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PE3IOME

B poknaga e HanpaBeH KpaTbK
00630p 3a ponsta Ha 6o6oBUTE hyparkHU
KynTypu B CbOTBETCTBME C U3NCKBaAHUATA
3a yctonumBo 3emepgenue. [ageHo e
onpefeneHne Lo e YCTOMYMBO 3emepe-
nve. PasrnegaHun ca OCHOBHUTE CBOWCTBA
Ha 6oboBuTe 3a 3bPHO W 3a ypax,
TAXHaTa asoTduKcupalla CcrnocobHOCT,
CbAbpPXXaHNETO Ha MPOTEMH U ponsTa UM
NPy XpaHEHeTO Ha XMBOTHUTE, CbAbpXKa-
HMETO Ha aHTUXpaHWUTENHW BellecTBa WU
N3MOM3BaHEeTO UM npu xmoTHute. OTOe-
NeHo e BHMMaHue Ha 606oBUTE KaTO KOM-
MOHEHT Ha Mnacuuiarta, KaTto CpeacTBo 3a
Cb3faBaHe Ha UbdTAWM MBMLM 3@ onas-
BaHe Ha OuopasHoobOpasneTo OT [OuBMU
nyenu onpawuTenu M Kato MeXOUHHU
KynTypu 3a 3eneHo TopeHe. JageHun ca
HSIKOW HACOKW 3a ObAeLLM n3cneaBaHus.

KnouoBu aymu: YCTONYMNBO
3emepgenue, 606oBu 3a 3bpHO, 6060BM 3a
dypax, NpoOTEMHOBA  XPaAHWUTENHOCT,
aHTUXpaHUTENHN BellecTBa, duKcauus
Ha a30T, cnaepaums, nawia 3a nyenm
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SUMMARY

The report is a brief overview on
the role of leguminous fodder crops in the
context of the requirements for
sustainable agriculture. A definition of the
term of sustainable agriculture is given.
The basic properties of grain and forage
legumes, their symbiotic nitrogen-fixing
ability, protein content, anti-nutritional
substances and their use in animal
nutrition were treated.

Attention is paid of the legume component
in the pastures as a means to create
flowering strips for the conservation of the
biodiversity of wild bees and pollinators
and also as catch crops for cederation.
Some suggestions for future researches
are given.

Key words: sustainable
agriculture, legumes for grain, legumes for
forage, energy and protein nutritional,
anti-nutritional substances, fixation of
nitrogen, cideration, pasture for bees



BOBOBUTE W YCTOWYMBO
3EMEOEJUE

CerawHoTo passuTMe Ha Qoy-
paxHaTa 6as3a 3a u3xpaHBaHe Ha
XWBOTHUTE, MOBULLEHUTE N3NCKBA-
HMS 3a oOnasBaHe Ha oOKonHaTta
cpepa, Bogata W no4ysata HU
3agbimkaBaT ga npepasrnegame
HalleTo OTHoLleHue kbM 6o6oBUTE
KynTypu. bobosuTte npuHagnexar
KbM OOTaHM4EeCKOTO CeMenCTBO
Fabaceae vnu Leguminosae, Kou-
TO ce oueHsaBaT Ha okorno 18000
BMAA W 3aemaTt TpPeTo MSACTO cpeq
BungoseTe B cBeTa (Schneider et
al., 2015). C no-ronsiMo CTOnaHcKo
3HayeHue ca Hag 40 Buaa 6060BU
N HAKOSKO Xunagu coprta. Y Hac u
B EBpona oT TpeBHO dypaxHuTe
6000BM LLUMPOKO pasnpoCcTpaHeHne
Hamupat nwouepHa (Medicago
sativa), petenuna (Trifolium spp),
ecnap3eta (Onobrychis), 3Be3gaH
(Lotus corniculatus) (Kirilov et al.,
2005). OT 6060BUTE 3a 3bPHO, OT
rmegHa TOYKa Ha XpaHeHeTo Ha
XUBOTHUTE WHTEpec npeacTaBns-
Ba cosata (Glycine max), rpaxa
(nponeTteH Pisum sativum wu
3umyBal, — Pisum arvense), dusa
(Vicia sativa), nynuHata (Lupinus
spp), 6aknaTta (Vicia faba). Hakon
60o60BM 3a 3bpHO, KaTO rpaxa u
dua ce oTrnexgar un 3a npubupa-
He 1 u3nonsBaHe Ha udanaTta Hag-
3eMHa mMaca 3a 3erneH dypax, CeHo
mnn  cunax  (Knpunos, 1990a,
1990b; CauaHckn n Kupunos, 1988).

BoboBute ca 6Goratm Ha
npoTenH, a cnocobHocTTa MM 3a
domKcMpaHe Ha a3oTa OT Bb3ayxa 1
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LEGUMES AND SUSTAINABLE
AGRICULTURE

The current development of
the forage base for animal feeding,
the increased demands for the
protection of the environment, the
water and soil oblige us to
reconsider our attitude towards
legumes. Legumes belong to the
botanical family Fabaceae or
Leguminosae, estimated at around
18,000 species and ranked third
among the species in the world
(Schneider et al., 2015).

With greater economic importance
are over 40 species of legumes
and several thousand varieties. In
our country and in Europe from the
legumes for forage the most
widespread are alfalfa (Medicago
sativa), clover (Trifolium spp),
sainfoin (Onobrychis), trefoil (Lotus
corniculatus) (Kirilov et al., 2005).
From the legumes for grain, in

terms of animal nutrition,
interesting are soybeans (Glycine
max), peas (spring - Pisum
sativum and wintering - Pisum
arvense),vetch  (Vicia  sativa),

lupine (Lupinus spp), broad bean
(Vicia faba). Some legumes for
grain such as peas and vetch are
grown for harvesting all crops and
their above-ground part is used for
green forage, hay or silage (
Kirilov, 1990a , 1990b; Sachanski
and Kirilov , 1988).

Legumes are rich in protein
and their ability to fix nitrogen from
the air and to reduce the



HamarnsiBaHe TOPEHEeTO C MWHepa-
NneH asoT M npasu XenaHu 3a pas-
BUTME Ha BUONOrMYHO M YCTONYMBO
3emepgenue. lNpes nocnegHute age
roOuHW y Hac ce yBenuyuxa nro-
wnte ¢ 6o60BM KynTypu cneq pe-
LeHneTo Ha EBponenckna cbios 3a
AoNbrAHUTENHO cybcuanpaHe Ha
3emMegenckuTe npoussBoauTenu 3a
oTrnexgaHe Ha ©6o06oBu KynTypu
npe3 nporpamuusa nepmog 2014-2020
r. (Tabnvua 1).

fertilization with mineral nitrogen
makes them desirable for the
development of organic and
sustainable agriculture. In the last
two years the areas planted with
legumes have increased after the
decision of the European Union to
further subsidize farmers to grow
legumes in  the 2014-2020
programming period (Table 1).

Ta6nuua 1. CenckoctonaHcka nnou U nnouw, Ha 6o6oBute B Bbnrapusa, ha (M3X

otaen ,,Arpoctatuctuka“)

Table 1. Agricultural land and area of legumes in Bulgaria, ha (MAF department

"Agricultural Statistics")

2006 2008 2010 2012 2014 2015

CenckocTonaHcka 3ems 5709733 5648206 5492891 5481222 5192940 5202752
Agricultural land
O6paboTBaema 3ems 3089531 3060543 3162526 3294685 3469388 3493688
Arabal land
pax, dacyn, 6akna, newa v gpyru 6616 9725 5839 9395 4877 24617
©6060BM 32 3bPHO
Peas, phaseolus, broad beans,
lentil and other legumes for grain
TNnBagu c 60608BU 91162 99362 87718 82590 86619 94288
Legumes for forage
MoCTOSAHHO 3aTpeBeHM NIOLL, 1876392 1828865 1701990 1646993 1363984 1368665
1 NNBagn-OBOLLHW rPaguHn
Permanent grasslands
and meadow-orchards

TepMUHBT YCTONYMBO pas3Bu- The term sustainable

TVe 3a NpbB MbT € CoMeHaT npes
1987 r. B poknag Ha CeBeToBHaTa
KOMUCMA MO OKOMHa cpega MU
passutne npu OOH. CobuecTtBy-
BaT pasnuyHn onpeaeneHns Lo e
yCTOMYMBO pasBuMTME, HO 3a
3emegenueto e obuonpueto, 4ye
ycmou4ueo 3emeldesiue € TakoBa
pasBuTME Ha 3eMedenneTo, KOeTo
ocurypsiea HacTosLLMTE HyXXAu Ha
obuiectBoTo 6€3 ga 3acTpawaea
Bb3MOXHOCTTa Ha ObaewmTe

development was first mentioned
in the 1987 report of the World
Commission on Environment and
Development to the United
Nations. There are different
definitions of what sustainable
development is, but as for
sustainable agriculture, the
generally accepted definition is a
development of agriculture which
meets the current needs of the
society without compromising the
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NMoKoneHus ga nocpewar coberee-
HUTe cn Hyxam (United Nations,
1987) unn HakpaTko Ka3aHo 3eme-
AEencko Npov3BOACTBO, 3a40BOMS-
BalLO HYXOUTE HU U WagsaLo
OKOJIHaTa cpeaa. Cne,u, TO31 nepu-
O 3ano4saTt yCcuneHum mnacrnengBaHusa
3a HamMangBaHe Ha HeratTuBHOTO
BIfindaHMEe Ha 3emMeneriCKoTto npowus-
BOACTBO BbPXY OKOJIHaTa cpeaa.
YcTonumBoTo 3emepgenve
npecneasa egHOBPEMEHHO MHOro
uenu: To TpsibBa Aa e cbobpaseHo
C M3UCKBaHMATa 3a OnasBaHe Ha
OoKoNnHaTa cpefa; Aa € MKOHOMMU-
yeckn edEeKTUBHO W W3rogHO 3a
depmepuTe; Aa e coumanHo opu-
eHTUPaHo; Aa € N3TOYHMK Ha BUCO-
KOKa4eCTBEHW W 34paBOCIIOBHU
NPOAYKTN 3a Xopa M XWUBOTHW; Aa
He 3acTpawaBa Obaewms NOTEH-
uMan Ha CerfickoTo CTOMaHCTBO
(Wezel and Jauneau, 2011). BbB
Bpb3Ka C yCTONYMBOTO 3eMeaenve
€ BbBEAEHO MOHATUETO arpoeko-
norMsa UNn ekonornsa Ha semenen-
CKOTO NPOW3BOACTBO, KOETO npesa-
CTaBnsgBa MHOrocTpaHeH, 6anaH-
cvpaH noaxo4 B 3eMefesickoTo
NPOM3BOACTBO, CbyeTaBall arpo-
HOMWYECKN, 300TEXHUYECKN, EKO-
NOrM4yeckn, YOBELLKM WU COLMAIHK
Hay4YHU peLleHUs U WN3UCKBAHUSA
(Francis 2003; Gliessman, 2007;
Tomich et al. 2011). 3a cnassaHe-
TO Ha onpeeneHyn arpoeKkonorny-
HW U3MUCKBaHWUA NpU NPOU3BOLCTBO
Ha 3emederncka npoayKumMsa npous-
BoaunTennTe ce Cctumynupart, noy-
YaBalrku JONbIHUTENHM cybcnanm.
BoboBuTe KynTypu nputexa-
BaT KayecTBa, KOUTO Hamn-gobpe

ability of future generations to
meet their own needs (United
Nations, 1987) or in short -
agricultural  production  which
satisfies our needs and s
environmentally friendly. After this
period intensive research began to
reduce the negative impact of
agriculture on the environment.

Sustainable agriculture
simultaneously pursues several
purposes: it must comply with the
requirements for environmental
protection; to be cost effective and
profitable for farmers; to be
socially oriented; to be a source of
high quality and healthy products
for people and animals; not to
endanger the future potential of
agriculture (Wezel and Jauneau,
2011).

Sustainable agriculture has
introduced the  concept of
agroecology or ecology of the
agricultural production, which is a
versatile, balanced approach to
farming combining agricultural,
zootechnical, environmental,
human and social scientific
decisions and requirements
(Francis 2003 ; Gliessman, 2007 ;
Tomich et al. 2011).

For the compliance with certain
requirements for agriecological
production farmers are stimulated
by receiving additional subsidies.

Legumes possess qualities
that best meet the requirements
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OTroBapsiT Ha W3NCKBaHMATA 3a
YyCTOM4YMBO 3emenenve n Te 4YecTo
ca 06eKT Ha eKoNnornyHn npoyysa-
Hna (Georgieva et al., 2015;
Naydenova et al., 2014; Nikolova
and Georgieva, 2015; Nikolova et
al., 2015). OcHoBHUTE npeanM-
cTBa Ha 6060BUTE, KAaTO eNnemMeHT
Ha YCTOMYMBOTO 3emMefenue e
cMmbuoTuyHata  ukcaumst  Ha
a30T OT Bb3gyxa U nopobpsiBaHe
Ha MOYBEHOTO Nnogopoane, BUCO-
Ka NpoTeMHOBa XPaHUTENHOCT, BU-
COKa KOHCcymauusi, jobpa cbyeTa-
€MOCT C XUTHW TpPeBW Npu cb3aa-
BaHe Ha nacuwa, [obpu npea-
LUECTBEHMLM Ha XUTHUTE KyNTypW
n ap. Hakon ot 6ob6oBute cbabp-
XaT aHTUXpaHUTENHU BeLecTBa,
KOUTO MMaT HeraTMBeH, a B HAKOU
cnydam u  NOnoXuteneH eqekT
NPpM XpaHEeHeTO Ha >XUBOTHUTE.
BoboBnTe oCBEH 3a dypax ce
N3N0oN3BaT KaTO MEXOUHHWN KynTy-
pyv 3a 3eneHo TOopeHe, 3a Cb3aa-
BaHe Ha Ub@PTAWM UBMUM 3a
3anasBaHe 6GuopasHoobpasneTo
OT AMBW NYenu onpawnTenu.

®UKCALUA HA A3OT

boboBute HabaBAT HeobXxo-
ANMMS UM a30T MO [Ba B3aUMHO
JonbriBaliyM ce HayuHa: a) 4pes
abcopbumsa Ha MuHepaneH asoT C
kopeHoBaTa cuctema u 6) 4pes
dukcauma Ha asoTa OT Bb3agyxa,
GnarogapeHve Ha cumbuosata C
noyBeHn asoTdumkcmpawmn OGakTe-
pyK, KOUTO FO akymynupaT B rpya-
KM, CBbp3aHu C KopeHuTe. dukca-
uMsaTa Ha artmocdepeH asoT e
,eKonornyeH* npouec, KONTO

for sustainable agriculture and
they are often subject to
environmental studies (Georgieva
et al,, 2015 ; Naydenova et al.,
2014; Nikolova and Georgieva,
2015; Nikolova et al., 2015 ). The
main advantages of legumes as
an element of sustainable
agriculture are the symbiotic
fixation of nitrogen from the air and
improving soil fertility, the high

protein nutrition, the  high
consumption, the good
combination capacities with

grasses to create pastures, and
that they are good precursors of
cereals and others.

Some of the legumes contain anti-
nutritional substances which have
a negative, and in some cases, a
positive effect in animal nutrition.
Legumes are used not only for
animal feed but also as catch
crops for green manure and for
creating flowering strips to
preserve the biodiversity of wild
bee pollinators.

NITROGEN FIXATION

Legumes obtain the needed
nitrogen in two complementary
ways: a) by absorption of mineral
nitrogen with the root system and
b) by fixation of nitrogen from the
air, thanks to the symbiosis with
soil nitrogen-fixing bacteria that it

accumulates in the tubers
connected to the roots.
The fixation of atmospheric

nitrogen is a "green" process that
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npaBu 6060BUTE KYNTYpU XenaHu
3a pasBuTME Ha YCTOMYMBO 3eme-
penve (Luscher et al., 2014,
Peeters et al., 2006). AsoTdukcu-
pawuTte Gaktepun (Rhizobium,
Bradyrhizobium, Azorhizobium)
XnBeaT cBo6OAHO B noyeBarta, HO
doukcupaT a3oT caMo B acoumauns
¢ 6obosuTe pacteHus (Young and
Haukka, 1996). Npu tasn cumbuno-
32 pacTeHMeTO rOCTONPUEMHUK
npegoctaBs  BbrnexuvapatM  3a
eHepruss Ha npoueca N, dukca-
una, a rpyakuTe BpbLLiaT obpaTHO
Ha pacTeHMeTO TrOCTOMPUEMHHUK
opraHuyHo dukcupaH asot. Konu-
YeCTBOTO Ha UKCMpaHUa asoT
npu pasnnyHute 6o60BM € pas-
nnyHo. CpedHOTO paBHULWE Ha
duKcupaH asoT, KaTto Aan oT He-
obxogmmus npu 6oba ce oueHsiBa
Ha okono 40%, npu rpaxa, newa-
Ta un cosata Ha 60-70%, a npwu
nouepHata 1 geTtenvHaTta e Hau-
Bucok, okono 90% (Muller et al.,
1993; Thiébeau et al., 2003).
Coqata npu onTumManHu YCnosus
Moxe aa dumkempa go 450 kgN/ha
(Giller, 2001), a ntouepHaTta ot 85
no 360 kgN/ha (Witty et al., 1983;
Heichel and Henjum, 1991).
JTrouepHata cnopen Vance (1997)
duKkcmpa Han-MHOro asoT Ha
eavHMua nnow, B CpaBHEHME C
ApYyrn  TPEBHW  KyNTypuW, KaTo
yepBeHaTa [eTenvHa, 3Be3jaHa
nnu dypaxHusa rpax. Npu cmece-
HATE nacuHW TpeBOCTOM OT
XUTHM 1 6060BM BNUOOBE, XXUTHUTE
n3yepneat MUHepanHua asoT OT
noysaTta U ToBa CTUMyNupa UK-
caumsiTa Ha aTMocepeH asoT oT

makes legumes desirable for the
development of sustainable
agriculture (Luscher et al., 2014;
Peeters et al., 2006). Nitrogen-

fixing bacteria (Rhizobium,
Bradyrhizobium, Azorhizobium)
live freely in the soil, but fix

nitrogen only in association with
legumes (Young and Haukka,
1996). In this symbiotic
relationship the host plant supplies
carbohydrates for energy to
process N, fixation and the
nodules return to the host plant
organic fixed nitrogen.The amount
of fixed nitrogen in the different
legumes is different.

The average level of fixed nitrogen
as a share of the necessary in
bean is estimated at around 40%,
in pea, lentil and soybean at 60-70
%, while alfalfa and clover have
the highest - about 90 % (Muller et
al., 1993; Thiébeau et al., 2003).

Soybean under optimal conditions
can fix up to 450 kgN/ha (Giller,
2001) and alfalfa from 85 to 360
kgN/ha (Witty et al., 1983; Heichel

and Henjum, 1991). Alfalfa,
according to Vance (1997) fixes
most nitrogen per unit area

compared to other forage crops
like red clover, lotus or forage
peas.

In combined pastures of grasses
and legumes, grasses deplete the
mineral nitrogen in the soil and this
stimulates the fixation of
atmospheric nitrogen from the
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6060BUTE  KOMMOHEHTU, KOETO
BOAW 0 pUKCUpaHe Ha MNo-rofisiMo
KONMM4YeCcTBO a30T B CpaBHEHWe C
6o6oBMTE B CaMoCTOATENHM noce-
B (Cormack, 1996; Nyfeler et al.,
2011). PasnnyHnte aBTOpM YCTa-
HOBsiIBAT pasfnunyHM HMBA 3a a30T-
dukcupalwiata cnocobHoCcT npwu
pas3nuyHuTe BuaoBe ©6060BK, TbM
KaTto eeKTMBHOCTTa Ha GakTepu-
UTe 3aBUCU OT MHOro (pakTopu,
KaTo Hanuuve Ha MUHeparHu ene-
MeHTM B noysarta (docdop, xens-
30), BnarosanaceHoCT, CTeneH Ha
YNNbTHEHOCT Ha no4eaTa, Tvna u
pH Ha nousaTta u gp. Jluncata Ha
Ca n cboTBeTHOTO HUcKo pH (nopg
6) BNMAAT Jenpecupailo BbpXy
pa3BUTUETO Ha a3oTuKcMpawmTe
BakTepumn npwm nouepHata
(Graham, 1992). Huckute Hopmu
a30THO TOpeHe CTuMynupaT rpya-
koBuTe GakTepum n gobusa npu
nouepHa (Maves, 2002), HO Tope-
HETO C BMCOKM HOPMW BNUsie oTpu-
uatenHo (Bacunesa, 2004). Bacu-
nesa (2004) yctaHoBsiBa, 4e Mnpo-
uecbT Ha rpyakoobpasyBaHe npu
niouepHata € HaW-MHTEH3UBEH
npy HeTopeHaTa C as3oT, HO
TopeHa ¢ cocdop 1 Kanum nodea,
a npu TopeHe ¢ Hag 70 mgN/kg
noyYBa MMHEpPanHUAT a3oT NOTUCKa
obpasyBaHeTo Ha rpygkm c 20
MyHKT@ MO-CUITHO B CpaBHEHMWE C
TOBa Ha obopckns Top.
PasnnyHute BMaoBe u wWwa-
MoBe asoTduKkcupawm bakrepum
nMaT pasnuyHa asoTdukcupalla
CMOoCOBHOCT Npu OTAENHUTE BUOO-
Be 6060BM kyntypu (Davis, 1991;
Sprent and t'Mannetje, 1996).

legumes components, which leads
to the fixation of a greater amount
of nitrogen, compared to legumes
in separate crops (Cormack, 1996;
Nyfeler et al., 2011). Different
authors establish different levels of
nitrogen-fixing  ability of the
different types of legumes, as the
effectiveness of the bacteria
depends on many factors, such as
availability of mineral elements in
the soil (phosphorus, iron),
moisture, the degree of density of
the soil, the type and pH of the soil
and others. The lack of Ca and the
corresponding low pH (less than 6
) have a depressing effect on the
development of nitrogen-fixing
bacteria in alfalfa (Graham, 1992).
Low nitrogen fertilization rates
stimulate bacteria and nodule yield
in alfalfa (Pachev, 2002), but
fertilization with high rates has a
negative impact ( Vassileva,
2004). Vasileva (2004 ) reported
that the process of nodulation in
alfalfa is most intense when it is
not fertilized with nitrogen, but
fertilized  with phosphorus and
potassium. Fertilization with
mineral nitrogen more than 70
mgN/kg soil the suppresses the
formation of nodule with 20 points
greater compared to that of the
manure.

The different species and
strains of nitrogen-fixing bacteria
have different nitrogen-fixing ability
in different species of legumes
(Davis, 1991; Sprent and
t'Mannetje, 1996).
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Sprent and t'Mannetie (1996)
npegnarat ga ce u3nonssaTt BUCO-
KOe(eKTMBHM LWamMoBe a3oTduK-
cupawmn B6akTepumn, 4MsaTO ecTec-
TBEHa cpefda ce Hamupa B Apyru
yacT¥ Ha cBeTa, kato B.
japonicum, KOMTO He ce cpella B
€BpPOMNEeNCKNTE NOYBKU, HO MOXe Aa
Ce U3nons3BaT KaTo WHOKYNaHT npw
cosata. 3a ontuMmmsnpaHe uUK-
cauusiTa Ha a3oT Te3n aBTOPWU npe-
nopbyBaT cenekuusTa Ha 6oboBute
a Cce un3BbplwBa BbPXy noysm C
HUCKO CbAbp>XaHne Ha a30T.

boboBuTte upe3 asoTdukca-
unsa ocurypsisat asoT He camMo 3a
CoOGCTBEHOTO CU  pasBUTUE, HO
OCTaBAT a30T C KOpeHoBaTa CuUc-
Tema B noysaTta W 3a crieaBawjuTe
KynTypu. IMa gaHHW, 4Ye OCBEH C
a3oT Te oboraTaABaT noyBata C
XyMyC B CpaBHEHME C NoYBUTE, Ha
KOWUTO Ce OTrnexaart XWUTHU KynTy-
pn (Feopruesa u [Mauyes, 2009).
(OAMWHOTO KONMMYEeCTBO Ha CUM-
BMOTMYHMA a3oT npu 6o60BUTE B
cBeTa ce oueHdaBa Ha okosio 50
MAH TOHa, a WHAYCTPUAnHOTO
NPOM3BOACTBO Ha a30T, 3a KOeTo €
Heobxoauma eHeprus, Ha 87 MITH
ToHa (Peoples et al., 2009; Duc et
al., 2010).

BOBOBUTE KATO MEXOWHHU
KYNntypPm W 3A 3EJNIEHO
TOPEHE (CUOEPALIUA)

EoHo oOT xenaHuTe eKono-
TMYHN N3UCKBaAHUSA € Hanuyne Ha
NMOCTOSIHHO PacCTUTENTHO MOKPUTME
Ha CEeNiCKOCTOMaHCKNUTE  MNIIOLLM.
OTrnexxgaHeTo Ha eaHOroAuLLIHU
KynTypu octaBs nnowmte 6e3

Sprent and t'Mannetje (1996)
propose to use high nitrogen-fixing
strains of bacteria whose natural
habitat is in other parts of the
world, as B. japonicum, which
does not occur in European soils,
but can be used as inoculation in
soybean.

To optimize nitrogen fixation these
authors propose that the selection
of legumes be on low N soil.

The legumes provide
nitrogen through nitrogen fixation
not only for their own

development, but through their
root system they leave nitrogen in
the soil for the next crops. There is
evidence that in addition to
nitrogen they enrich the soil with
humus compared to soil of
cultivated cereals (Georgieva and
Pachev, 2009). The annual
amount of symbiotic nitrogen in
legumes in the world is estimated
at about 50 million tons, and
industrial production of nitrogen,
which requires energy, to 87
million tons (Peoples et al., 2009;
Duc et al., 2010).

LEGUMES AS CATCH CROPS
AND GREEN MANURE
(SIDERATION)

One of the desired ecological
requirements is a permanent plant
cover on agricultural land. The
cultivation of annual crops leaves
areas without coverage until the
germination of the next crop.
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NMOKPUTUE OO NOHUKBAHE Ha crea-
Bawarta kyntypa. [Hobpo pelue-
HWe, OCBEH OTrneXxaaHeTo Ha MHO-
roroguwHn Kyntypu e ceutbata
Ha MeXauHHKU kyntypu. bobosute
mMoraT ga ce ceAT B nepuoa
MeXay ABEe OCHOBHW KynTypu 6e3
Aa ce npubupaTt, KaTto MacaTa ce
3aopaBa 3a nogobpsiBaHe Ha Moy-
BEHOTO nnogopoaune, npouec, Ha-
peyeH 3efeHO TopeHe unn cuae-
pauus. ToBa ce npaeBu C O6bP30
pacTaAWmM 3uMyBaLWM U MPONETHU
6060oBu, kaTo rpax un dgun. NMonau-
T€ OT TO3N TEXHOMNOrM4YeH MeToq
ca npegnasBaHe Ha MOBBLPXHOCT-
HMS MNOYBEH CNnoM OT BOAHA U
BeTpoBa epo3vss 1 oboraTsiBaHe
Ha no4saTta C opraHuyHa Guomaca
N MUHeparnHu enemeHTu. Hannum-
€TO Ha pacTuTenHa maca npes
nepuoga Mexagy [fABe KynTypu
yCcBOSIBAa a30Ta, 3aabpxa ro B
NoYBEHMS CNoW 3a cnefBawuTe
KynTypu M Hamansaea 3amMbpcsBa-
HEeTO Ha NOL3EMHUTE BOAU C HUT-
patn. Npaxa n usa ocseH, 4Ye ob6o-
rataBaT noyeaTa C pacTuTenHa
Buomaca 3HauuTeENHO Hamanssat
CTeMNeHTa Ha nnesenuTe B creg-
Ballata kyntypa (Mutosa-Tpudo-
HoBa, 2009a; 2009b). B nocnea-
HUTe 1-2 roguHn BbLB Bpb3KA C
nporpamnTe, CBbp3aHn C arpoeKo-
norusiTa C ycnex npe3 eceHTa ce
cee 6sna psina KaTo MeXAWHHA Kyr-
Typa, KOSITO U3Mpb3Ba Npe3 3umara
N He ce HyXaae oT npubupaHe.
Kato pobpo, nonoxuTernHo
pelweHne OT  arpoekonornyHa
rnegHa Todka MoXxe ga ce npueme
ABYKpaTHOTO npubupaHe Ha rpaxa

Better solution than the cultivation
of perennial crops is sowing catch
crops.

Legumes can be sown between
two major crops without
harvesting, the mass is plowed to
improve the soil fertility process,
called green manure or sideration.

This is done with fast-growing
wintering and spring legumes, like
peas and vetch. The benefits of
this technological method are
protecting topsoil from water and
wind erosion and enriching the soil
with organic biomass and mineral
elements. The presence of the
crop during the period between the
germination of the two cultures
absorbs the nitrogen, it keeps it in
the soil for the next crop and
reduces the pollution of
groundwater with nitrates. Peas
and vetch not only enrich the soil
with plant biomass, but they also
significantly reduce the degree of
weed in the next crop (Mitova-
Trifonova, 2009a; 2009b). In the
last 1-2 years in connection with
the programs related to agro-
ecology, white radish is sown
successfully in autumn as a catch
crop that freezes in winter and
does not require harvesting.

As a good and positive
decision from an agro-ecological
perspective can be considered the
twice harvesting of peas or vetch
instead of once ( Kertikov and

54



unn pua (Keptukos n eopruesa,
2008; Kertikov, 2002a, 2002b).
OcBeH, 4ye ce yBenuyaBa gobusa
Ha (pypax ce yabrnkaBa BereTa-
uMoHHMA nepuog ¢ 40-50 pgHum
(Kertikov, 2003) — BpemeTO, HeEOb-
XOOMMO 3a pacTexa 1 pasBuTueTo
Ha BTOpuWS nogpacr.

UbPTALWUTE BOBOBU -
M3TOYHUK HA MNMOJIEH N HEKTAP
3A NMNYENAUTE ONAPLUUTENN

OT Hanuuueto Ha nyenu
onpawwutenu 3asucu gobusa npwu
ronsgma 4yect oT UbpTAWMTE NOM-
ckn kynTypu. OcBeH MedoHOCcHaTa
nyena (Apis melifera) TakaBa pons
UrpasT n  pasnuyHuTe BUAOOBE
avsu nyenu-onpawwntenu (AtaHa-
coB, 1972; HoHyeB, 1978; [o4ko-
Ba, 1989; [oukoBa n gp., 1981a;
19816). M3non3BaHeToO Ha rofemm
KONMM4yecTBa pacTUTENHO-3alUUTHU
npenapaTtn npes3 nocregHuTe Ae-
ceTuneTuss gosefe [0 YHULLOXa-
BaHETO Ha He-marnka 4act oT au-
BuUTE nyenu onpawwutenu (Carreck
and Williams, 2002). TaxHoTo
onasBaHe U NbTHOCT Ce BNuse oT
HanM4MeTo Ha MacoBO LbATALLM
kyntypu (Westphalet al., 2003).
[veute nyenu ca ocobeHo xena-
HW NpWY NPOM3BOACTBOTO Ha ceme-
Ha OT NiouepHa, YMNTO LIBETOBE Ca
Taka YCTpoeHW, Yye Mmorat ga ce
OTBApAT camMO OT AMBUTE N4Yenu u
B MHOro Masnka cTeneH oT Mefo-
HocHata n4yena (HdouykoBa, 1989).
Hannuneto Ha pguBa ubdpTAWa
pacTUTENHOCT B  KpanWnbTHUTE
MBULM, )XEeNe30MbTHU HAacunum, CUHy-
puTe, nycTeewuTe 3emMn, ectectee-

Georgieva, 2008; Kertikov, 20023,
2002b). Not only the yield of
forage is increased but the
vegetation period is extended by
40-50 days (Kertikov, 2003) — whit
the time needed for the growth
and development of the second
regrowth.

FLOWERING LEGUMES - SOURCE
OF POLEN AND NECTAR FOR BEE
POLLINATORS

The availabilty of bee
pollinators depends on the yield of
many flowering crops. Apart from
the honey bee (Apis melifera),
such role play various species of
wild bee pollinators (Atanassov,
1972; Donchev, 1978; Dochkova,
1989; Dochkova et al.,, 1981a;
1981b). The use of large amounts
of plant-rotecting products in the
last decades has led to the
destruction of not a small part of
wild bees pollinators (Carreck and
Williams, 2002).

Their conservation and density is
influenced by the presence of
mass flowering crops (Westphalet
al.,, 2003). Wild bees are
particularly desirable for the
production of seeds of alfalfa,
whose flowers are so constructed
that they can be opened only by
wild bees and a very small extent
by the honey bee ( Dochkova,
1989). The presence of wild
flowering plants in roadside strips,
railway embankments, field
boundaries, desertifications and
natural grasslands are a habitat
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HUTEe NMBaaM W nacuuia e MecTo-
obuTaHMe U M3TOYHMK Ha nawa 3a
nyernHa gayHa u Ta He 6uBa ga ce
onoxapsiea Unn Npbeka ¢ xepbuunaw.

B nocnegHo Bpeme 3a onas-
BaHe W pasMHOXaBaHe Ha OuBUTE
n4yenun ce npenopbyBa Cb3gaBaHe-
TO Ha UBULUWN OT MHTEH3MBHO LUbg-
TAWKM 6060BU KynTypwW, Kato ,Xxpa-
HUTENHM nosicu“ 3a nyenute (Mna-
neHoBa u ap., 2015; Kirilov et al.,
2016). TakaBa pons MoOXe Aa
urpae n ocTaBaHeTO Ha MBMUM OT
HenpubpaHa 3a ¢ypax nouepHa
00 NMpPeEMUHaBaHETO Ha uUbdTexa.
OcobeHo nogxoasiwm 3a cb3gasa-
He Ha UbMTAWM NBULN CA MHOIO-
roguwHuTe 60060BM, KaTto ecnap-
3eTa, nouepHa, YepBeHa OeTenu-
Ha, a OT egHoroauWHUTE — dbaue-
nuata (Kupunos u gp., 2014). B
HalM NPOyyYBaHUA € YCTaHOBEHO,
Yye ecnapseTaTa U nouepHaTa ca
MHoro nobpwu 3a nawa Ha guBute
Nn4yenu, HO THAXHaATa MITbTHOCT U
BMOOBO pa3HooOpasue 3aBuCU He
camMO OT BMAa Ha ubdTawara
KynTypa, a u OT METEOPOSTOTNYHUTE
ycnosus (Jo4ykosa, 1989).

BOBOBUTE KATO U3TOYHUK HA
MPOTEWH

Bob6oeu 3a 3bPHO

OCHOBHUAT U3TOYHUK HA NPO-
TemH B EBpona e BHacsHUAT OT
Amepuka coeB LWIPOT. Y HAc HyxX-
ANTe OT NMPOTEUH B XXMBOTHOBBLA-
CTBOTO Ce peliaBaT OCHOBHO OT
BHOC Ha 130-150 xun. ToHa coeB
wpoT, 90% OT KOMTO € OT FeHHOo
mMoaMduLuMpaHM  CopTOBE  COS
(Teoprues, 2015). ObwaTta cen-

and a source of pasture for the
bee fauna and it should not be
burned or sprayed with herbicides.

Recently, the conservation
and breeding of wild bees
recommended the creation of
bands of intense flowering

legumes, such as "food zones" for
bees (Mladenova et al.,, 2015;
Kirilov et al.,, 2016). Such a role
can be played by strips of non-
harvested alfalfa for forage till the
passage of flowering.

Especially suitable for creating
strips are the flowering perennial
legumes like sainfoin, alfalfa, red
clover, rather than the annual as
phacelia (Kirilov al., 2014).

These studies found that sainfoin
and alfalfa are very good for
pasture of wild bees, but their
density and diversity of species
depend not only on the type of
blooming culture, but also on the
weather conditions (Dochkova,
1989; Nikolova et al., 2016.

LEGUMES AS PROTEIN SOURCES

Legumes for grain

The main source of protein in
Europe is the imported from
America soybean meal. Our needs
for protein for the livestock are met
mainly with imported 130-150
thousand tons of soybean meal,
90% of which is genetically
modified varieties of soybean
(Georgiev, 2015). The Common
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ckocTonaHcka nonutuka Ha EC 3a
(PUHAHCOBO CTUMYNMpPaHe OTrnex-
AaHeTo Ha nosevye 6060BM a30T-
dukcupawm  Kyntypu  cb3gasa
Bb3MOXHOCTW 3a M3MON3BaHe Ha
noBeye MNpoOTenH, COBCTBEHO MNpo-
N3BOACTBO. BTOpn4HMTE NpoaykTu
npy NPoOu3BOACTBOTO Ha Macna,
6uoamnsen, 6uoetaHon n dupa ca
MHOro A06bp M3TOYHUK Ha npoTe-
MH 3a XMBOTHUTE K [0 ronsma
cTerneH morat ga 3aMecTaAT coe-
Bua wpot (Knpunos, 2005; Kupu-
nos u ap., 2011; Nocudos, 2013;
CumeoHoB n gp., 2012; Cumeo-
HoB, 2013; CtonyeBa u ap., 2014).
[obpa anTepHaTnBa Ha LLUPOTOBE-
Te e 3bpHOTO W Hag3emaHaTa
BGuomacaTa ot 6060BUTE KYNTYpW.

lMpoTenHoBaTa CTOWMHOCT Ha
eOVH ypax, BKITOYUTENHO M Ha
6o6oBUTE NpPU MNPEXUBHUTE XKMK-
BOTHM Ce OLEeHsABa 4Ype3 npoTemHa
cMunaem B TbHkUTe Yepsa (MCY),
a eHeprnnHata CTOMHOCT C HETOo
eHeprusita 3a mngako (KEM) unum 3a
pactex u (KEP). INCY Ha dypaxa
3aBUCK OT CbAbpPXaHMETO Ha He-
pasrpagum npoTeunH. [lpoTenHbT
OT 3bpHaTa Ha 6oboBuTE € necHo
pasrpagum B Tbpbyxa, KoeTo
orpaHu4aBa M3Mnosi3BaHeToO UM Npwu
NPEeXmnBHUTE. 3bPHOTO OT COA Cb-
abpXa WHXMBUTOP Ha TpUNCUHA,
KOUTO 6riokupa ycBOsIBAHETO Ha
npoTeMHa W orpaHu4aBa W3Nof-
3BaHETO Ha UANO COEBO 3bPHO.
Hannumveto Ha noBeye nNpoTeuH
pasrpagum B TbpOyxa npegonpe-
Aens Hucka npoTeuMHOBa XpaHu-
TenHocT, Hucko NCY Ha 6060BK-
Te, He3aBMCUMO OT BWCOKOTO UM

Agricultural Policy of the EU for
financial stimulation for growing
more leguminous nitrogen-fixing
cultures creates opportunities for
using more protein which is locally
produced.

By-products in the production of
oils, biodiesel, bioethanol and beer
are very good source of protein for
animals and can largely replace
soybean meal (Kirilov, 2005;
Kirilov al., 2011; Yosifov, 2013 ;
Simeonov et al., 2012 ; Simeonov,
2013; Stoicheva al., 2014 ). Good
alternative to soybean meals is
grain and forage biomass of
legumes.

The protein value of a feed,
including legumes in ruminants is
estimated by the protein digested
in the small intestine (PDI) and the
energy value of net energy for milk
(FUM) or for growth (FUG). PDI of
the feed depends on the content of
non-degradable protein.

The protein from the seeds of
leguminous plants is readily
degradable in the rumen, thus
limiting their use in ruminants. Soy
grain contains inhibitor of the
trypsin, which blocks the
absorption of protein and limits the
use of soy grain.

Having more protein degradable in
the rumen determines the low
nutritional and low PDI of legumes,
regardless of their high protein
content.The thermal treatment of
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NPOTEMHOBO CbAbpxaHue. Tep-
MWUYHOTO TpeTupaHe Ha 3bpPHOTO
oT 6060BM HamansiBa pasrpaxga-
HeTO Ha NpoTenHUTe B Tbpbyxa u
yBenuyaBa pfena Ha npoTeunHa
npemMvHan AupekTHo n abcopbu-
paH B TbHKUTe 4epBa. Bucokata
TemnepaTtypa uma n apyr nosioxu-
TeneH eqekT, T WHaKTMBUpa
TPUNCUHOBUSA MHXMBUTOP MNpU COSI-
Ta N 3bPHOTO MOXe Aa ce M3Mos-
3Ba B MO-rofieMu KonuyecTtsa npwu
XpaHeHe Ha xuBoTHuTe (Kupurnos
n Axes, 2005). B Hawmn onntn e
YCTAHOBEHO, Y€ C TEPMUYHO Tpe-
TMpaHO 3bPHO OT COs MoraT Aa ce
3a[0BOMIAT HYXXAUTE OT NPOTEWUH
npy nakTupawm oBuUe C OHEeBHa
mneyHocT go eamH | (Kirilov et al.
2015), HO TEPMUYHOTO TpeTUpaHe
Ha cosiTa NoHWXaBa HenHaTta ane-
TuTHOCT (Kupunos wn gp., 2015).
Tisserand (2001) cbobwaBa, 4e
Gaknata u nynvHata moraT ga Mok-
PUAT HYXXOWUTE OT NPOTEUH NpuU Kpa-
BM C AHEBHa MneYHocT o 25 kg.
3bpHOTO OT 6060BM € BoraTo
Ha NpoTeuH, ckopbsna (He BCUYKM
BUOOBE), MasHVHW (HEe BCUYKMK
BMOOBE) U MUHEparnHu BeLlecTBa
(TomopoB n gp., 2007). Cnopen
cbCTaBa Ha 6060BUTE 3a 3BbPHO
Carrouée et al. (2003) rm pasge-
nat Ha ase rpynu. KbM nbpBaTa
rpyna cnagat 3bpHa oT 6060Bu C
24-32% cbabpxaHue Ha NpPoTewnH
n 40-50% ckopbsina, Ho 6egHn Ha
MasHuHM (1 po 3%), ToBa e no-
ronamaTa rpyna, Kosito obeauHs-
Ba rpaxa, 6aknarta, dwmsa, 606a,
HaxyTa, newarta n gp. 3bpHOTO Ha
6oboBnTe OT Tasmn rpyna no

grain legumes decreases the
protein degradation in the rumen
and increases the proportion of
protein passing directly absorbed
in the small intestine.

The high temperature has another
positive effect, it inactivates the
trypsin inhibitor in the soybeans
and grain can be used in larger
quantities in animal nutrition
(Kirilov and Yanev, 2005).

In our experiments we found that
heat treated soybean grain can
meet the needs of protein in
lactating sheep daily milk yield to
one | (Kirilov et al. 2015) but the
thermal treated soybean has lower
palatability (Kirilov et al., 2015).

Tisserand (2001) reports that
broad bean and lupine can cover
the needs of protein in cows with
daily milk yield up to 25 kg.

The legume grain is rich in
protein, starch (not all kinds), fat
(not all kinds) and minerals
(Todorov et al., 2007). According
to the composition of legume grain
Carrouée et al. (2003) divide them
into two groups. The first group
includes grains of beans with 24-
32 % protein and 40-50 % starch
but low in fat (1 to 3%), it is the
larger group that includes peas,
broad beans, vetch, beans,
chickpeas, lentils and others.

The grain of the legumes in this
group in nutritional value takes
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XpaHUTeNnHW  KayecTBa  3aema
CpefHO MACTO Mexay 3bPHOTO OT
XUTHWU KyNTypu 1 wpoToBeTe. BTo-
pata rpyna obxsalia 3bpHaTta OT
6o6oBu GoraTtM Ha NPOTEMH U Ha
Ma3HWHU, HO C HUCKO CbbpXKaHue
Ha ckopbsana kaTto nynuHaTta, cos-
Ta n dpbCcTbuMTe. B Tasm rpyna
pasnuuuaTa B CbAbpXaHUETo Ha
Ma3HMHW ca roriemMu, Hanpumep
npv nynuHata ca 6-10%, npu cos-
Ta 18-20%, a npn bCTbUUTE —
40%. CbabpKaHMETO Ha NPOTENH €
CbLLUO MHOro BMCOKO, OT 35 0 45%.
3bpHaTta oT nbpeaTa rpyna 606osu
MoraT ga ce gaBaT 3a xpaHa Ha
XVMBOTHUTE  AMPEKTHO, HO Mpu
BTOpaTa, ANPEKTHOTO U3MON3BaHe e
OrPaHNM4YEHO OT BMCOKOTO CbAbpXKa-
HMe Ha MasHWHW C U3KIYeHne Ha
nynuHata. 3bpHoTO OT 6060BUTE,
GoraTm Ha MasHUMHM ce u3non3ea
noa dopma Ha LIPOTOBE W eKcrene-
pyW, KOUTO Cca BTOPUYEH NPOAYKT
cnep vU3BnNMYyaHe Ha MacnoTo.
3bpHOTO OT rpax ce pas-
rmexga KaTo Bb3MOXEH 3amecTu-
Ten Ha coesus WPOT, 6oraTo e Ha
ckopbsna (40-50%) n cypos nporTe-
nH (25-30%). B ceeTtoBeH Mmaluab
M3NoN3BaHETO Ha 3bPHOTO OT rpax
B KOMBVHMpaHuTe bypaxun e orpa-
HAYEHO B CpaBHEHWe C ToBa Ha
costa. lNpnunHuTe ca HsAkonko: 1)
rpaxbT OTCTbNBA Ha codATa Mo
CbAbpXXaHWe Ha CypoB NPOTEWH; 2)
CbObPXaHMETO Ha IW3UH, MeTUo-
HUH U OPYrM aMUHOKMUCESTUHW € Mo-
HWCKO B CpaBHEHWe C ToBa Ha coe-
BMS WIPOT; 3) HAKOM hopmMu, C ouBe-
TEHW ceMeHa 1 LuBeToBe CbAbpXaT
aHTUXpaHUTENHW BeLlecTBa, KOUTO
orpaHu4aBaT U3Mnon3BaHeTo Ha rpa-

middle place between the grain of
cereal and the meals.

The second group includes grain
legume rich in protein and fat but
low in starch such as lupine,
soybeans and peanuts. In this
group the differences in fat content
are high, as in the lupine they are
6-10%, 18-20% in soybeans and
40% in peanuts.

The protein content is also very
high, from 35 to 45 percent. The
grain of the first group of legumes
may be given to animals directly,
but with the second group direct
use is limited by the high fat
content, with the exception of
lupine. Grain legume rich in fat is
used in the form of meals and
expeller that are a byproduct after
extracting the oil.

The grain of peas is seen as
a possible replacement for
soybean meal, it is rich in starch
(40-50%) and crude protein
(25-30%). Globally, the use of pea
grain in compound feed is limited
compared to that of soybeans.
There are several reasons: 1)
peas is inferior to soybeans in
terms of crude protein content; 2)
the content of lysine, methionine
and other amino acids is lower in
comparison with that of a soybean
meal; 3) some shapes with colored
seeds and flowers contain anti-
nutritional substances that restrict
the use of peas.
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xa. Ho 3bpHOTO OT rpax cbabpxa 8
MbTU NO-MANKo TPWUMNCUHOB MHXUOK-
TOp OT TOBa Ha cosTa.

Bboboesu 3a ¢pypax

BoboBuTe, KOUTO Ce U3MNON3-
BaT KaTo UAMNO pacteHue 3a dy-
pax B CPaBHEHWE C XUTHUTE umar
ABe ronemMu npeaumcTea: BUMCOKO
CbAbpXaHue Ha MPOTEUH U BUCO-
Ka KoHcymauwus. JliouepHata B
CpaBHeHWe C ecnaps3eTtaTta u 3Bes-
AaHa Mma no-BMcoka aneTUTHOCT,
a ToBa O3Ha4aBa M Mo-BMCOKa KOH-
cymauus, no-BMcoka € anetuT-
HOCTTa Ha nioLepHaTa u B CpaBHe-
HWe C Tasn Ha HAKOW efHoroguLl-
HW KaTo rpax, oun, HaxyT u bakna
(Knpunos u Bacunesa, 2015;
Kupunos u gp. 2015). Enngepmu-
CbT Ha TbkaHuTe npu GoboBute
pacTeHna e Mno-TbHbK U Te ce
cOobBKBAT M cmunat no-6bps3o,
KOeTo OBsiICHsiIBa MO-KpaTkua UM
npecTton B Tbpbyxa n noemaHe Ha
HoBM nopuun  dypax (Moseley
and Jones, 1984) po HuBo,
perynupaHo oT Mmetabonuama Ha
xmnBoTtHoto (Beever and Gill,
1987). C no-BucokaTa KoHCymMaums
Ha cpypax ot 6060BM ce npnema u
NO-rofiIMO  KONMYECTBO MNPOTENH
oT xunBoTHUTE (Knpunos, 2010).

MpoTeMHbT B 3eneHuTe
pacTeHNsa e foKanuavMpaH rnaBHO
B knetkute: oT 55 pgo 65% ce
Hamupa B xnoponnactute, 20-
35% B uutonnactute, 5-7% B
MutToxoHgpunte, 2% B 90p0OTO U
2% B MeMmOpaHUTE Ha KneTkuTe
(Brady, 1976). PactutenHute npo-
TEMHW Ce [JenAT Ha [ABe rpynu:

But the grain of peas contains 8
times less trypsin inhibitor than
that of the soybean.

Legumes for forage

Legumes which are used as
a whole plant for feed in
comparison to grasses have two
main advantages: a high protein
content and high intake. Alfalfa
compared with sainfoin and lotus
has a higher palatability, and this
means higher consumption, the
palatability of alfalfa is higher
compared with that of some
annuals such as peas, vetch,
chickpeas and broad beans
(Kirilov and Vasileva, 2015; Kirilov
et al. 2015).

Epidermis tissue in legumes is
thinner and they are chewed and
digested faster, which explains
their shorter stay in the rumen and
the taking of new portions of
forage (Moseley and Jones, 1984)
to a level regulated by the
metabolism of the animal (Beever
and Gill, 1987). With the higher
consumption of legumes a greater
amount of protein is taken by the
animals (Kirilov, 2010).

Protein in green plants is
located mainly in the cells: 55 to
65 % is located in the chloroplast,
20-35 % in the cytoplast, 5-7% in
the mitochondria, 2% in the core
and 2% in the cell membranes
(Brady, 1976).

The plant proteins are divided into
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Hepa3TBOPMMU, KOUTO Ce HammparT B
KNeTbYHUTE MeMOpaHM 1 pasTBOpU-
MW, No-ronsiMaTa 4yacT, OT KOUTO ce
HamupaT B LMTonnasmMaTta v Xnopo-
nnactute. Mo BpeMe Ha MacTuka-
uMsita Ha dypaxa OT roBegarta ce
ocBoboxpgaeaT 50-60% oT npoTeun-
HWUTE, KOUTO NPeMUHaBaT B Tbpbyxa
(Reid et al. 1962).

OT1 6060BUTE 3a dypax HaK-
LUMPOKO pasnpoCTpaHeHne y Hac
Hamupa niouepHaTa, yHuBepcanHa
KynTypa, KoATO e nogxogswa 3a
n3nonseaHe nog dopma Ha 3ene-
Ha Maca, CeHo, cunax, gexugpart
M MNPUrOTBAHE Ha NPOTEMHOBMU
KOHUeHTpaTu. lNpun Hawwute ycno-
BUA moraT ga ce nonydat 10-15
t/ha ceHo n 2,5-3,0 t/ha npoTeunH.
C pobGpe passBuTa CUM KOpeEHOBa
cuctema, KoAato goctura 2-4 m u
noseye AabnboumHa npu pobpe
apeHupann noysun (Frame, 2005).
JTlouepHaTa e ycTtonymBa Ha 3acy-
laBaHe M e MHoro gobpo cpea-
CcTBO 3a 6opba c eposusaATa, T4
haBsa 3-4 oTKoca npes rogunHaTta, a
npy nMOnMuMBHU ycnoBuss Ao 6
oTkoca. BeaHbx 3acaTa T8 nsgbp-
Xa oT 4 go 6 roguHu. JliouepHaTta
€ pacTeHune C BMCOKa eKONornyHa
CTOWHOCT, nogxogsiia 3a
OpraHuM4yHoO 3emegenue un e gobbp
npealwecTBEHMK Ha LapeBuuaTa,
nweHuuaTa u ApYyru XKUTHU KynTypuw.

Mpwn nouepHaTa, KakTo 1 Npu
ocTaHanute 6060BWM KynTypu Cb-
ObpXaHMETO Ha MpOoTEMH e Haun-
BMCOKO B paHHUTe dha3n Ha pasBu-
TVe U HamangaBa C HanpeaBaHe Ha
Beretauuata (Kupunos, 2010).
lMpoTenHbT B nuctata € 2 o 3

two groups: insoluble, which are
located in the cell membranes and
soluble, the majority of which are
located in the cytoplasts and
chloroplasts. During mastication of
forage by cattle 50-60% of
proteins that pass into the rumen
are released (Reid et al. 1962).

From the forage beans the
most widespread in our country is
alfalfa, a universal culture that is
suitable for use in the form of
green mass, hay, silage,
dehydrate and preparation of
protein concentrates. In  our
conditions can be obtained 10-15
t/ha of hay and 2,5-3,0 t/ha of
protein. With its well-developed
root system that reaches 2-4 m or
more in deep well-drained soils
(Frame, 2005). Alfalfa is resistant
to drought and is a great tool
against to erosion, it gives 3-4-
harvest systems through the year,
and under irrigation to 6-harvest
systems.

Once planted it lasts from 4 to 6
years. Alfalfa is a plant with high
ecological value, suitable for
organic farming and a good
predecessor of maize , wheat and
other cereals.

In alfalfa, and other legumes
the protein content is highest in
the early stages of development
and decreases with vegetation
(Kirilov, 2010).

The protein in the leaves is 2 to 3

61



MbTK NO-BMCOK OT TO3U B cTebnarta
(KpauyHoB, 1995). Llenta npwu
cenekumsitTa M TexHomnoruaTa Ha
oTrnexagaHe u npubupaHe e ga ce
cb3gaBaT COpTOBE C NO-BUCOK ASn
nucTa M TAXHOTO 3arnasBaHe Mo
Bpeme Ha npubupaHeTo u KOHcep-
BMpaHeTOo Ha nouepHara. [puroT-
BAHETO Ha (pypax C BUCOKO Cb-
AbpXaHne Ha npoTeuMH WU3UCKBa
npubupaHe Ha niwouepHaTta B Mo-
paHHa (pasa Ha passuTue. Tosu
TEXHOMOMMYeH noaxon npeanona-
ra cb3gaBaHe U Hanuyve Ha cop-
TOBE YCTOM4YMBM Ha YEeCTU KOCUTOM
(KepTtukoBa, 1995). JliouepHaTa e
4YyBCTBUTENHA Ha HanageHwe oT
HenpuaTenu, KouUTO  yBpexaar
nucTata M NoHwXaBaT MNPOTEMHO-
BaTta XpaHUTENHOCT W CcMunae-
MOCTTa Ha (pypaxa (HangeHoBa u
JonyeB, 1995; HampgeHoBa u
HonueB, 2002). 3acsiBaHeTO Ha
nouepHaTa B CMeCc C MHOTOroauLL-
HA SKUTHW KynTypu KaTo exoBa
rnasuua nnu pavrpac (HangeHosa
n Kvrtoea, 2015) HamansaBa crte-
NeHTa Ha HanageHwe OT Henpus-
Tenn un 6Gonectm u yBenu4yasa
KayecTBOTO Ha (pypaxa.

lMpe3 nocnegHuTe gecetune-
TMS BCe no-4yecto ce obpblia
BH/UMaHME Ha KayeCTBOTO Ha qoy-
paxa npuv Cb3gaBaHETO Ha HOBU
copToBe nwuepHa (KepTtukoBa wu
Mnuesa, 2000). CwolwecTtsyBar
Bb3MOXXHOCTU, Ype3 CenekuMoHHU
MeToaM 3a Cb3[aBaHe Ha copToBe
noLUepHaTa C HUCKO CbAbpXKaHue
Ha pasrpaguMm B Tbpbyxa npoTenH
(Gutek et al., 1976; Broderick et al.,
1991), KOeTo e noBULIM HerHaTa

times higher than in the stems
(Krachunov, 1995). The objective
in the selection and technology of
growing and harvesting is to grow
varieties with a higher proportion
of leaves and their preservation
during harvesting and
conservation of alfalfa. The
preparation of fodder with high
protein content requires harvesting
alfalfa in an early stage of
development. This technological
approach involves the creation
and availability of varieties
resistant to frequent mowing
(Kertikova, 1995). Alfalfa is
susceptible to attack by pests
which attack the leaves and
decrease the protein digestibility
and nutritional value of the feed
(Naydenova and Donchev, 1995;
Naydenova and Donchev, 2002).

Seeding of alfalfa mixed with
perennial cereals as cocksfoot or
ryegrass (Naydenova and Katova,
2015) reduces the attack of pests
and diseases and increases the
quality of the forage.

In recent decades there is an
increased attention paid to the
quality of feed when new varieties
of alfalfa are created (Kertikova
and llieva, 2000).

Opportunities exist through
breeding methods for the creation
of alfalfa varieties with low rumen
degradable protein (Gutek et al.,
1976 ; Broderick et al., 1991),
which will impruve its protein
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NpoTEMHOBAaTa XPaHUTESHOCT.
Ot ocrananute 6060BM 3a
dypaxx M 3a 3bpHO Yy Hac ce
n3nonaeat rpaxa u pua (Kupunos,
1990a; Knpunoe, 19906; Knpunos
n gp., 1998). 3acatn paHo npes
nponetra N npes3 eceHTa Te3u
ABe  KynTypu  ononsoTtsBopsiBaT
MHoOro aobpe 3uMHO-NponeTHarta
BNara u gasaT CUrypHu pobusu.
Hannuveto Ha  nponetHn wu
3umyBaLLn oopmu rpax u puin gasa
Bb3MOXHOCT 3a M306op u no-gobpo
CTPYKTYpUpaHe Ha  dypaxHuTe
KynTypy W ocurypsiBaHe  Ha
XMBOTHUTE C bypaxk Ha ¢hoHa Ha
NMPOMEHUTE B KNMMata, CBbp3aHu
CbC 3acyllaBaHeTO, 3aTOMNMSIHETO U
npomsiHaTa B NPOABLITKATENHOCTTA
Ha HSKOM OT CE30HWUTE UMK TAXHOTO
n3MecTBaHe BbB BPEMETO.
Cb3papeHuTte cneumanHu
CopTOBe rpax C HanpasreHue 3a
n3nons3BaHe Ha udanata Hag3emHa
Maca gasart rno-BMCcoku Aobusu, HO
ca c no-gbnrn crtebna mn e npe-
nopbUYNTENHO Ja ce 3acaBaT B
CMEC C XXUTHU KyNnTYpW 3a Hamans-
BaHe Ha nonsraHeTo W Browaga-
He KayecTBOTO Ha ¢pypaxa (Ca-
YaHcku n Kupunos, 1988; Knpunos
n CavaHckn, 1989). 'paxa n cusa
MMaT CBOWCTBa 3a OTpacTBaHe U
dopmupaHe Ha BTOpu nogpact
cneg nokocsiBaHe A0 Hadano Ha
UbdTEX, KOETO NoBMLLIABa AobMBa
Ha cyxa Maca W nNpoTeuH
(KeptukoB wn [eopruesa, 2008;
Kertikov, 2002a, 2002b).
MpnbnpaHeTo n KoHcepBUpa-
HeTO Ha 3eneHuTe bypaxun Boau
A0 NpoMsiHa Ha NpPOTEeMHUTE Mo

nutrition.

Of the remaining legumes for
forage and grain in our country the
peas and vetch are also used
(Kirilov, 1990a; Kirilov, 1990b;
Kirilov al., 1998). Planted in early
spring or autumn these plants
recover very well the winter-spring
moisture and provide high yields.

The presence of spring and
wintering forms of pea and vetch
allows the choice and better
structuring of forage crops and
provides animals with fodder in the
context of climate changes related
to drought, global warming and the
change in the length of some of
the seasons or their displacement
in the time.

Special varieties of peas are
created with possibilities for using
their whole aboveground part
which gives higher yields, but with
longer stems  and it s
recommended to be sown in a
mixture with cereals for reducing
lodging and to increase the quality
of forage (Sachanski and Kirilov,
1988; Kirilov and Sachanski ,
1989). Peas and vetch have
properties of growing up and
forming a secondary growths after
harvested at early flowering, which
increases the production of dry
mather and CP ( Kertikov and
Georgieva , 2008; Kertikov, 2002a,
2002b).

Harvesting and preservation
of green forage leads to a change
of proteins in terms of their
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OTHOWeEHMe Ha depmeHTabun-
HOCTTa UM B TbpOyxa Ha Npexus-
HUTE XMBOTHU. B okoceHus pypax
pasTBOpUMUTE NPOTENHN, Ocobe-
HO Te3n OT xfloponnacTuTe TbpnaT
pasrpaxgaHe (MpoTeonina3a) n To3u
npouec e TONKoBa MNO-UHTEH3VBEH,
KOMKOTO no 6aBHO € CcylleHeTo
(Gouet et al., 1965). lNpoTeonusa-
Ta, npegusBuvKaHa OT pacTuTern-
HUS eH3MM npoTeasa € 6bp3a u
cnvpa B cunaxute npu Hamarne-
Hue Ha pH nopa 4,0. ToBa siBNeHue
MOXe Ja ce Hamarnu ypes npegga-
pUTENHO 3aBAXxBaHe Ha MacaTa
npean cunaxuvpaxe unu pobassHe
Ha KUCEeruHK, KOUTO MpoTekTupar
npoTenHuTe B cunaxa. Han-gobpe
npoTenMHUTE ce 3anassaT npu de-
xngpataumnda. Bucokata Temnepa-
Typa npekbcBa npoTeonusaTa,
npeansBMKBa CBbp3BaHe Ha 3axa-
puTe C HAKOU aMWHKU (NN3KH) (pe-
akumst Ha Mawnnappg), koeTo Hama-
ngBa pasrpaxgaHeTto Ha npoTteu-
Ha B TbpOyxa ¥ yBenuyaea npe-
MUHaBaHeToO U abcopbupaHeTo my
B TbHKMTE 4epBa. [lpn egHo u
CbLLO CbAbpKaHMe Ha CypoB MNpo-
TevH aexugpaTta oT fouepHa nma
20-25% no-BMCOKO CbAbpKaHWe
Ha TICY oT ToBa Ha 3eneHarta
nouepHa, CbOTBETHO WMa no-
BMCOKa NpOTEMHOBA XpaHuTernHa
ctonHocT (Togopos u ap., 2007).

AHTUXPAHUTEJIHW BELUECTBA
NP BOBOBUTE

B Hakon 6060BM pacTeHus,
BKIMIOYNTENTHO N 3bpPHO OT 6o6oBM
Ce cbabpXaT BeLllecTBa, KOUTO
BMUAAT HEraTMBHO BBLPXY YCBO-

fermentability in the rumen.

In the harvested forage the soluble
proteins, especially those from
chloroplasts, suffer degradation
(proteolysis) and this process is as
intense as the slow drying (Gouet
et al., 1965).

Proteolysis induced by the plant
enzyme protease is fast and stops
in silage with decreasing pH below
4.0. This phenomenon can be
reduced by pre-wilting of mass
before ensiling or the addition of
acids, which protects the protein in
the silage.

The best proteins are retained in
dehydration. The high temperature
interrupts the proteolysis, causes
coupling of the water soluble
carbohydrate with some amines
(lysine) (reaction Maillard) which
reduces the degradation of the
protein in the rumen and increases
the passage and its absorption in
the small intestine. At the same
crude  protein content  the
dehydrate of alfalfa is 20-25%
higher than the content of PDI in
the green alfalfa, respectively, and
has a higher protein nutritional
value (Todorov et al., 2007) .

ANTI-NUTRITIONAL SUBSTANCES
IN LEGUMES

Some legumes, including the
grain  from legumes contain
substances that adversely affect
the utilization of feed and the
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fiBAaHETO Ha ypaxa u 3gpaBo-
CNOBHUSA CTaTyC Ha XuBOTHUTE. B
onpeferieHn criydam Tesn Belec-
TBa MMaT MOMOXUTENHO BIIUSHUE
BbPXYy XpaHUTeNHaTa CTOMHOCT Ha
dypaxa unu npegnasBaHeTo Ha
pacTeHusaTa OT HEMPUSTENW, TakMBa
ca TaHVHWUTE, ankanowuauTe, KO-
3nHonaTtuTe, CanoHUHUTE 1 ap.
CbabpXaHMeTO Ha TaHUHU
urpae ponsi Ha ecTecTBeH npoTe-
KTOp Ha npoTeuHuTe u nogobpssa
NpeMUHaBaHETO HA aMWHOKMUCENN-
HU OMPEKTHO B TbHKUTE 4YepBa Ha
npexvBHute xusotHu (Waghorn
et al., 1990). lMpucbcTBMETO Ha
KOHAEH3MPaHW TaHUHU B HSAKOU
©oboBM BMOOBE HamMansABa MUK-
pOBHOTO pasrpaxgaHe Ha npoTen-
HUTe B Tbpbyxa ype3 nHxnbupaHe
Ha  MuWKpobuanHuTe npoTeasu
(Barry et al., 1986; Albrecht and
Broderick, 1990). KoHaeH3upaHu-
Te TaHWHW HamanaeBaT pasTBOPU-
MOCTTa Ha npoTenHa u npu Apyru
dypaxu, HecbObpXKally TaHWUHW,
HanpMMmep npu nuepHa, Korato e
CMeceHa C ecnapseTta, KosToO
CbAbpXa KOHAEH3MPaHU TaHWHU
(Aufrére et al., 2005). Cbabpxa-
HMETO Ha KOHOEH3UpaHW TaHWHU
ocBeH, 4ye nopgobpsiBa M3nonssa-
HEeTO Ha as3oTa W nosuLaBa npo-
OYKTUBHOCTTA MNpU  NPEeXnBHUTE
MMa M MHOTO JOBPO aHTUXENMUHT-
HO JdencTtsume, M3passBallo ce B
HamansBaHe OTAENsHETO Ha anua
Cc doekanuuTe M HamansBaHe Ha
napasvtuTe B npeacToMaluvsTa u
yepsaTa npu arHeTaTa (Barry et al.
2001; Min et al. 2003). MNMogo6Ho
aHTUXENMUHTHO AEeNCTBUE CpeLly

health status of the animals.

In certain cases, these substances
have a positive impact on the
nutritional value of feed or protect
plants from adversaries, such are
tannins, alkaloids, glucosinolates,
saponins and others.

The tannin content plays the
role of a natural protector of
proteins and improves the
passage of the amino acids
directly into the small intestine of
ruminants (Waghorn et al., 1990).

The presence of condensed
tannins in some leguminous
species reduces the microbial

degradation of proteins in the
rumen by inhibiting microbial
proteases (Barry et al., 1986;
Albrecht and Broderick, 1990).
Condensed tannins reduce the
solubility of the protein and other
feed, containing tannins, such as
alfalfa, when mixed with sainfoin,
containing condensed tannins
(Aufrure et al., 2005).

The content of condensed tannins
not only improves the nitrogen
utilization but also enhances the
productivity in ruminants and has a
very good anthelmintic effect,
resulting in reduced secretion of
eggs in the faeces and reduced
parasites in the intestines of lambs
(Barry et al. 2001; Min et al.,,
2003).

Similar anthelmintic activity
against gastrointestinal nematodes
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CTOMAaLLHO-YPEBHUTE HemaToau e
yCcTaHOBeHO 6narogapeHue Ha
CbAbpXawuTe ce TaHWHWU B 3ene-
Ha W cunaxupaHa ecnapseTta
(Heckendorn et al., 2007). Hanu-
YMeTO Ha KOHAEH3VPaHW TaHWHWU
yBenMyaBa pacTexa Ha BbIlHaTa,
oByrauusiTa npu oBuUeTe N yBeNu-
yaBa Opos Ha XuMBOpoOOEHUTe
arHeta (Barry et al. 2001; Min et
al. 2003).

B Hakon cnyyam cbabpxa-
HMETO Ha TaHWHW BbB pypaxuTe €
HexenaHo. Te npegusBuKBaT Ha-
MansiBaHe Ha KOHCymauusaTa, CMU-
naemocTTa Ha eHeprusaTa n nporte-
NHUTE 0COBEHO MpPXU MOHOracTpuy-
HU 1 nTuum (Butler, 1989; Vilarino
et al, 2009; Woyengo and
Nyachoty, 2012). Hanpumep rpaxa
C OuBEeTEeHW LBETOBE W 3bpHa
cbabpxa 2-3 NbTU noBevye Tpun-
CVYHOB MHXMBUTOp OT BsanoubdTa-
wwute (Perrot, 1995) n TaHUHWK,
KOeTO OorpaHvyaBa W3MNon3BaHeTo
My npu ceuHe n ntuum (Bastianelli
et al., 1995). TaHnHUTE ca KOHUEH-
TpupaHu B obBMBKaTa Ha 3bPHOTO
m ca or 3,6 gpo 3,9 g/kg cyxo
BewlectBo (Bastianelli, 1995). B
onpefeneHn crnyv4am TaHUHUTE
MoraT fa nogobpsT npoTenHoBaTta
XPaHUTEMNHOCT MpPU NPEXUBHU XM-
BOoTHW. Tisserand and Faurie
(1997) He HamupaT pasnuka B
npyvpacTa npu yroaBaHe Ha arHeTta
C TaHWpaHO 3bpPHO OT rpax B
CpaBHEHWe C HeTpeTupaHeTo.

HabniogaBaHu ca cnyyau 3a
HamarnsiBaHe Ha NoeMaHeTo nopa-
an  obLlo HepasnonoXxeHue Ha
XWBOTHOTO CreACcTBME NoeMaHeTo

is found thanks to the tannins
contained in green and silage
sainfoin (Heckendorn et al., 2007).

The presence of condensed
tannins increases the growth of
wool, the ovulation in sheep and
increases the number of new-born
lambs (Barry et al. 2001; Min et al.
2003).

In some cases the content of
tannins in feed is undesirable.
They cause a reduction in the
consumption of energy and
digestibility = of the proteins
especially in monogastric and
poultry (Butler, 1989; Vilarino et
al., 2009; Woyengo and Nyachoty,
2012). For example peas with
colored flowers and seeds contain
2-3 times more trypsin inhibitor
than the white-blossoming (Perrot,
1995), and tannins which limit its
use in poultry and pigs (Bastianelli
et al, 1995). Tannins are
concentrated in the husk of the
grain and are of 3,6 to 3,9 g/kg dry
matter (Bastianelli, 1995).

In certain cases, the tannins can
improve the protein nutrition in
ruminants. Tisserand and Faurie
(1997) found no difference in the
growth of fattening lambs given
tanning peas grain compared to
untreated grain.

There are cases of reduced
intake due to general malaise of
the animal as consequence of
taking toxins such as alkaloids
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Ha TOKCWHKW, KaTO ankanovau
(Thompson and Stuedemann,
1993), KOHOEH3VpaHW  TaHWHU
(Provenza et al. 1990) wnu
rmuko3uHonatm  (Duncan  and
Milne, 1993). Heobxogumo e pa
ce TbpPCAT ONTMManHM HMBa Ha
yyactTve Ha dypaxu, CbObpKalim
aHTUXpaHUTENHM  BelwecTBa B
Aaxbute Ha XUBOTHUTE WUNN U3-
non3BaHe Ha COpPTOBE C HUCKO
CbAbpXaHuWe Ha TakumBa BeLllecT-
Ba. [1pu npoyyBaHe Ha 11 copTa
3BesgaH llieva and Kyuchukova
(2009) yctaHoBsiBa, 4e CbabpXa-
HMEeTO Ha KOHAEH3MpPaHU TaHWHU e
ot 11,6 go 34,3 g/kg cyxo BeLlecT-
BO M Bapupa nosedye Mexay cop-
TOBETE, OTKONKOTO MeXAy rogumHu-
Te Npu eguH u cbly copT. Cbabp-
XaHMEeTO Ha KOHAEH3MpaHW TaHu-
HW ce yBenuyaBa npu nunca Ha
TOpeHe Mpu ecnaps3eTta 1 3Be3aaH
(Mnneea un KrouykoBa, 2005).
CbAabpXaHMEeTO Ha KOHAEH3MpaHu
TaHVMHU B 3bPHOTO Ha rpax Cryxwu
KaTo ecTecTBeHa 3aliuTa u Hama-
nsBa OO ABa NbTW HanageHueTo
Ha 3bpHaTa OT rpaxoBusa 3bpPHONAL,
(Bruchus pisi L.) B cpaBHeHWe CbC
COpTOBE, HeCbAbpXKaluM KOHOEH-
3aupaHn  TaHuHM  (inueBa m
HoukoBa, 1999). M3anon3BaHeTo Ha
dypaxu, KOUTO CbObpXKaT TAHUHN
NpyY XpaHEHeTO Ha MpexXunBHUTE
Hamanaga  obpasyBaHeTO  Ha
meTaH (Piluzza et al., 2014).
CanoHuHuTe ce cpewaTt B
nouepHaTa U ca CrOXHO yCTpoe-
HW rnuko3uan. o-Bucoka e TaX-
HaTa KOHUeHTpauuss B MIaguTe
nmMcTa Nno BbpXxoBeTe Ha pacTeHus -

(Thompson and Stuedemann,
1993), condensed tannins
(Provenza et al. 1990) or

glycosinolates (Duncan and Milne,
1993).

It is necessary to search for an
optimal level of the presence of
the feed containing antinutrients in
the rations of the animals or the
use of varieties with low content of
such substances. In a study of 11
varieties of trefoil llieva and
Kyuchukova (2009) found that the
content of condensed tannins is
from 11,6 to 34,3 g/kg dry matter
and varies more between varieties
than between the years in the
same variety.

The content of condensed tannins
increased in the absence of
fertilization in sainfoin and trefoil (
lieva and Kyuchukova , 2005).
The content of condensed tannins
in the peas grain serve as natural
protection and reduces to twice
the infestation of grain with pea
weevil (Bruchus pisi L.) compared
to varieties containing condensed
tannins (llieva and Dochkova,
1999).

The use of feed containing tannins
in ruminant nutrition reduces the
formation of methane (Piluzza et
al., 2014 ).

The saponins found in alfalfa
are complex glycosides. Higher is
their concentration in the top parts
of of the plants and the young
leaves.
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Ta. Npu nawa Ha nouepHa M no-
PAOKO NPU KOHCYyMauus Ha MpsiCHO
OKOCEHa 3efleHa nouepHa canoHu-
HUTe 3aegHO ¢ Obp30 pasrpaxaa-
LWMAT ce npoTenH B Tbpbyxa npe-
On3BukBaT obpasyBaHeTO Ha ndHa,
CMeC OT rasoBe M TBbPAM YacTUum
XpaHa, KOATO 3anyLiBa OTBOpa KbM
XpaHOMpPoOBOAA M XMBOTHOTO HE MO-
Xe ga ce opurea, Tbpbyxa ce nogy-
Ba OT rasoBeTe M aKko He ce B3emar
MEPKN KMBOTHOTO ymupa OT 3agy-
luaBaHe nopaan npuTUCKaHa Ha
cbpueTo n 6enns apob ot Tbpbyxa.

BOBOBUTE B NACULLATA
Yyactmeto Ha ©6oboBu B
nacuuiaTa e xenaTtenHo, Tbn-KaTo
acoumauuaTa XutHm-6o06oBu no-
nobpsiea gobuBa, Ka4yecTBOTO MU
npoayKTUBHaTa CTOWMHOCT Ha Quy-
paxa (Ctonyesa, 2015). Hanuuu-
€TO Ha XWTHKW, BoraTn Ha pas3TBO-
pumMn  3axapu GnaronpuaTcTea
KOHCEpPBMPAHETO Ha TakmMBa CMecC-
Kn, Tbil kaTto 606oBuTE ca OegHu
Ha 3axapu U TPyQHO Ce Cunaxm-
paTt. B ectectBeHn nacuwia y Hac
JenbT Ha 6000BUTE € HUCBK, OT 2
no 10%, Hucbk e n pobuesa, 2500-
3000 kg/ha (Ann, 2006; Kirilov and
Todorova, 2004; CtondyeBa, 2015).
CobluecTByBaT TEXHOSOMMYHU Bb3-
MOXHOCTM 3a noacsiBaHe Ha
€CTecTBeHuUTe nacuwa c 6ob6oBu
KyNnTypu unu cb3gaBaHe Ha U3KYC-
TBEHU, CATM Nacuuwa OT CMeC Ha
XUTHW (€OWH U NN HSKOMKO BMAA)
n 6060BM (eguH WUNM  HSAKOJIKO
Buaa). JobmBbT OT caATUTE nacu-
LLla € MHOro No-BMCOK OT TO3U Mpu
€CTeCTBeHUTe nacuuia, no-Bucoka

When grazing alfalfa or
consumption of freshly mown
green alfalfa, the saponins
together  with the quickly
degradable protein in the rumen
cause the formation of foam,
mixture of gases and solid food
particles that clog the opening to
the esophagus and the animal
cannot belch. The rumen swells
from gas and if no action is taken
the animal dies of asphyxiation
due to compression of the heart
and lungs by the rumen.

LEGUMES INTO GRASSLANDS
The participation of legumes
in pastures is desirable because
the combination of grasses and
legumes improves the yield, the
quality and productive value the
forage (Stoicheva , 2015). The
presence of wheat, rich in soluble
sugars favors the preservation of
such mixtures, since legumes are
low in sugars and difficult to ensile.
In natural grasslands the share of
legumes is low, from 2 to 10 %,
the yield is low, too, 2500-3000
kg/ha (Ali, 2006; Kirilov and
Todorova, 2004; Stoicheva, 2015).

There are technological options for
sowing legumes in  natural
pastures or creating artificial
pastures with mixture of grasses
(one or several species) and
legumes (one or several).

The yield of temporary pastures is
much higher than that of natural
pastures, there is higher milk
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€ M MIIEYHOCTTa Ha XWBOTHUTE
npy nawa Ha CcATo nacvwe B
CpaBHEHNE C eCTEeCTBEHUTE Nacu-
wa (Cronyesa, 2015). Ho 6060BM
KaTo ecnapseTta, YepBeHa getenu-
Ha, MHKapHaTka ca C nocpeacrse-
Ha ObNroTPamHOCT U ca noaxoas-
LN 3a Cb3aBaHe Ha CMECKM C KbC
nepuog Ha wu3nonseaHe, go 2-3
rogvHu. o abnroTpanHu B cMece-
HUTE TPEBOCTOU C XXUTHWN TPEBM Ca
nouepHarta, b6snata getenuHa wm
3Be3gaHa, KoMTO ca noaxoasium
3a Ccb3gaBaHe Ha nacuuHu TpeBo-
ctom 3a 4-5 n noseye roguHW.
EnoHv BMOoBe kaTo yepseHaTta ae-
TenuHa, ecrnapseTtarta, nwouepHa-
Ta, KOUTO ca C NnpaBu ObArn cTeb-
na ca noaxoasily npu TPEBOCTOU
3a KoceHe, a bsnaTta getenuvHa,
nog3emMHaTa AeTenuHa npu Tpeeo-
cTon 3a nawa. N36opbT 3aBUCK U
OT TAXHaTa XpaHUTENHa N eKono-
rMyHa cTouHocT. EgHM ca no-
Goratu Ha NpoTewnH, kaTto bsanarta u
yepBeHaTa [OeTenuHa, nuepHa-
Ta, korato ca npubpaHun B no-
paHeH cTagun Ha pasBuUTUE, APYrU
ca cbc cnab noTteHuuan 3a
npegu3BuKBaHe Ha nogyBaHe Ha
Tbpbyxa npu NpexumBHUTE (ecnap-
3eTa, 3Be3faH) B CpaBHEHWE C
nouepHata, 6ganata getenuHa,
yepBeHaTa geTenuHa, TpeTu ocTa-
BAT ronsiM Asn oT opraHu4Ha ma-
Tepua B nodsarta, Kato KopeHoBa
cucTema (nouepHarta) n ca gobpu
npeglwecTBEHUUN Ha  XKUTHUTE
Kyntypu. EpaHoroamwHm 6060BK
KynTypu, Kato rpax n dgum morat
ce 3acdBaT nNpu Ccb3gaBaHe Ha
MHOTFOrOAMLIHN TPEBHU CMECKU U

production in animals grazing on
sown pastures compared to
natural pastures  (Stoicheva,
2015). But legumes like sainfoin,
red clover, crimson with inferior
durability are suitable for creating
mixes with short periods of use,
within 2-3 years.

More durable in mixed swards with
grasses are alfalfa, white clover
and lotus which are suitable for
creating pastures for 4-5 years or
more.

Some species such as red clover,
sainfoin, alfalfa, which have long
stems are appropriate for swards
for mowing, while the white clover
and the subterranean clover in
swards for grazing. The choice
depends on their nutritional and
environmental value.

Some legumes are richer in
protein such as white and red
clover, alfalfa, when stored at an
earlier stage of development,
others have a low potential to
induce swelling of the rumen in
ruminants (sainfoin, trefoil)
compared to alfalfa, white clover,
red clover, a third part leave a
large proportion of organic matter
in the soil and the root system
(alfalfa) and are good predecessor
of cereals.

Annual legumes such as peas and
vetch can be sown when creating
perennial grass mixtures and thus
the yield of forage in the first year
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Taka ga ce yBenuuum gobuBa Ha
dypax oLle npes3 nbpBaTta rogmHa

(BacuneBa, HenybnukyBaHu pe-
3yntaTin).
n3soaun

lNognHata 2016, obaBeHa oOT
OOH 3a oguHa Ha 6o6oBUTE W”
MOXeE [a Ce Kaxe, Ye BCeKN nuacne-
aosaTen v npoussoguten Ha 6o-
60oBM KyNTYypu C AENHOCTTa Cu npa-
BM Marnka CTbMka KbM ronamara
Kpayka Ha obLlecTBOTO 3a YyCTOW-
4nBo passuTtue. bobosute dypax-
HW KyNTYypu C BUCOKOTO CU CbObp-
XaHne Ha nNpoTeunH, as3oTdukcupa-
a CrnocoBHOCT M BUCOKa €KOSlo-
rM4YyHa CTOMHOCT 3aemart onpegene-
HO MSICTO B YCTOMYMBOTO 3emMepe-
nue. Te we npoabmkaeaT ga Ob-
AaT 06eKT Ha HacToAWM 1 BbaeLwm
nscnepsaHusi. OuepTtaBat ce crnef-
HWTE HacoKM 3a u3crnegoBarericka
JEenHOCT:

-Cb3gaBaHe Ha copToBe
6060BM KynTypu C HamarneHa
pasrpagMMocT Ha npoTeMHa B
TbpOyxa Ha NPEXUBHUTE XMBOTHM
N yBenuyaBaHe Ha npoTeuHoBaTa
nm xpaHutenHocT /NCY/.

- NMoBnwaBaHe NpoTenHoBaTa
xpaHutenHocT ([MCY) Ha 3bpHOTO
oT 6060BK KynTypUn 4Ypes TEXHOSO-
TMYHN MEeTOAaMN.

- Cb3gaBaHe Ha ycnoBusa 3a
no-gobpa asotdumkcaumnsa npu 6060-
BUTE ypakHU KynTypu, BKIOYK-
TENHO TbpCceHe, Cb3faBaHe U U3-
nons3eaHe Ha wWamoBe OakTepun C
no-gobpa asoTdukcupalia cnocob-
HOCT UM cenekuuMsi Ha ©060BM npwu
NMo4Bn C HACKO CbAbp’KaHME Ha a30T.

is increased (Vasileva, unpublish-
ed results).

CONCLUSIONS

The year 2016 is declared by
the United Nations as the year of
legumes and it could be said that
every researcher and producer of
legumes with their activity makes a
small step towards the big step of
the society for sustainable
development. The forage legumes
with their high content of protein,
nitrogen-fixing ability and high
ecological value have a presence
in sustainable agriculture.

They will continue to be subject to
current and future research. The
following guidelines outline the
research:

- Creation of new varieties of
legumes with low degradable
protein in the rumen and an
increase of their protein nutrition
(PDI).

- Increasing the protein
nutrition (PDI) of grain legumes by
technological methods.

- Creating conditions for
better nitrogen fixation in legume
forage crops, including searching,
creation and use of bacteria strains
with better nitrogen-fixing ability
and selection of legumes on low N,
soil.
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- OnTuMn3npaHe un3nonssa-
HeTo Ha 6060BU1, CbAbpPXKaLLN KOH-
AEH3MpaHM TaHWHW 3a nogobpsiBa-
He Ha npoTeuMHoBaTa XpaHuUTen-
HOCT Ha gaxoute npu NPexXUBHUTE
XWBOTHW, HamansiBaHe obpaasyBa-
HETO Ha MeTaH U HamansiBaHe Ha
YpeBHUTE NapasuTu.

- YcKkopsiBaHe Ha ycunusTa 3a
Cb3aBaHe Ha MaculHW CMECKU C
yyactme Ha no-ronsM Asin v no-
AbnAroTpanHyu 6060BK KynTypu.

- YcKkopsiBaHe Ha u3cnensa-
HUAT@ BBPXY KOHCymauuaTa Ha
3bpHO U ypaxn oT 6o6oBM U
BNUSHWETO UM BbPXY 34paBOCIOB-
HOTO CbCTOSIHAE Ha >KMBOTHUTE.
OnTuMmnampaHe M3MNOM3BaHETO Ha
3bpHO OT 606oBM B paxbuTte Ha

MOHOracTpu4yHu U MPEXMBHU
XXMBOTHMW.
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- Optimizing the use of
legumes containing condensed
tannins for improving the nutritional
value of the protein rations in
ruminants, reduction of methane
formation and  reduction  of
intestinal parasites.

- Acceleration of efforts for
the creation of pasture mixes with
the participation of a larger share
and more long lasting legumes.

- Acceleration of the research
on the consumption of grain and
feed of legumes and their impact
on animal health.

Optimisation of the use of grain
legumes in the rations of
monogastric and ruminant animals.
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PE3IOME SUMMARY

Llenta e ga ce npoy4n nNpogykTme- The aim is to explore the productive
HMA noTeHuman Ha nbpBua Obnrapcku | potential of the first Bulgarian perennial
COpT nacuwieH pamnrpac XapmoHus W | ryegrass variety Harmoniya and the first
NbpBUAT TeTpannouaeH kaHaupaTt copT | candidate tetraploid variety NBG, grown
NBG, otrnexgaHu camoctoatenHo u B | alone and in mixed crops of alfalfa — the
CMEeCeHM noceBM C nwouepHa — Hawn- | most popular varieties of IFC — Pleven 6
pasnpoctpaHeHute coptoBe Ha WOK- | and Dara. During the period 2012-2014, in
MneseH 6 n Oapa. MNpe3 nepuona 2012- | the IFC-Pleven the field experiment was
2014 r. B UPK-TneBeH e naseneH nonckn | carried on black soil under rainfed
ONUT BBPXY MU3NyXeH 4epHo3em npwu | conditions, block method in three
HenonMBHK ycrnoewusi, No 6nokoB metof B | replications. Variants of the experiment
3 noBTopeHusi. BapnaHtute Ha onuta ca | are 8: 1 to 4 — pure stands, individual
8: ot 1 go 4 — egHoBMAOBK, camocTos- | crops, and from 5 to 8 — mixed — binary.
TenHu nocesu, a ot 5 0 8 — cmeceHn —
OBykomnoHeHTHWU. MNpeacrtaseHn ca paH- | Data are presented for fresh and dry
HU 3a OobuB Ha bypax B cBexa WM cyxa | matter  vyield (average, minimum,
Maca (cpegHu, MMHUManHW, MakcuMmanHu, | maximum,  standard  deviation and
cTaHOapTHU OTKMOoHeHus n koeduumeHTn | coefficient of variation) by regrowths and
Ha BapupaHe) no nogpactu W roguHu, | years and its distribution as a share of
KaKTO M pasnpegeneHneto My kato asn | overall productivity% for the year and for
oT obuwara npogyktmeBHocT, % 3a | the period.
roguHata v 3a nepuoga. Npu nacuwieH
pavrpac ca pekontupaHM obwo 11 | In ryegrass were harvested a total of 11
nogpacta, a npu nouepHa u cmecku no | regrowths, while alfalfa and mixtures in 13
13 nogpacta. YctaHoBeHO e, 4e npu | regrowths. It was found that in pure stand
CaMOCTOATENHO oTrnexaaHe Ha nacuueH | cultivation of perennial ryegrass variety
pawrpac copT XapMmoHus e C no-Bucok | Harmoniya has a higher vyield of dry
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no6uB cyxo BellecTeo 21214,9 kg ha™.
CenekumoHHaTa TeTpansiomgHa nonyna-
uma NBG e c no-Bucok obu, gobus Ha
seneHa maca 98137,1 kg ha" cnpsimo
86886,7 kg ha”' 3a XapmoHusi v c no-
paBHOMEPHO pasnpefeneHne no OTKOCH,
KaTo npes TpeTaTa roguHa npesBuaBa
XapmoHust u no geata nokasatens. [Mpu
CaMOCTOSITENIHO OTrNeXaaHe Ha fouepHa
npes nbpBata W BTOpa roAuHa HsAMa
JoKasaHu pasnukn B gobumBa Ha cyxa
mMaca npv gsaTa copTa ntouepHa NneeeH
6 u [Hapa, HO npe3 TpeTarta roguHa wu
obwo 3a nepuoga copT Hapa (43729,6
kg ha‘1) € C No-B1CoK Jobus, B cCpaBHEHUNE
c lMneeeH 6 (39661,9). Mpu cmeceHo
oTrnexgaHe Ha naculieH panrpac wu
nouepHa ¢ Hawn-BUCOK OobMB cyxa maca
OT BCWMYKM BapuaHTU ce OTnunyaea
cmeckata NBG + lNneseH 6 (43956,7 kg
ha™), B cBexa maca (189095,3 kg ha™),
cnepBaHa OT cMeckaTta XapMmoHusi+[apa
42398,7 kg ha™', B cBexa maca 178788,7
kg ha'. 3a B3saumonoHocumocTTa U
NpPoAYyKTUBHOCTTA Ha dpypak Npu CMeCceHo
oTrnexgaHe Ha naculieH panrpac wu
nouepHa OCBEH BWAOBO MMa U COPTOBO
BnusaHue. Kato Ham-npoaykTMBHW B TOBa

npoyyBaHe ce oO4epTaBaT CMeCKuTe
NBG + lNneBeH 6 n XapmoHua+[apa.
KniouoBu BYyMU: nacuiieH

paunrpac, nouepHa, COpTOBE, CaMOCTOSI-
TenHo oTrnexgaHe, cMecku, Joous

yBO[a

EkonornyHo U1 eeKkTnBHO
NPOM3BOACTBO Ha BMCOKOKA4ecCT-
BeH dypax usmcksa nogbop Ha
BMOOBE M COPTOBE OT XWUTHU MU
6060BM MHOroroguHU ypaxkHu
KynTypu npu Cb3gaBaHe Ha CATU
TpeBocTOM, Taka 4Ye pfa ce
npousBexaa noBeve, C MO-Marsko
BnoxeHuss (Huyghe et al., 2008,
Sanderson, 2010, Reheul et al.,
2011). CmeceHuTe nocesu ca no-
nobpe aganTMpaHU KbM MPOMEH-

86

matter 212149 kg ha " Breeding

tetraploid population NBG has higher total
yield of green mass 98137.1 kg ha T to
86886.7 kg ha " for Harmoniya and with
more even distribution by cuts, and in the
third year exceeds Harmoniya on both
characters.

In pure stand cultivation of alfalfa in the
first and second year no proven
differences in the production of dry mass
in both varieties of alfalfa Pleven 6 and
Dara, but in the third year and the total for
the period variety Dara (43729.6 kg ha )
has higher yield, as compared to the
Pleven 6 (39661.9 kg ha ). In mixed
cultivation of perennial ryegrass and
alfalfa with the highest yield dry mass of
all variants are distinguished the mixture
NBG + 6 Pleven (43956.7 kg ha '1), in
fresh weight (189095.3 kg ha '1), followed
by the mixture Harmony + Dara 42398.7
kg ha " in fresh weight (178788.7 kg ha -
1). For compatibility and productivity of
forage in mixed cultivation of perennial
ryegrass and alfalfa species than there
are variety influenced. The most
productive in this study highlights the
mixtures NBG + 6 Pleven and Harmoniya
+ Dara.

Key words: perennial ryegrass,
alfalfa, varieties, pure stand cultivation,
mixtures, forage yield

INTRODUCTION

Ecological and efficient
production of high quality forage
requires the selection of species
and varieties of perennial grasses
and leguminous perennial forage
crops in creating sawn swards, so

as to produce more with less
inputs (Huyghe et al., 2008,
Sanderson, 2010 Reheul et al.,
2011).

Mixed crops are better adapted to
changing environmental conditions



NMBUTE YCNOBUS Ha cpefaTta u oT
TAX Ce nony4asaT MNO-BMCOKM [O-
6uBn cyxa maca, no-gobpe pas-
npegeneHn npes BereTauMoHHUS
nepuon, KOeTo nosuwasa crabun-
HOCTTa Ha ypaxHOTO npous-
BoactBo (Deak et al., 2007,
Kadziuliene et al., 2011). 3agava-
Ta Ha cenekuMoHepa e fa cbaage
COpT KaToO OCHOBa 3a YycToMyuBa
arpobuoueHo3a, nNpu KOATO Aa ce
MUHUManu3upaTt YycnosBuata Ha
KOHKYpPEHLMS M MaKcumunuampar
ycnosusita Ha cumbuosa
(Knnbyesckuin, 2005) — Bucokonpo-
OYKTUBEH, €KOSOrM4yHO cTabuneH c
BMCOKO Ka4eCTBO Ha MpOoayKUMATA,
Npy TeXHOmNorus, Wwaasiuia oKosnHa-
Ta cpegja M eHeprocnecTsiBawia
(no-marnko TopoBe, necTuungm).
MacuwHuat pawnrpac (Lolium
perenne L.) ce wusnonsea kKaTo
M3TOYHMK Ha pypax (nawa, ceHo,
cunax) Wnu 3a 3aTpeBsiBaHe Ha
CMOPTHU M TEXHUYECKN TEpPEHU U
3a [OeKopaTMBHU TPEBHU NIIOLLM,
napkoBe M rpaguvHu. ToBa e yacT
OT naHawadTa, npeanassa novsa-
Ta OT BOAHA W BeTpoBa epo3ug,
oboraTsiBa C OpraHM4YHM BELLECTBa,
nogabpxa M nogobpsiBa HEMHOTO
nnogopoaue. lNacuwHuaT pauvrpac
€ npegnoyvTaH oT epmepuTe 3a-
pagu peguvua npeammcTBa: UHTEH-
3MBHO OpaTteHe, 6bP30 OTpacTBaHe
cnen centba, 6bp30 NogpacTeaHe
crnef MoKocsiBaHe, OTNMYHA asoT
acMMunaumsi, TONEepPaHTHOCT KbM
WHTEH3VMBHA Mawa W YTbNKBaHe
MNN 4YecTn KocubM Uu no-BMCOKa
XpaHUTENHa CTOMHOCT Ha bypaxa
B CpaBHEHME C OCTaHanuTe >XWUTHU
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and are receiving higher dry matter
yields better distributed throughout

the growing season, which
enhances the stability of forage
production (Deak et al., 2007,

Kadziuliene et al., 2011).

The task of the breeder is to create
variety as the basis for sustainable
agro-biocenosis in  which to
minimize  the  conditions  of
competition and maximize terms of
symbiosis (Kilchevskiy, 2005) -
high performance, environmentally
stable high quality production, in
technology, environmentally
friendly and energy saving (less
fertilizers, pesticides).

Perennial ryegrass (Lolium
perenne L.) is used as a source of
forage (grazing, hay, silage) or for
grassing of sports and technical
terrains and laying — out off lawns,
parks and gardens. It is a part of
landscape, protects soil from water
and wind erosion, enriches it with
organic substances, maintains and
improves its fertility.

Perennial ryegrass is preferred by
farmers owing to a number of
advantages: good tillering during
sward establishment, quick
regrowth, excellent nitrogen
assimilation, tolerance to intensive
grazing and trampling or frequent
cuts and higher nutritive value than
the other grasses (Katova, 2005).



Tpesu (Katova, 2005).

NOK XapmoHus e nbpBuAaT
Gbnrapcku CcopT nacuweH pan-
rpac: paHeH, OunnouaeH, BUCOKO
NPOAYKTUBEH, €KOSTOrMYHO CcTabu-
neH (3MMOYCTOMYMB N TONEPAHTEH
Ha cywa), MHOrodyHKUMOHASTHO
3HayeHue, NoaxoAsdllo 3a naiwa,
CEHO W [eKopaTMBHMU Lenu, camo-
CTOSITENIHO UMM B CMecKn ¢ bsana
AeTenuHa 3a dypax, unmn c 4ep-
BEeHa BnacaTtka 3a LeKopaTuBHU U
CMOPTHU TEPEHWU, C BUCOK MPOLIEHT
noyseHo nokputue (Kvtosa, 2011).

NBG e nbpBata Obnrapcka
TeTpansongHa cernekumMoHHa nony-
nauuws, paHHa OO cpefHO paHHa,
ObhroTpanHa, aMmMoyctondmea, To-
nepaHTHa Ha 3acyllaBaHe e yCTou-
YyMBa Ha KOPOHECTa pbXaa, BUCOKO-
NpoayKTUBHa M obnMcTeHa, C Han-
BMCOKa XpaHUTernHa CTOMHOCT, KOs-
TO € B ohmumanHo cCopTonsnuTBaHe
3a TpeTa rogmHa (Katova et al., 2015).

B ycrnosBuata Ha HawaTa
CTpaHa W Han-Bevye B paBHUHHATA
4YacT BUCOKOMNPOOYKTUBHUTE CATU
TPeBOCTOU ce Cb3gasaT NpeguMHO
C yvyacTneTo Ha nouepHata. B no-
ronamarta 4act Ha Amepuka u
EBpona niwouepHata e Han-BaxHa-
Ta (ypaxHa ©6o06oBa KypTypa,
oTrnexaaHa 3a CeHo, Aexuapar,
neneTtu, cunax v nacuwa. Ta e
asoTdukcupalla, oborataea nou-
BaTa C OpraHW4HuM BeLlecTBa, C
Abnboka kopeHoBa cuctema, ocu-
rypsisawa gOCTbMN OO0 XPaHUTESHU
BellecTBa M Boda OT MO-AbIOOKM
NOYBEHU CroeBe, BUCOKOMpPOTEu-
HOB (pypax 3a NPEeXMBHUTE >XXMBOT-
H1n (Veronesi et al.,, 2010). [pu
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IFK Harmoniya is the first

Bulgarian perennial  ryegrass
variety: early diploid, high
productive, ecologically stable

(winter hardy and drought tolerant),
persistent, multifunctional, suitable
for pasture, hay-pasture and
amenity direction of use, in pure
stands or in mixtures with white
clover for forage, or with red
fescue for ornamental and sports
fields, with high percent of density
(Katova, 2011).

NBG is the first Bulgarian
tetraploid breeding population,
early to intermedium, persistent,
winter hardy, drought tolerant and
resistant to crown rust, high
productive and leafy with the
highest nutritive values forage
(Katova et al., 2015).

Under the conditions of our
country and especially in lowland
sawn highly productive swards are
created mainly involving alfalfa. In
the majority of America and
Europe alfalfa is the most
important feed legumies grown for
hay, dehydrate, pellets, silage and
meadow.

It has nitrogen-fixing, enriching the
soil with organic matter, with a

deep root system, providing
access to nutrients and water from
deeper soil layers, high-protein

feed for ruminants (Veronesi et al .,
2010).



N3NUTBaHe Ha NPOAYKTUBHOCTTA Ha
pasfiMyHM COPTOBE €XO0Ba rnasuua
1 nouepHa B cMeceHu Nnocesun 3a 5
roguweH nepuog npu  NONUBHU
YCIOBUSA € YCTaHOBEH MO-BUCOK
nobuB Ha dypax B CyxO BeLLeCT-
BO, B CpPaBHEHME Ha 4YUCT MOCEB
nouepHa cpegHo ot 14,2% po
32,8% (Obbpasa + [QyHaska, 1395
kg da”') u no 266 kg da’ cypos
npotenH — ¢ 23, 1% noBe4e cnps-
MO camocCTodATenHata nwuepHa
(Tomos, 1987).

[MneBeH 6 e eauH OT NbpBUTE
Obnrapckm  copToBe  nouepHa
(Medicago sativa L.) u e ctaHgapTt
3a CcTpaHata no 6uonornyHm wu
CTonaHcku kKadectsa. [Mponsxoxaa
OT MecTHaTa nonynauus [yHaska.
bbp3o n3pacTea npes nponetra u
cnen okocaBaHe. OTnnyaBa ce C
ronsaMa  ObAroTpamHoCT, BWUCOK
aobuB Ha dypax un cemeHa.
YctonumB e Ha ctyg u 6onectu.
Copt lNneBeH 6 e nogxogsuw, 3a
Cb3aBaHe Ha CMeCeHU TPEBOCTOM
C MHOrOroguLlHN XUTHW TPEBU B
T.4 exoBa masuua (Obbpasa) un
6esocunecrta oBcura (Huka)
(AumunTtposa, 2005).

[apa e HOB copT nouepHa
(Medicago sativa L.), xkouto e cC
YH/BEpCaneH xapakTep Ha M3non-
3BaHe. Kato peayntaT OT LeneHa-
coyeH oTbop npu ycrnoBusa Ha
yectn KocuTtbm (npubupaHe BLB
dasa Havano Ha OyToHW3auus)
TOM € NoaxoAsiLy 3a NPOM3BOACTBO
Ha MNPOTEMHOBU KOHUEHTpaATU U

CeHHO O6pawHo. OTnuMuuTenHu
XapakTepuUCTUKM Ha copTa ca
AbNroTpamHocT, O6bp3 Temn Ha
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In testing the productivity of
different varieties of cocksfoot and
lucerne crops in mixtures for 5 year
period under irrigation is
established — higher yield of forage
dry matter compared to pure stand
alfalfa average of 14.2% to 32.8%
(Dubrava + Dunavka, 1395 kg da-
1) and 266 kg da-1 crude protein —
23, 1% more than in the pure stand
alfalfa (Tomov, 1987).

Pleven 6 is one of the first
Bulgarian  varieties of alfalfa
(Medicago sativa L.) is a standard
for the country of cultivation and
use. It comes from the local
population Dunavka. Quickly grew
in spring and after mowing. It is
characterized by durability, high
yield fodder and seeds. It is
resistant to cold and disease.
Pleven 6 variety is suitable for joint
grass cover with perennial grasses
including cocksfoot (Dubrava) and
smooth bromegrass (Nika)
(Dimitrova, 2005).

Dara is a new variety of
alfalfa (Medicago sativa L.), which
is a universal use. As a result of a
focused selection in terms of
frequent mowing (harvest phase
beginning of budding) it is suitable
for the production of protein
concentrates and hay flour.

Distinguishing characteristics  of
the variety are durability, fast
regrowing up in early spring,



OoTpacTBaHe paHO Ha nponerT,
Bb3CTaHOBSAABaHe cnej  Kocutoa,
WHTEH3MBEH €eCEHEH pacTex Mu
YCTOMYMBOCT Ha doysapuym. [lpun
He NOSNIMBHW YCNnoBus n npubupaHe
Ha TpPeBOCTOA BbB (pasa Havano
Ha Ub(dpTex oT copTa ce
nonyyasat no 5 nopgpactra, C
roguweH fobve Ha 3eneHa maca
no 10 ToHa Ha gekap u Jobus Ha
CyxO BellecTBO Hag 2 TOHa.
Moaxogsaw, e 3a  CEeHOKOCHO,
MacULLHO M CMEeCeHO OoTrnexgaHe
(Kertikova, 2008)

Mpn npoy4BaHe Ha ntouepHa,
MYCTUHEH XWUTHSIK, eXXoBa rnasuua,
TPBCTMKOBMAHA Bracartka, 6e3ocu-
necrta oscura, nouepHarta 3a qy-
pax, oTrnexaaHa B CMeceHu noce-
BM C MHOFOrOOULLHW XWUTHU TPeBU
MMa no-BUCOKA MneBenionoTucka-
lwa cnocobHOCT, B CpaBHEHME CbC
CaMOCTOATESNTHOTO W OTrnexaaHe,
npy  TPUKPATHO MNO-Manbk ©Bpon
TpeTupaHua ¢ xepbuumnan. Cmece-
HUTEe NOocCeBW Ha nwuepHata C
n3nuTaHuTe BMAOOBE ca C aobpa
B3aMMOMOHOCMMOCT U C NO-BMCOKa
npoaykTMBHocT oT 22 po 35 %
cnpAMO KOHTpOJ1laTa Ha CaMOCTOA-
TenHusa noces (dumntposa, 2005).

Ako BugoBseTe ce gonbrear
B3aMMHO B M3MON3BaHETO Ha pe-
cypcuTe, ToraBa OOWHOCTTa KaTto
LUANo MOXe [a MU3norssa pecypcu-
Te no-eqPeKTMBHO W MoraT ga ce
noBuwaT HMBaTa Ha NPOOYKTUB-
HocTTa. CTpec TONMepaHTHUAT BUg
6u TpaAGBano pga KOMMNeHcupa
sarybute Ha pgpyrus  Bu4  npu
cMmyLleHna (cTpec — cywa) 1 ga
NOMOrHe 3a cTabunuaupaHe Ha
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recovery after mowing, intensive
autumn growth and resistance to
Fusarium.

In no irrigation and harvesting
sward at phase beginning of
flowering from that variety are
obtained to 5 growths, with an
annual output of green mass to 10
tons per decare and production of
dry matter more than 2 tons. It is
suitable for haying, grazing and
mixed farming (Kertikova, 2008).

In a study of alfalfa, standard
wheatgrass, cocksfoot, tall fescue,
smooth bromegrass, alfalfa for
forage grown in mixtures with
perennial grasses has a higher
weed suppressive ability,
compared with pure stand growing
at three times fewer treatments
with herbicides.

Mixed crops of alfalfa with tested
species have good compatibility
and higher — productivity from 22
to 35% relative to the control of
pure alfalfa sward (Dimitrova,
2005).

If the species complement
each other in the use of resources,
then the community as a whole
can use resources more efficiently
and can increase levels of
productivity. Stress tolerant
species should compensate for the
loss of other species in disorders
(stress — drought) and help to
stabilize the biomass over time



6buomacata BbB BpemeTo (Tracy
and Sanderson, 2004).

YcTtaHoBeHO e, 4e OBoTaHu-
YECKUAT CbCTaB B ABOVHU CMECKM
Ha nouepHa M NaculleH paurpac
ce BNuse no-cunHo ot centbeHarta
HOpMa Ha nacuwHusa paurpac,
OTKONKOTO Ta3n Ha nwouepHaTa —
Han-BMCOK OOBUB cyxa maca npu
15 kg ha™ nouepHa v 17 kg ha™' na-
cuweH pawnrpac (Jung et al., 1990).

Mpn npoyyBaHe Ha AObMAro-
TparHOCTTa U CbBMECTUMOCTTa Ha
OBOVHM CMECKM Ha XWUTHM C
nouepHa 3a MNO4YBEHO MOKpUTUe
n3paseHo kato % OT 3anoXeHuTe B
HayanoTo TpPeBOCTOW Mpu pamnpac
e or 21 oo 81% wm 3aBucu oOT
copta 1 nnovgHoto Hueo (Well,
1987). Npu npoyyBaHe Ha AnHaMu-
KaTa Ha pasBuTME Ha CMeceH
TPEBOCTOW OT NacuwieH paunrpac u
nouepHa B CAWl (Jung and
Shaffer, 1993) wnsnonsBaH ceHo-
KOCHO € yCTaHOBEHO, 4e obwumaT
AobuB Cyxo BeLLEeCTBO M CMunae-
MOCTTa Ha (pypaxa e Han-BMCOK 3a
TeTpannonaeH naculleH pam-rpac
B CpaBHEHWE C  UTarMaHCKu
panrpac unm TUMOTeNnKa, ycTosiBa
nobpe 3a 4 roguHU U Moxe Ada ce
npenopbyBa KaTo KynTypa 3a CbB-
MECTHO OTrnexaaHe C nouepHa.

Mpu otrnexgaHe Ha nacu-
leH paurpac m nwouepHa 3a 4
roaguHn B CMecKa: ce mnonydasar
5-6 oTKoca, nbpBa roguMHa 3a
ceHo— 14, 159 t ha™ , cpegHo 3a 4
rogHm — 12,058 t ha' , n wHait-
kadyecTBeH pypax — CI1 — 20-21%,
KOB - 22-23, HOB 31-34%
(MacAdam, 2002).

91

(Tracy and Sanderson, 2004).

It was found that the
botanical composition in double
mixes, alfalfa and perennial
ryegrass is influenced stronger

than sowing rate of perennial
ryegrass than that of alfalfa - the
highest yield dry weight at 15 kg
ha-1 alfalfa and 17 kg ha-1
ryegrass (Jung et al., 1990).

In a study of durability and
compatibility of double mixes,
grasses with alfalfa for soil
coverage expressed as% of
establishing early swards in
ryegrass is 21 to 81 percent,
depending on the variety and
ploidy level (Well, 1987).

In a study of the dynamics of
mixed grass stands of ryegrass
and alfalfa in the USA (Jung and
Shaffer, 1993) used hay found that
the total yield of dry matter and
digestibility of forage is the highest
for tetraploid ryegrass compared
with Italian ryegrass or Timothy
resisted well for four years and can
be recommended as a crop for
joint cultivation of alfalfa.

While growing ryegrass and
alfalfa for four years in a mixture,
are obtained 5-6 growths first year
for hay — 14 159 t ha™ on average
for four years — 12,058 t ha-1 and
the best quality feed — CP — 20-
21% ADF — 22-23, NDF — 31-34%
(MacAdam, 2002).



MacuwHuat pauvrpac  kato
MOHOKYNTypa unM B CMecka C
nouepHa, otrnexgaHn B HOxHa
ABCTpanusa 3acaTu npes HoemBpwu
N pekonTupaHu npes3 mapT (rnpu
YCNOBWUSA Ha KpaTka n cyxa nponet
M ABArO ropeLLo 1 cyxo NATo) uma
Han-rorisiMa rbCToTa Ha NoHUKBaHe
8 cegmuumn cnep ceutba, a no
OTHOLIEHWE Ha KayeCTBOTO Ha
dypaxa Mma Han-BUCOKO CbObp-
*aHune Ha CIl - 19,8% wn Ha BP3 —
21,9% (Reaside et al., 2010). MNMpwn
CMeCeHO oTrnexaaHe Ha naculleH
panrpac u niouepHa u exosa rna-
Buua n nouepHa B CALL ¢ mexay-
kocutbeHn nepuoam 36 AOHW, ro-
AnwHua nobus 3a ABe nocnenosa-
TeNnHW roAMHW He ce pasnuyasa
AOKasaHO 3a pasfnuYyHUTE CMECKMU.
CpegHoTto cbabpxaHue Ha CI1 e
3a nwouepHa 22%, 3a naculleH
paurpac 20% wn 3a exoBa
rmasvua — 16% wunu dypaxsT OT
CMecKaTa Ha nouepHa C naculleH
pauvrpac npegocrtass 473 kg ha™
noseye npPoOTEUH, OTKONKOTO B
cMmeckaTa ¢ exoBsa rnasuua. Cpegn-
HaTa CTOMHOCT 3a in vitro Cm.CB e
77% 3a nacuvweH paurpac, 73% 3a
nouepHa n 70% 3a exoBa rnasu-
ua. MNpegnoynMTaHuATa Ha >XUBOT-
HUTEe Mpu nawa ca B cregHaTa
nocnefoBaTeNHOCT: NacuLLeH pamn-
rpac, rnwouepHa, exoBa rnasuua.
CbcTaBbT Ha ocTaTbuuTe creg
nanacsaHe e 28% pavrpac 1 62 %
nouepHa, cnpamo 74% exosa rna-
BuUa n 24% nwouepHa. CpegHo-
OHEBHUAT MpupacT XUBO Terna Ha
KpaBn e ¢ 21% no-Bucok npu
N3XpaHBaHe CbC CMecKaTa nacuLleH
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Perennial ryegrass monoculture
or in a mixture with alfalfa grown in
South  Australia  planted in
November and harvested in March
(in terms of short and long dry
spring and hot, dry summers) has
the greatest density of germination
eight weeks after sowing, and the
quality of the feed has the highest
content of CP — 19.8% and WSC —
21,9% (Reaside et al., 2010).

In mixed -cultivation of perennial
ryegrass and alfalfa and cocksfoot
and alfalfa in the USA with
between harvesting periods of 36
days, the annual yield for two
consecutive years did not differ
significantly for different mixtures.

The average content of CP for
alfalfa 22%, for ryegrass - 20% and
cocksfoot - 16% or feed from the
mixture of alfalfa with ryegrass
provides 473 kg ha-1 more protein
than in the compound with
cocksfoot.

The average value for in vitro DMD
is 77% for ryegrass, 73% of alfalfa
and 70% for cocksfoot. The
preferences of animals grazing in
the following sequence: perennial
ryegrass, alfalfa, cocksfoot.

The composition of the residue
after grazing 28% grass and 62%
alfalfa, compared to 74% cocksfoot
and 24% alfalfa. The average live
weight gain of cows is 21% higher
in feeding the mixture with
ryegrass - alfalfa compared with



panrpac - niouepHa B CpaBHEHWE C
exoBa rnasuua+niouepHa (Jung et
al., 1981).

Mpn nogxoaswn ycrosusi B
NaTtBns pobuBbT Ha bypax cyxo
BELLECTBO OT CMeCKa Ha nacuLleH
paiirpac u niouepHa e 8-9 t ha™', a
3a abnbr nepuog o 10 rognHu —
cpeaHo 6,5 t ha™', T.e Bucokonpo-
OYKTMBHA M AbhroTpanHa cMecka
(Kadziuliene et al., 2011).

Y Hac HsAMa [faHHM @ 3a
CMeCeHO oTrnexgaHe Ha nacuileH
pavrpac u niouepHa, a uma peruc-
TpUpaHM HOBU COPTOBE W OT ABETe
KynTypu, KOeTo HU MOTuBMpa 3a
npoBexaaHe Ha NPoyYBaHEeTo.

Llenta e pa ce npoy4yn
NPOAYKTUBHMA  MOTEeHuMan  Ha
NbpBUS GbNrapcku CopT nacuLleH
panrpac XapMOHUS W MbPBUAT
TeTpannouaeH KaHauvpgaTt — copT,
oTrnexgaHn CamoCTOSITENTHO U B
CMeCeHM MOCEBM C nioLepHa —
Han-pasnpocTpaHeHnTe  CcopToBe
Ha OK — lNneBeH 6 n Japa.

MATEPUAIT U METOOU

ArpoTtexHuka Ha onuTta: Onu-
TbT € 3anoXeH npes nponetra Ha
2012 r. B NPK-TneBeH BbpXy u3-
Ny>XeH 4YepHO3eM MpuU HEMNOJSIMBHM
ycrnosus. MNpencentbeHo e BHeCeH
20 kg da™ P,Osn N — 5 kg da™’, a
npes cnefBawinTe roanHN CbLLOTO
KONMMYeCcTBO aMOHMeBa cenuTpa
paHO npe3 nponetra npu nbpBa
Bb3MOXHOCT.

Cxema: bnokoB meton B 3
NOBTOPEHUSA, roflieMruHa Ha onNuTHa-
Ta napuenka — 5m’- 24 napuen-
kn. BapuaHTute Ha onuta ca: 1.
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cocksfoot + alfalfa (Jung et al.,
1981).

Under the right conditions in
Latvia yield of forage dry matter of
mixture of ryegrass and alfalfa is 8-
9t ha-1, and for a long period of 10
years - an average of 6,5 t ha-1,
which is highly productive and
durable mixture (Kadziuliene et al.,
2011).

In our country there is no
evidence for mixed cultivation of
perennial ryegrass and alfalfa and
has registered new varieties of
both crops, which motivates us to
conduct the study.

The aim of the
study/investigation is to explore the
productive potential of the first
Bulgarian variety ryegrass
Harmoniya and the first candidate
tetraploid variety NBG grown alone
and in mixed crops of alfalfa — the
most popular varieties of IFC —
Pleven 6 and Dara.

MATERIAL AND METHODS

The experiment is
established in the spring of 2012 in
IFC-Pleven on black soil, without
irrigation.  Before  sowing is
imported 20 kg da™' P205 and N —
5 kg da™’ and in coming years the
same amount of ammonium nitrate
in early spring as soon as possible.

Scheme: Block method in
three replications, size of the
experimental plots — 5m? — 24
plots. Variants of the experiment



MacuweH paunrpac copt UNOK —
XapMoHus aunnowva; 2.
MacuweH paunrpac cenekumoHHa
TeTpannoungHa nonynauma — NBG;
3. JliouepHa copT [lneBeH 6; 4.
JliouepHa copt Hapa; 5. lNacuwweH
panrpac XapmoHus + nouepHa
MneseH 6 (50:50); 6. MacuweH
pavrpac NBG + nwuepHa [apa
(50:50); 7. MacuweH panrpac NBG
+ mouepHa lneseH 6 (50:50); 8.
MacuweH panrpac XapmoHua +
nouepHa Oapa (50:50); ot 1 go 4—

eHOBW0BMH, CaMOCTOSATENHU
nocesn, a oT 5 no 8 — cmeceHn —
OBYKOMMOHeHTHN. Ceuntbata e

n3BbpLieHa Ha 26.03.2012, pbyHO
Ha Abnbo4YnHa 1 cm cbc cnegHuTe
centbeHn Hopmu: nouepHa — 3 kg
da™ npu camoctosiTeneH noces u
15 kg da' npu cmeceHo
oTrnexaaHe; nacuvlleH pawnrpac —
3 kg da’' npu camocTositeneH
noces n 1,5 kg da‘1an| CMeCceHo
oTrnexaaHe 3a OMNNouAeH CopT U
4 kg da’ npu camocTosTeneH
noceB u 2 kg da'npu cmeceHo
oTrnexaaHe 3a TeTpannougHaTta
cenekuMoHHa nonynawums.

OnuTbT e pekonTupaH 3a gy-
paX B HayanoTo Ha m3KnacsaBaHe
Ha XUTHUS KOMMOHEHT Mpu MbpBU
noapacT U B HA4anoTo Ha UubdTex
Ha nouepHaTa npu cnegsawmre
nogpactu. lNpes 2012 r. ca nony-
YyeHM 3 OTKOCa 3a nwouepHa 1 2 3a
nacuwieH pamrpac, Kkato nbpBu
nogpact e nokoceH Ha 13.06.2012
r, a BTOpM W TpeTM nogpacTu
cboTBEeTHO Ha 11.07.2012 r. n Ha
01.10.2012 r. MNpe3 2013 r.onuTbT
€ pekontMpaH 3a dypax — 5
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are 8: 1. Perennial ryegrass variety
IFC — Harmoniya - diploid; 2.
tetraploid perennial ryegrass
breeding population — NBG; 3.
Alfalfa variety Pleven 6; 4. Alfalfa
variety Dara; 5. Harmoniya
ryegrass + alfalfa Pleven 6 (50:50);
6. ryegrass NBG + alfalfa Dara
(50:50); 7. ryegrass NBG + alfalfa
Pleven 6 (50:50); 8. Harmony
ryegrass + alfalfa Dara (50:50); 1
to 4 — single species, individual
crops, and from 5 to 8 — mixed —
bi.

Sowing was carried out on
26.03.2012, by hand to a depth of
1 cm sowing the following rates:
lucerne — 3 kg da” in separate
sowing and 1.5 kg da™ for mixed
farming; ryegrass — 3 kg da” in
separate sowing and 1.5 kg da™
for mixed cultivation of diploid
variety and 4 kg da-1 in separate
sowing and 2 kg da™ For mixed
cultivation of tetraploid breeding
population.

The experiment is harvested
for forage at the beginning of ear
formation of the grass component
in the first growth and early bloom
alfalfa in next growths. In 2012
they received 3 cuts of alfalfa and
2 of ryegrass as the first growth
was harvested on 13.06.20129.,
and second and third respectively
growth  on 11.07.2012 and
01.10.2012 In 2013 experiment is
harvested for forage — 5 swath of
alfalfa and four for ryegrass as the



OTKOCa 3a nouepHaTta 1 4 3a nacu-
LLleH panrpac, Kato MbpBu nogpact
e npubpaH Ha 09.05.2013r., a BTO-
pu, TpeTn, 4YeTBbPTU N NeTn noa-
pacTn cboTBeTHO Ha 17.06.2013 r.,
19.07.2013 r., 23.08.2013 r. n Ha
14.10.2013 r. Npe3 2014 r. onUTBLT
€ pekontupaH 3a dypax — 5
OTKOCa 3a nwuepHaTa U 5 3a na-
CULLEH paurpac, kaTo nbpBU Noa-
pacT e npubpaH Ha 08.05.2014r., a
BTOPU, TPeTW, YeTBBbPTU WU MEeTU

nogpacTu CbOTBETHO Ha
11.06.2014 r.,, 15.07.2014 r.,
13.08.2014 r. n Ha 13.10.2014 .
Mpn  nacuweH  paurpac ca

pekonTupaHm obwo 11 nogpacTa,
a npu nouepHa n cmeckn no 13
nogpacTa.

MokasaTenu: obuMB cBexa U
cyxa maca (kg ha™), no nogpactu,
roanHn n obuwo 3a nepuoga, OAn
% no roguMHn n 3a nepuoaa;
CpeAaHn, MUHUMarnHW, MakCcuMarnHu
CTOMHOCTW, CTaHOAPTHWU OTKIOHEe-
HUS 1 KoedPULNEHTN Ha BapupaHe.

PE3YNTATU U OBCBXOAHE

B Tabnuua 1 ca npeacrase-

HW pe3ynTaTuTe 3a OOMB cBexXa U
cyxa Maca OT Tpu nogpacrta wu
obwo 3a 2012 rogmHa. [lbpsu
OTKOC € C HaW-BMCOK [obuB 3a
BCUYKM BapuaHTn. CopT XapMoHus
npy CaMOCTOSATENeH MNOCeEB ce
OoTNM4yaBa C No-BMCOK A0OUB cyxa
maca (3123,4 kg ha') or TeTpa-
nnovgHna NBG npe3 nbpBata
rooMHa Ha cb3faBaHe Ha TpeBo-
ctos. Mo oTHoOLeHMe Ha copToBe-
Te TnuepHa HAMa [doKasaHu
pasnukn 3a [obuB cyxa maca 3a
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first growth is harvested on
09.05.2013g., and the second,
third, fourth and fifth respectively
cut of 17.06.2013, the 07/19/2013,
the 23/08/2013, and on 14/10/2013
In 2014 vyear experiment is
harvested for forage — 5 swath of
alfalfa and 5 for ryegrass as the

first growth is harvested on
08.05.2014g., and the second,
third, fourth and growth fifth
respectively on 06.11.2014,

15.07.2014 laying on 13.08.2014
and 13.10.2014.

In ryegrass were harvested a total
of 11 regrowths, while alfalfa and
mixtures in 13 regrowths.
Indicators: forage yield fresh
and dry mass (kg ha ') of growths
and years and a total of three
years; Share,% yield dry mass per

year for the period, average,
minimum, maximum, standard
deviation and coefficient of
variation.

RESULTS AND DISCUSSION

Table 1 presents the results
for production of fresh and dry
mass of regrowths and three total
for 2012. First swath has the - high
yield for all variants. Variety
Harmoniya in pure stand features a
higher yield dry mass (3123.4 kg
ha ') of tetraploid NBG during the
first year of the creation of the
grass composition.

In terms of varieties of alfalfa no
proven differences mining dryness
2012 average yield was 7132.8



2012 r. CpegHusaT gobus e 7132,8
n 69958 kg ha' 3a MneseH 6 u
Hapa, cvotBeTHO. [lpn cemeceHo
OTrNexaaHe Ha naculleH pawrpac
n nouepHa obwo 3a roguHaTta ce
nony4yaesa Mno-BMCOK A06WB, OTKOM-
KOTO NpW CaMOCTOATENHO OTrnex-
AaHe Ha nacuvueH pavrpac u no-
HUCBK AO0OUB, OTKONKOTO Ha caMo-
cToATeNnHa nwuepHa, KaTto Hau-
BMCOK NpU cMeckuTe e oOMBBbT OT
XapmoHusa wn [apa, cnegsaH oOT
NBG u dapa.

and 6995.8 kg ha ' to 6 Pleven
and Dara, respectively.

In mixed growing ryegrass and
alfalfa total for the year was
obtained in - higher yield than self-
cultivation of perennial ryegrass
and a lower yield than self alfalfa,
the highest in the blend is the
extraction of Harmony and Dara
followed by NBG and Dara.

Ta6nuua 1. [lobmB cBexa M cyxa maca no noapacTtv u o6wo 3a roguHarta (2012),
kg ha '1np|4 CaMOCTOATENIHO U CMECEHO OoTrnexaaHe Ha nacuilleH paunrpac wm

nouepHa

Table 1. Fresh and dry matter yield by cuts and total for the year (2012), kg ha "

1

in pure and mixed stand with perennial ryegrass and alfalfa

| otkoc / | cut Il otkoc / 1l cut 11l otkoc / I cut O6uo / Total
BapuaHTu / Variants cBexa cyxa CcBeXa Cyxa cBexa  cyxa cBexa cyxa Padr
maca maca maca maca maca maca maca Mmaca Rank
fresh dry fresh dry fresh dry fresh dry
matter matter matter matter matter matter  matter matter
1. Xapmonus / Harmoniya 6631.3 1521.6 0 0 3626.0 1601.8 10257.3 3123.4 7
2.NBG 49991 1175.2 0 0 3442.0 13705 84411 25457 8
3. MneseH 6/ Pleven 6 14167.3 3466.1 6386.0 1804.5 5117.3 1862.3 25670.7 7132.8 1
4. Napa / Dara 13902.0 3386.5 6338.7 1791.0 5056.0 1818.3 25296.7 6995.8 2
5. XapmoHus + [NneeeH 6
Harmoniya+Pleven6 12148.7 2740.9 5793.3 16255 4964.7 1771.4 22906.7 6137.7 6
6. NBG + lapa/ NBG+Dara 12908.0 2777.9 6256.7 17352 4966.0 1801.1 24130.7 6314.2 4
7. NBG + NneBeH 6
NBG+Pleven6 12616.0 25584 6026.7 1687.0 5746.7 20519 24389.3 6297.3 5
8. XapmoHusa + [apa
Harmoniya+Dara 11676.0 2716.3 6136.7 1758.9 5043.3 1847.1 22856.0 6322.3 3
Average 11131.1 25429 4617.3 1300.3 47453 1765.5 20493.6 5608.7
Min 49991 1175.2  0.00 0.00 3442.0 1370.5 8441.1 25457
Max 14167.3 3466.1 6386.0 1804.5 5746.7 2051.9 25670.7 7132.8
STDEV 341.09 81.08 28560 8046 79.05 20.18 696.65 175.53
CV.% 30.64 3189 6185 6188 16.66 1143 33.99 31.30
B Tabnuua 2 e npeacraBeHo Table 2 shows the

pasnpegeneHneTo Ha gobus cyxa
Maca no otkocu 3a 2012r. MbpBuU
oTkoc 3aema oT 40,63 % (3a
cmecka NBG + [neBeH 6) po
48,72% 3a XapMOHMA CaMOCTOS-

distribution yield dry mass batters
for 2012. First swath occupied by
40.63 (a blend NBG + 6 Pleven) to
48.72% for Harmoniya
independent sowing. In a second
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TeneH noces. [1pn BTOpU OTKOC —
HAMa oT4yeTeH [oOMB 3a [ABaTta
BapmaHTa nacuviieH pawurpac. N B
CMeceHuUTe BapuaHTU € pPeKonTu-
paH 0obuB camo OT ntouepHa npes
toNKn, BCNeacTeue Ha npoabimKu-
TeNnHo 3acyllaBaHe W BUCOKU
neTHW Temnepatypu Hag 35-40 °C.
MacuwHuaTt paunrpac e B reTeH
nokon. TpeTu OTKOC e BTOpU 3a
panrpaca un e 51 o 54% ot roguw-
HMs My gobus. lNpu nouepHata —

BTOpM OTKOC 3aema 25,30 po
27,82%, a Tpetn — 2599 po
32,58%.

cut — no reporting yield for both
versions ryegrass. And in mixed
variants is harvested a yield of
only alfalfa in July due to
prolonged drought and high
summer temperatures over 35-40
°C ryegrass is a summer rest.
Third swath is second to grass and
is 51 to 54 percent of its annual
yield.

Alfalfa — S econd swath occupies
25.30 to 27.82 percent, and the
third — 25.99 to 32.58 percent.

Tabnuua 2. PasnpeneneHne Ha go6uB cyxa mMaca — psnoBo yvactue, % no
nogpacti 3a 2012 r. npu caMOCTOATENIHO U CMECEHO OTrnexaaHe Ha nacuuieH

paurpac u niouepHa

Table 2. Dry mater yield distribution, participation % by cuts for 2012 in pure and
mixed stands with perennial ryegrass and alfalfa

Cyxa maca / Dry mass

BapwvaHTu / Variants

. XapmoHus / Harmoniya

NBG

. MneseH 6 / Pleven 6

. Oapa / Dara

. XapmoHus + MNneseH 6 / Harmoniya+Pleven 6
.NBG + dapa / NBG+Dara

. NBG + NneBeH 6 / NBG+Pleven 6

| otkoc /I cut Il otkoc /Il cut Il otkoc / 11l cut O6Lwo, %

participation, % participation, % participation, % In total,%
48.72 0 51.28 100
46.16 0 53.84 100
48.59 25.30 26.11 100
48.41 25.60 25.99 100
44.66 26.48 28.86 100
43.99 27.48 28.51 100
40.63 26.79 32.58 100
42.96 27.82 28.75 100

©® N oA WN =

. XapmoHus + Oapa / Harmoniya+Dara

B Tabnuum 3 n 4 ca npeg-
CTaBeHu pe3yntatute 3a [obus
cBexa M Ccyxa Maca OT net
nogpacrta n obwo 3a 2013 roguHa.
[MbpBK OTKOC € C Han-BUCOK o6uB
3a BCuMYKM BapuaHTu. CopT Xap-
MOHMSI MPU CaMOCTOSITENEH NMOCEB
ce oTnuyaBa C Han-BMCOK [06uB
cyxa Maca OT BCUYKM OCTaHanu
BapMaHTM B NbpBM nogpact
(8462,0 kg ha™), a ot Tetpanrio-
ngHus NBG ca nonyyenu 6773,0

Tables 3 and 4 present the
results for extraction fresh and dry
mass of growths and five total for
2013. First swath has the - high
yield for all variants. Variety
Harmoniya in separate sowing
features the highest yield dry mass
than any other option in the first
growth (8462.0 kg ha ), and a
tetraploid NBG received 6773.0 kg
ha .
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kg ha. B crneasawwmTte nogpact
BTOPU, TPETU U YETBBLPTU — TEeTpa-
NIonagHUsS nacuweH panrapc e no-
BMCOKO [0OMBEeH OT XapMoHuS.
O6wo 3a roguHata 3a XapMoHus
e nonydyeH 10960 kg ha', a 3a
NBG — 10070 kg ha™. Mo oTHoLue-
HWe Ha CopTOBETE foLepHa HAMa
AoKasaHu pasnuku 3a gobus cyxa
maca 3a 2013 r. CpegHusaTt gobus
e 20380 kg ha™ 1 20490 kg ha™' 3a
lMneseH 6 1 [lapa, cboTBETHO. [Npn
CeMeceHO OTrnexaaHe Ha nacuLleH
panrpac u nouepHa obuwo 3a rogu-
HaTa ce nony4yasa Mo-BUCOK J0OMB,
OTKOSIKOTO  MpPU  CaMOCTOSITENHO
oTrnexaaHe Ha nacuLleH pawrpac u
MO-HUCbK [J0OMB, OTKOMKOTO Ha
camocToATeNnHa niwouepHa, KaTo
Han-B1COK NPU CMECKUTe € AOOUBBLT
ot NBG u lneBeH 6, cnegBaH oOT
XapmoHusa u Japa. Pesyntatute ca
€0HOMNOCOYHM C MUHANOrOAMLLHUTE.

In the next growth second, third
and fourth — tetraploid grazing
ryegrass is higher yield of
Harmony. Total for the year for
Harmony obtained 10960 kg ha ',
and for NBG — 10070 kg ha .

In terms of varieties of alfalfa no
proven differences mining dryness
2013 average yield was 20380 kg
ha ' and 20490 kg ha ™' to 6
Pleven and Dara, respectively. In
mixed cultivation of perennial
ryegrass and alfalfa total for the
year was obtained in higher yield
than self-cultivation of perennial
ryegrass and a lower yield than
self alfalfa, the highest in the blend
is the extraction of NBG and
Pleven 6 followed by Harmony and
Dara. The results are
unidirectional with last year.

Ta6nuua 3. lobMB cBexa mMaca no nogpacTtu v o6uo 3a roguHara (2013), kg ha”
Npy“ CaMOCTOATESNTHO U CMECeHO OTreXAaHe Ha NacuLLeH paurpac u nouepHa
Table 3. Fresh matter yield by cuts and total for the year (2013), kg ha Tin pure
and mixed stand with perennial ryegrass and alfalfa

BapuaHTtu/ Variants

[o6ue cBexa maca, kg ha '/ Fresh matter yield, kg ha

1

| otkoc |l oTkoc Il oTkoc IV oTkocV oTkoc O6wo Panr

lcut  llcut Illcut IVcut Vcut Total Rank

1. XapmoHnusa / Harmoniya 33960 4755 2681 0.0 1675 43071 8
2.NBG 35031 7578 3391 0.0 2617 48618 7
3. MneBeH 6 / Pleven 6 32287 22093 23842 5997 2639 86858 3
4. Oapa / Dara 32785 22437 22346 6637 2627 86832 4
5. XapmoHus + NneBeH 6 / Harmoniya+Pleven 6 31417 22135 22374 5883 1998 83807 6
6. NBG + lapa / NBG+Dara 32080 21111 22785 6235 1903 84113 5
7. NBG + NneseH 6 / NBG+Pleven 6 34419 23379 25757 7941 3041 94538 1
8. XapmoHusi + [lapa / Harmoniya+Dara 34197 22900 23721 7161 3664 91643 2

Average 33272.018298.518362.3 4981.8 2520.6 77435.1

Min 31416.7 4755.3 2680.7 0.00 1675.343071.3

Max 35031.323379.325757.3 7940.7 3664.0 94538.0

STDEV 129.90 755.44 952.44 314.63 65.28 1988.53

CV,% 3.90 4128 51.87 63.16 2590 25.68
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Ta6bnuua 4. [JobuB cyxa mMaca no nogpactu u obuwo 3a roguHarta (2013),
kg ha '1npu CaMOCTOSATESZIHO U CMEeCEeHO OTINeXAaHe Ha MaculieH pamnrpac u
nouepHa

Table 4. Dry matter yield by cuts and total for the year (2013), kg ha "
mixed stand with perennial ryegrass and alfalfa

[lo6vB cyxa maca, kg ha ™' / Dry matter yield, kg ha ~

' in pure and

1

| oTKOC Il oTkOC 11l oTKOC IV otkoc  V otkoc O6wwo PaHr
BapuaHTtu/ Variants | cut Il cut Il cut IV cut V cut Total Rank
1. XapmoHnus / Harmoniya 8462 1250 691 0,0 555 10958 7
2. NBG 6773 1712 752 0,0 834 10071 8
3. Mne.eH 6 / Pleven 6 7070 5581 4864 2165 702 20382 4
4. Napa / Dara 7147 5572 4648 2363 760 20490 3
5. XapmoHus + [neBeH 6
Harmoniya+Pleven 6 6998 5562 4637 2187 572 19956 6
6. NBG + [lapa / NBG+Dara 7032 5345 4723 2401 547 20048 5
7.NBG + NneBeH 6 / NBG+Pleven 6 7439 5875 5353 2806 839 22313 1
8. XapmoHus + Japa
Harmoniya+Dara 7285 5617 4844 2467 1059 21271 2
Average 7275.8 4564.2 3814.2 1798.6 733.4 18186.2
Min 6772.6 1250.0 691.2 0.00 546.5 10070.8
Max 8461.9 5875.4 5353.5 2805.8 1059.0 22313.1
STDEV 51.85 191.24 192.22 112.74 17.80 480.15
CV,% 7.13 41.90 50.40 62.68 24.27 26.40
B Tabnuua 5 e npeacraBeHo Table 5 shows the

pasnpegeneHneTo Ha aobus cyxa
mMaca no otkocu 3a 2013r. MbpBKU
OTKOC 3aema oT 67,25 oo 77,22%
NPy CaMOCTOATENHOTO OTrnexaa-
He Ha nacuLleH panrpac, CbOTBeT-
HO 3a NBG n XapmoHua. 3a BTO-
py OTKOC NpW panrapc ce nagat oT
10 po 11,41%, 3a Tpetn ot 6,31
no 7,48%. YetBbpTM OTKOC 3a
nouepHara e ,Hynes” 3a nacuweH
panrpac. Hama dopmupaH noa-
pacT, Tb KaToO pacTeHusiTa ca B
neteH nokon. [leTm OTKOC Ha
nouepHata cbBnaga no garta c
4YeTBBLPTU Ha NacCULLHMA panrpac m
AenbT My € CbOTBETHO 5 [o
8,25%. CpaBHUTENHO MNO-paBHO-
MEpPHO e pasrnpeferieHMeTo Ha Ao-
6uB cyxa Maca 3a TeTpannongHus
nacuvuieH paurpac. Npu BapuaHTu-

distribution yield dry mass batters
for 2013. First swath borrows from
67.25 to 77.22 percent for single-
growing perennial ryegrass,
respectively NBG and Harmony.
For the second swath in ryegrass
accounts from 10 to 11.41%, third
from 6.31 to 7.48%. Fourth swath
of alfalfa is "zero" for ryegrass. No
regrowth formed as plants in
summer rest.

Fifth swath of alfalfa date
coincides with the fourth of
ryegrass and share respectively 5
to 8.25 percent. Relatively uniform
distribution  yield is dryness
tetraploid perennial ryegrass.

In the options self-cultivation of
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Te CaMOCTOSTENHO OTIMeXaaHe Ha
nouepHata M CMeceHo OenbT Ha
NMbpBM OTKOC OT o0bwmna [obus
cyxo BelecTtBo € oT 33 o 35%. B
CMECEHUTE BapuaHTU € PeKonTUu-
paH gobuB caMo OT nouepHa, Tbi
KaTo npe3 BTOpaTta roguHa uma
camo ,cnegn”’ OT XUTEH KOMMOo-
HeHT. [lpn nwouepHata — BTOpU
OoTKoc 3aema 26,33 po 27,38%,
Tpetm — 22,68 po 23,99%,
yeTBbPTU OTKOC 10,62 oo 12,58%
nnetn 2,73 no 4,98%

alfalfa and mixed proportion of first
swath of the total dry matter yield
is 33 to 35%.

In mixed variants is harvested
alfalfa yield only since the second
year only “"traces" of grass
component. Alfalfa — Second
swath occupies 26.33 to 27.38%,
third — 22.68 to 23.99 percent,
fourth swath 10.62 to 12.58
percent and fifth 2.73 to 4.98%

Ta6bnuua 5. PasnpepeneHne Ha go6buB cyxa maca — gsanoBo yyactue, % no
nogpacty 3a 2013 r. Nnpu CaMOCTOATENIHO U CMECEHO OTrnexaaHe Ha naculleH

paurpac m nirouepHa

Table 5. Dry mater yield distribution, participation % by cuts for 2013 in pure and
mixed stands with perennial ryegrass and alfalfa

| oTkOC

BapvaHTu / Variants | cut, %

IV otkoc V oTkoc  O6uwo
IV cut, % V cut, % In total,%

Il oTkOC
Il cut, %

Il oTkOC
Il cut, %

1. XapmoHusa / Harmoniya 77.22
2. NBG 67.25
3. MNneseH 6 / Pleven 6 34.69
4. Napa / Dara 34.88
5. XapmoHus + [neBeH 6

Harmoniya+Pleven 6 35.07
6. NBG + apa / NBG+Dara 35.06
7. NBG + NneseH 6/ NBG+Pleven 6 33.34
8. XapmoHusi + [lapa / Harmoniya+Dara 34.25

100

11.41 6.31 0 5.06
17.00 7.48 0 8.28 100
27.38 23.86 1062 344 100
27.19 2268 1153 371 100
287 100
27.87 2324  10.96
26.66 23.56 11.98 273 100
26.33 23.99 1258 376 100
26.41 2277 1160 498 100

B Tabnuum 6 n 7 ca npegn-
CTaBeHW pesyntatute 3a [obus
cBexa M cyxa Maca OT net
nogpacrta n obwo 3a 2014 roguHa.
[MbpBM OTKOC € C Han-BUCOK JOOMB
3a BcuYkM BapuaHTu. Copt Xap-
MOHMSI MPU CaMOCTOSITENEH NOCEB
ce OoTnn4yaBa C Han-BMCOK Oo6uB
cyxa mMaca OT BCWU4YKM OCTaHanu
BapMaHTM B NbpBM nogpacT
(5691,4 kg ha™), a ot TeTpanrio-
noHus NBG ca nonyyenu 5012,6
kg ha'.B cnegBaluuTe nogpacTu
BTOpW, TPETU, YETBBLPTU N NETU —

Tables 6 and 7 shows the
results for production of fresh and
dry mass of growths and five total
for 2014. First swath has the
highest yield for all variants.
Variety Harmoniya in separate
sowing features the highest yield
dry mass than any other option in
the first growth (5691.4 kg ha ™),
and a tetraploid NBG received
5012.6 kg ha ™.

In the next growth second, third,
fourth and fifth — tetraploid grazing
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TeTpannongHUAaT naculeH pau-
rapc e no-sMcokogobmeeH OT
XapmoHus. O6uwo 3a roguHaTa 3a
XapmoHuss e nonyyvyeH 7133,2
kg ha', a 3a NBG - 74736
kg ha™'. Mo oTHowweHVe Ha copTo-
BeTe nouepHa npe3 2014 r. copt
[dapa ce oTnuMyaBa C NO-BMCOK
nobus cyxa maca. CpegHuaT go-
6us e 16240 kg ha' u 12150
kg ha'sa Mapa u [MneBeH 6,
CcboTBETHO. [lpn cmeceHO oTrnex-
JaHe Ha nacuweH paurpac v nto-
LepHa obLo 3a roguHata ce nony-
YaBa MNO-BMCOK [0OMB, OTKONKOTO
NpU CaMOCTOATENHO OTrnexaaHe Ha
nacuilieH paurpac, cnegsaH oT
caMoCTosiTeNHa  NouepHa, KaTo
Hal-BMCOK Mpu cmeckuTe, e Oobu-
BbT oT NBG wn [apa, cnegsaH ot
NBG wu lNneBeH 6. Pe3yntatute ca
€0HOMOCOYHMU c Tesn, oT
npeaxogHaTa rogmHa.

Ta6nuua 6. lo6MB cBexxa Maca no nogpacTu n oéwo 3a rogmHata (2014), kg ha ~

ryegrass is a high vyield of
Harmoniya. Total for the year of
Harmoniya is produced 7133.2
kg ha = and for NBG — 7473.6
kg ha . In terms of varieties of
alfalfa in 2014 variety Dara
features a higher yield dry mass.
The average yield was 16240 kg
ha "' and 12150 kg ha ' for Dara
and Pleven 6, respectively.

In mixed growing ryegrass and
alfalfa total for the year was
obtained in higher yield than self-
cultivation of perennial ryegrass
and a lower yield than self alfalfa,
the highest in the blend is the
extraction of NBG and Dara
followed by NBG and Pleven 6.
The results are unidirectional with
last year.

1

Npu CaMOCTOSITENTHO U CMECEHO OTrneXxaaHe Ha NaculleH pavrpac u nouepHa

Table 6. Fresh matter yield by cuts and total for the year (2014), kg ha " in pure
and mixed stand with perennial ryegrass and alfalfa
[lo6vB cBexa maca, kg ha ' / Fresh matter yield, kg ha ™
BapwaHTu / Variants | oTkoC Il oTkoC Il otkoc IV otkoc V oTkoc O6uwo PaHr
| cut Il cut Il cut IV cut V cut Total Rank
1. Xapmonus / Harmoniya 26980.0 2528.7 1734.7 382.7 1932.0  33558.0 8
2.NBG 31746.7 4458.7 2169.3 480.7 22227  41078.0 7
3. MneBeH 6 / Pleven 6 18430.0 11766.7 9830.0 5961.3 50253 51013.3 6
4. Napa / Dara 20884.7 17316.0 14338.7 7176.7 75120 67228.0 3
5. XapMoHus + NneBeH 6
Harmoniya+Pleven 6 177353  17888.7 11085.3 6671.3 6519.3  59900.0 5
6. NBG + lapa / NBG+Dara 20247.3  19246.0 13249.3 7368.7 7602.7 67714.0 2
7. NBG + MneseH 6 / NBG+Pleven 6 21922.7  18120.0 13665.3 7807.3 8652.7 70168.0
8. XapmoHusa + [apa
Harmoniya+Dara 21052.0 17238.7 11679 7100.0 7219.3  64289.3 4
Average 22374.8 13570.4 9719.0 5368.6 5835.8 56868.6
Min 17735.3 2528.7 1734.7 382.7 1932.0 33558.0
Max 31746.7  19246.0 14338.7 7807.3 8652.7 70168.0
STDEV 470.30 662.51 501.21 309.41  254.11 1359.14
CV.% 21.02 48.82 51.57 57.63 43.54 23.90
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Ta6nuua 7. o6us cyxa maca no nogpactu 1 obuo 3a roguHaTta (2014), kg ha ~
npy“ CaMOCTOAITENTHO U CMECEHO OTrfexaaHe Ha NacuLleH paurpac u niouepHa
Table 7. Dry matter yield by cuts and total for the year (2014), kg ha in pure and
mixed stand with perennial ryegrass and alfalfa

[o6us cyxa maca, kg ha "’ Dry matter yield,. kg ha -

BapwvaHTtu / Variants

T

lotkoc Il otkoc llloTtkoc IV otkoc V oTtkoc  O6uwo Panr
| cut Il cut 11l cut IV cut V cut Total Rank
1. XapmoHusi / Harmoniya 5691.4 651.7 642.0 148.3 493.2 7133.2 8
2. NBG 5012.6 1080.9 719.4 167.6 499.7 7473.6 7
3. MneseH 6 / Pleven 6 4823.3 2623.8 2569.0 1630.9 1224.3 12146.7 6
4. lapa / Dara 5420.5 3762.6 3901.9 1934.2 17525 16243.6 1
5. XapmoHus + [neBeH 6
Harmoniya+Pleven 6 4635.9 4023.8 2840.3 1810.3 1492.0 15062.7 4
6. NBG + [lapa / NBG+Dara 48241 4135.7 3481.9 2043.1 1727.7 15976.8 2
7. NBG + NneBeH 6
NBG+Pleven 6 41551 39105 3474.4 2078.7 19435 15346.3 3
8. XapmoHus + Japa
Harmoniya+Dara 4245.0 3656.0 2958.1 2002.7 1621.9 14805.2 5
Average 4851.0 298.06 257.34 1477.0 13444 13023.5
Min 4155.1 651.7 642.0 148.3 493.2 7133.2
Max 5691.4 4135.7 3901.9 2078.7 19435 16243.6
STDEV 52.86 138.95 124.15 82.66 56.36 374.33
CV.% 10.90 46.62 48.24 55.97 41.92 28.74
B Tabnuua 8 e npeacraBeHo Table 8 shows the

pasnpegeneHneTo Ha gobus cyxa
Maca no oTkocu. [TbpBM OTKOC
3aema ot 67,07 go 79,78% npwu
CaMOCTOATENHOTO OTrNexaaHe Ha
nacuwleH paurpac, CbOTBETHO 3a
NBG n XapmoHus. 3a BTopu OTKOC
npu pavrapc ce nagat oTr 9 fgo
14,46%, 3a Tpetn ot 9 go 9,63%,
4YeTBBLPTU OTKOC 3a niouepHaTa e
,2Han-crnab” 3a nacuileH panrpac —
2-2,24%, T KaTO pacTeHudaTa ca
B feTeH MNOKOW, Makap He Taka
n3pasnTeneH, KakTo B npeaxoaHa-
Ta rognHa. et oTKoC Ha nacwuLi-
HUS panrpac uma Aasn, CbOTBETHO
6,69 0o 6,91%. CpaBHUTENHO NO-
paBHOMEPHO e pasnpeneneHueTo
Ha fobuB cyxa maca 3a TeTpansno-
noHNA nacuvweH paurpac. Npu Ba-
pUaHTUTE CaMOCTOATENHO OTrIeX-
JaHe Ha nwouepHaTa U CMeceHo

distribution of mass production dry
slopes. First swath borrows from
67.07 to 79.78 percent for single-
growing perennial ryegrass,
respectively NBG and Harmoniya.
For the second swath in ryegrass
accounted for 9 to 14.46 percent
for the third 9 to 9.63 percent, the
fourth swath of alfalfa is the
"weakest" of ryegrass — 2-2.24%
as plants in summer rest, though
not as expressive as in the
previous vyear. Fifth swath of
ryegrass has a share respectively
6.69 to 6.91 percent. Relatively

uniform  distribution yield is
dryness tetraploid perennial
ryegrass.

In the options self-cultivation of
alfalfa and mixed proportion of first
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OEenbT Ha MbpPBM OTKOC OT 0OLLMS
nobus cyxo Bewectso e ot 30,19
0o 38,66%. B cmeceHnTe BapuaH-
TV e pekontupaH Jobus camo oT
niouepHa, Tbh KaTo npes3 TpetaTa
rogMuHa uma camo ,cnegun” oT
XUTEH KOMMNOHEHT. [Npun nouepHa-
Ta — BTOpM oTKoC 3aema 21,03 go
26,71%, Tpetn - 18,86 pgo
24,02%, 4eTtBbpTM OTKOC 11,90 KO
13,54% v netn 9,81 n012,66%.

swath of the total dry matter yield
of 30.19 to 38.66 percent. In mixed
variants is harvested alfalfa yield
only since the second year only
"traces" of grass component.
Alfalfa — second swath occupies
21.03 to 26.71%, third — 18.86 to
24.02 percent, fourth swath 11.90
to 13.54 percent and fifth do12.66
t0 9.81%.

Ta6bnuua 8. Pa3snpepeneHne Ha pobuB cyxa Maca — gsanoBo yyactue, % no
nogpacty 3a 2014 r. npu camMoOCTOATENIHO U CMECEHO OTrfeXxaaHe Ha nacuuieH

paurpac u niouepHa

Table 8. Dry mater yield distribution — participation % by cuts for 2014 in pure
and mixed stands with perennial ryegrass and alfalfa

| oTkOC
I cut, %

BapvaHTu / Variants

Il otkoc Il oTkoc IV otkoc V otkoc  O6Lo
Il cut, % Ill cut, % IV cut, % V cut, % In total, %

100

1. XapmoHusa / Harmoniya 79.78 9.14 9.00 2.08 6.91
2.NBG 67.07 1446 963 224 669 100
3. Mnesen 6 / Pleven 6 38.66 21.03 2059 1307 981 100
4. fapa / Dara 3337 2316 2402 1190 1078 100
5. XapmoHus + NneBeH 6 / Harmoniya+Pleven 6 30.78  26.71 18.86 12.01 9.90 100
6. NBG + [lapa / NBG+Dara 3019 2589 2179 1279 1081 100
7. NBG + MNneseH 6 / NBG+Pleven 6 2707 2548 2264 1354 1266 100
8. XapmoHus + Japa 10.95 100
Harmoniya+Dara 28.67  24.69 19.98 13.52
B Tabnuua 9 ca paHHUTE 3a Table 9 Data on total
obwua pobus (2012-2014r.) 3a | production (2012-2014) The
doypax B CBEXO U cyxo BewlecTBo. | forage dry matter. In self-

Mpn camocToATeNnHO oTrnexaaHe
Ha nacuwieH panrpac € nonydveH
NO-BMCOK [OOMB CyxO BeLLeCTBO
3a copT XapmoHua 21214,9
kg ha™', B cpaBHeHve ¢ TeTpanno-
ngHata nonynaums NBG (20090,2
kg ha™), Ho npu Hest uma no-pas.-
HOMEpHO pa3snpegeneHne npes
BeretaumMsita u no-BuUcCok [obus
cBexa Maca 98137,1 kg ha™ cnps-
Mo 86886,7 kg ha”. Mpu camo-
CTOATENHO OTIMexaaHe Ha nio-
uepHa gobmeuTe ca NO-BMCOKW 3a

cultivation of perennial ryegrass is
obtained higher vyield solids for a
variety Harmoniya 21214.9
kg ha ', compared with tetraploid
population NBG (20090.2 kg ha -
"), but it has a uniform distribution
in vegetation and more high vyield
fresh table 98137.1 kg ha ' to
86886.7 kg ha .

In self-cultivation of alfalfa yields
are higher for variety Dara -
43729.6 kg ha ™' compared with 6
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copt [apa — 43729,6 kg ha” B
cpaBHeHue c NneeseH 6 — 39661,9
kg ha™. Hait-Bucok gobus 3a Tpuro-
OUWHMA Nepuod Ha npoyyBaHe e
nony4yeH oT cMmeckute Ha NBG +
MneBeH 6 — 43956,7 kg ha™ u Xap-
MoHus +[apa — 42398,7 kg ha™.

Pleven — 39661.9 kg ha ™.

The highest yield for three-year
study period is derived from a blend
of NBG + 6 Pleven 43956.7
kg ha " and Harmony + Dara -
42398.7 kg ha ™.

Ta6bnuua 9. lo6us Ha cdypax (kg ha '1), 3eneHa U cyxa maca no roguHuv u ooLo
3a nepuopga (2012-2014) npu camMOCTOATENIHO U CMECEHO OTrnexaaHe Ha

nacuLueH pairpac v nouepHa

Table 9. Forage yield (kg ha '1), fresh and dry matter by years and total for the
period (2012-2014) in pure and mixed stands with perennial ryegrass and alfalfa

[lo6vB Ha ypax, kg ha "' | Forage yield, kg ha

1

3eneHa Cyxa 3eneHa Cyxa 3eneHa Cyxa 3eneHa Cyxa
B / Variant maca maca maca maca maca maca maca maca
apuanT / varian Fresh Dry Fresh Dry Fresh Dry Fresh Dry
mass mass mass mass mass mass mass mass
2012 2013 2014 Total (2012 — 2014)
1. Xapmonusi / Harmoniya  10257.3  3123.4 43071.3 10958.2 33558.0 7133.2 86886.7 21214.9
2.NBG 84411 2545.7 48618.0 10070.8 41078.0 7473.6 98137.1 20090.2
3. MneseH 6 / Pleven 6 25670.7 7132.8 86858.0 20382.3 51013.3 12146.7 163542.0 39661.9
4. Napa/ Dara 25296.7 6995.8 86832.0 20490.1 67228.0 16243.6 179356.7 43729.6
5. XapmoHus + [NneBeH 6
Harmoniya+Pleven 6 22906.7 6137.7 83806.7 19955.7 59900.0 15062.7 166613.3 41156.2
6. NBG + lapa
NBG+Dara 2413.07 6314.2 84113.3 20048.4 67714.0 15976.8 175958.0 42339.5
7. NBG + NneBeH 6
NBG+Pleven 6 24389.3 6297.3 94538.0 22313.1 70168.0 15346.3 189095.3 43956.7
8. XapmoHus + Japa
Harmoniya+Dara 22856.0 6322.3 91643.3 21271.2 64289.3 14805.2 178788.7 42398.7
Average 20493.6 5608.7 774351 18186.2 56868.6 13023.5 154797.2 36818.4
min 84411 2545.7 43071.3 10070.8 33558.0 7133.2 86886.7 20090.2
max 25670.7 7132.8 94538.0 22313.1 70168.0 16243.6 189095.3 43956.7
STDEV 696.65 175.53 1988.53 480.15 1359.14 374.33 3935.41 1007.51
CV.% 33.99 31.30 25.68 26.40 23.90 28.74 25.42 27.36
B Tabnuua 10 e npeacrase- Table 10 shows the

HO pasnpeaeneHneTo Ha [obus
cyxa maca no roguHu, B asn, % ot
obwms pobuB 3a nepuoga Ha
npoy4ysaHeTo, npuet 3a 100%. B
rogMHata Ha cb3gaBaHe Ha Tpe-
BOCTOUTE OenbT Ha gobuea e oT
12, 67% 3a nacuweH panrpac
NBG, oo 17,98% npu nouepHa
copT lNneBeH 6, a npn cmeckute

distribution of mass production dry
years, share% of total production
for the period of the study,
accepted for 100%. In the year of
the creation of grass overgrowth
share of production is 12.67% for
ryegrass NBG, to 17.98% in alfalfa
variety Pleven 6 and blend in this
proportion is almost constant
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TO3W [OAn € MNOYTU KOHCTaHTa
14,91%. lNpe3 BTOpaTa rognHa ce
nocTtura MakcumariHa npOoayKTUB-
HOCT 3a BCMYKM BapwaHTW, KaTo
AenbT OT obuwaTta NpoayKTUBHOCT
Bapupa oT 46,86 % 3a nouepHa
copt Hapa go 51,51% 3a nacuweH
panrpac copT XapmoHus. [JobmebT
kaTo Aan oT obuwarta nNpoayKTMB-
HOCT npe3 TpeTaTa rogvMHa e Han-Bu-
cok npu cmeckata NBG + [apa, kak-
TO N 3a CbLLUNTE KOMIMOHEHTU OTITIEX-
JaHun camocTosTenHo — Hag 37%.

14.91%. The second year
achieves maximum productivity for
all options, the share of total
productivity ranged from 46.86%
for alfalfa variety Dara to 51.51%
for ryegrass variety Harmoniya.

Yield as a share of overall
productivity in the third year is the
highest in the mixture NBG + Dara,
and for the same components kept
alone — over 37%.

Ta6bnuua 10. PasnpeaeneHue Ha fo6uMB cyxa maca — Asanoso yyactue, % no
roavHu 3a nepuopa (2012-2014) npu camoCcToOATENHO U CMECEHO OTrnexaaHe Ha

nacuLueH pairpac v nouepHa

Table 10. Dry mater yield distribution — participation % by years for the period
2012-2014 in pure and mixed stands with perennial ryegrass and alfalfa

Cyxa maca / Dry mass

BapwuaHTtu / Variants 2012 2013 2014 O6uwo / Total
Participation  Participation Participation  Participation
% % % %
1. XapmoHnus/ Harmoniya 14.72 51.51 33.62 100
2.NBG 12.67 50.13 37.20 100
3. MneBeH 6/ Pleven 6 17.98 51.39 30.63 100
4. Oapa / Dara 16.00 46.86 37.15 100
5. XapmoHus + NneBeH 6 / Harmoniya+Pleven 6 14.91 48.49 36.60 100
6. NBG + Japa/ NBG+Dara 14.91 47.35 37.73 100
7. NBG + NneseH 6/ NBG+Pleven 6 14.33 50.76 34.91 100
8. XapmoHnusi + [lapa / Harmoniya+Dara 14.91 50.17 34.92 100
n3soau CONCLUSIONS
= [lpe3 nbpBarta roguHa ot cb3- | = In the first year of the

JaBaHeTo Ha TpeBoCTOos npu ¢op-
MUpaHe Ha MbpBM Mogpact nma
Aobpo passuTMe U NPOOYKTUBHOCT
cyxa Maca 3a XuTHuss u 6o6oB
KOMMOHEHT.

= B cneacrteue Ha npogbukuten-
HOTO 3acyllaBaHe U BUCOKM NETHU
TemnepaTtypu npes3 onu, aBryct u
centemBpu 2012 r. ce Habnogaea
neTeH MOKOW MpU XXUTHUS KOMMO-
HEeHT nacuileH paurpac copt Xap-

establishment of grass composition
in forming the first growth has good
development and productivity for
grass and legume component.

= As a result of the prolonged
drought and high  summer
temperatures in July, August and
September 2012 was observed
summer rest in the grass
component — perennial ryegrass
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MOHUSA W TeTpannongHusa cenek-
unoHeH Homep NBG. Hama nog-
pacT npe3 Te3n meceum U enBa
npe3 OKTOMBPUM € peKonTupaH
BTOpPM OTKOC, KOMTO 3aema OT 51
0o 53% ot roguwHna gobus, 3120
kg ha™' 3a XapmoHusi n 2550 kg ha”
' 3a NBG.

= JliouepHata dopmupa BTOpU U
TpeTn noapact npwu YCnoBus Ha
BOAeH [AeduuMTt U roAuLWIHKS
pobus cyxa maca e ot 6140 go
7130 kg ha™.

= [lpe3 BTOpaTta roguMHa OT Cb3-
AaBaHETO Ha TPEBOCTOA MacwuLL-
HUAT panrpac v niouepHaTa 4ocTu-
raT BUCOK MPOAYKTMBEH NOTeHUMan
3a (hypax npu CamMoCTOSITENIHO OT-
rmexaaHe, a B CMECEHUTE BapuaHTy
nma ,cnegun’” oT NacuLleH pamnrpac.
= OT nacuwleH panrpac ca npmb-
paHu 4 nogpacta C rogvweH [Jo-
6ue 10960 kg ha™ 1 10070 kg ha™
3a XapmoHus un NBG, cboTBeTHO
KaTo MbpBM MnogpacT 3aema Hau-
BUCOK asan ot 67 0o 77%.

= 3a nouepHaTa ca npubpaHn 5
nogpacra c¢ roguweH goous 20380
kg ha™ 1 20490 kg ha™, cboTBETHO
3a lneBeH 6 u [Oapa. OT cmece-
HUTEe BapuaHTW, HEe3aBUCUMO, 4e
OTCbCTBa paunrpac B HaasemHarta
B6uomaca, nobmBuTe ca NO-BMCOKU
npu Bap.7 (NBG + lneseH 6) —
22310 kg ha™ 1 Bap. 8 (XapMoHus
+[lapa) — 21270 kg ha™ 1 moxe 6u
Ce ObIKN Ha CUHEPIrUYHU edekTn
OT KOPEHOBM OCTaTbLM Ha XUTHUA
KOMMOHEHT.

= [lpe3 TpeTtaTta roguHa oOT Cb3-
AaBaHETO Ha TPEeBOCTOA NacwLL-

variety Harmony and tetraploid
selection number NBG. No
regrowth during these months and
in October was harvested second
regrowth, occupying 51 - 53% of
the annual yield 3120 kg ha ™' for
Harmoniya and 2550 kg ha ™' for
NBG.

= Alfalfa formed second and third
regrowth under conditions of water
deficit and annual crop dry mass of
6140 to 7130 kg ha ™.

= In the second vyear of the
establishment of grass composition
ryegrass and alfalfa reach high
productive potential fodder for self-
cultivation, and in mixed variants
have "traces" of ryegrass.

= On ryegrass were harvested 4
regrowths with an annual output
10960 kg ha ™' and 10070 kg ha ™
for Harmoniya and NBG,
respectively, as the first growth
occupies the highest proportion of
67 to 77%

= For alfalfa were harvested 5
regrowths with an annual output
2038 and 2049 kg da -1,
respectively Pleven 6 and Dara.
Mixed variants, although absent in
the grass above ground biomass
yields are higher in var.7 (NBG +
Pleven 6) — 22310 kg ha ™' and
variant 8 (Harmony + Dara) —
21270 kg ha ™' and may be due to
synergistic effects of root residues
of the grass component.

— In the third year of the creation
of the grass composition ryegrass
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HUAT panrpac v nouepHaTa gocTu-
raT BUCOK NPOOYKTUBEH noTeHumarn
3a bypax npu CamOCTOATESHO OT-
rmexagaHe, a B CMECeHUTe BapuaHTu
nma ,cnegun’” oT NacuLleH paurpac.
= OT nacuweH pawnrpac ca npub-
paHu 5 nogpacrta ¢ roguweH gobus
7133,2 kg ha™ 1 7473,6 kg ha™' 3a
XapmoHust 1 NBG, cboTBETHO KaTto
NMbpBW NogpacT 3aeMa Han-BUCOK
aan ot 67 go 79%.

= 3a nwuepHaTa ca npubpaHn 5
nogpacta c roguweH gobus 12140
kg ha” 1 16240 kg ha™', cboTBeTHO
3a [neeeH 6 n [Japa. OT cmeceHuTe
BapuaHTN, HE3aBWCUMO, Y€ OTCbC-
TBa paunrpac B HagsemHata Guoma-
ca, pobumBuTEe cCa MO-BUCOKM MNpu
NBG + [lapa — 15980 kg ha’' u
NBG+ MneseH 6 — 15350 kg ha™.

= O06wumar pobus (2012-2014r.)
Ha (pypax B CyxO BeLlecTBO Npu
CaMOCTOATENHO OTMMexgaHe Ha
nacuwieH paurpac e no-BuMCcoK 3a
copT XapMmoHus 21214,9 kg ha™, B
CpaBHeHMe C TeTpannougHaTta
nonynaumst NBG (20090,2 kg ha™),
HO MpU Hes Mma No-paBHOMEPHO
pasnpegeneHne npes BereTauus-
Ta, a U NO-BUCOK JO6MB Ha bypax
cBexa maca — 98137,1 kg ha™
cnpsimo 86886,7 kg ha™ 3a copt
XapMmoHusa. [lpn camocToAaTenHo
oTrnexagaHe Ha nouepHa gobveu-
Te ca no-BMcoku 3a copT [Hdapa —
437296 kg ha”' B cpaBHeHue c
MneBeH 6 — 39661,9 kg ha™.

= Ham-Bncok pobms 3a Tpuro-
AVWHWSA Nepuod Ha npoyyBaHe €
nony4yeH oT cmeckute Ha NBG +
MneBeH 6 — 43956,7 kg ha' u
XapmoHus +[apa — 42398,7 kg ha™.

and alfalfa reach high productive
potential fodder for self-cultivation,
and in mixed variants have "traces"
of ryegrass, which does not affect
the yield of dry mass. Of ryegrass
were harvested 5 regrowths with
an annual output 7133.2 and
7473.6 kg ha ' for Harmoniya and
NBG, respectively, as the first
undergrowth occupies the highest
proportion of 67 to 79% For alfalfa
were harvested 5 regrowths with
an annual output 12140 and 16240
kg ha ', respectively Pleven 6 and
Dara. Mixed variants, although
absent in the grass above ground
biomass yields are higher in NBG
+ Dara — 15980 kg ha ' and NBG

The
+ Pleven 6 — 15350 kg ha .

total production (2012-2014)
the feed in the dry matter of self-
cultivation of perennial ryegrass is
higher for variety Harmoniya
21214.9 kg ha ', compared with
tetraploid population NBG
(20090.2 kg ha "), but when it has
a uniform distribution in vegetation
and higher yield of fresh fodder
mass - 98137.1 kg ha " to 86886.7
kg ha ™' variety Harmoniya. In self-
cultivation of alfalfa yields are
higher for variety Dara — 43729.6
kg ha ' compared with 6 Pleven —
39661.9 kg ha .

= The highest yield for three-year
study period is derived from a blend
of NBG + 6 Pleven —43956.7 kg ha ~
! an1d Harmony + Dara — 42398.7 kg
ha ™.
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PE3IOME

Llenta e ga ce npoyumn pacrexa u
pasBUTUETO Ha NbpBUSA OGbnrapcku copTt
nacuveH panrpac XapMOH/USE U NMbpBUAT
TeTpannongeH kaHgngat copt NBG,
OTIMEeXOaHN CaMOCTOSAATENHO N B CMECEHU
NnoceBu C NioLepHa — Hal-pasnpocTpaHe-
Hute coptoBe Ha UDK — [neeBeH 6 u
Hapa. MNMpe3 nepuoga 2012-2014 r B UOK-
lMneBeH e M3BeAEH MOJICKM OMUT BbPXY
N3NYXXEH YEPHO3EM MpPU HEMOJTMBHU YCIO-
BUsA, MO OfIOKOB MeTon B 3 MOBTOPEHUS.
BapuaHTtute Ha onuta ca 8: ot 1 oo 4 —
€[HOBNOOBW, CaMOCTOSTENIHM MOCEBU, a
oT 5 go 8 — cmMeceHn — OBYKOMMOHEHTHU.
MpeacrtaBeHn ca gaHHM 3a GoTaHW4YeH
CbCTaB, BUCOYMHM MPEean BCEKU OTKOC U
bpon ctbbna (cpegHwu, cTranHgapTHU OT-
KNOHEHNs1 N KoedUUMEHTN Ha BapupaHe)
no nogpacTu 1 roguHN. YCTaHOBEHO €, Ye
OOTaHNYHMAT CbCTaB Ha TPEBOCTOSI MpwU
CMecCKUTe ce onpegensi oT Buga 1 coprta
Ha KomnoHeHTuTe. pes3 nbpBaTa roguHa
OT cb3gasaHeTo npu copmupaHe Ha 1™
nogpacT MacuUWHUAT panrpac 3aema OT
9,24% po 21,14%, kato copT XapMOHMs
yqactBa ¢ 20,50 % po 21,14%, a
TeTpannougHata cenekuMoHHa mnonyna-

SUMMARY

The aim is to study growth and
development of the first Bulgarian
perennial ryegrass variety Harmoniya and
the first candidate tetraploid variety NBG,
grown alone and in mixed crops of alfalfa—
the most popular varieties of IFC — Pleven
6 and Dara. During the period 2012-2014,
in the IFC-Pleven the field experiment
was carried on black soil under rainfed
conditions, block method in three
replications. Variants of the experiment
are 8: 1 to 4 — pure stands, individual
crops, and from 5 to 8 - mixed - binary.
Data on botanical composition, heights
before each swath and number of stems
(mean, standard deviation and coefficient
of variation) by regrowths and years are
presented. It has been found that the
botanical composition of the sward in the
mixtures is determined by the species and
variety of the components. In the first year
since the formation of the | st growth
ryegrass loans from 9.24 % to 21.14%, as
a variety Harmoniya contributes 20.50%
to 21.14% and tetraploid breeding
population NBG of 9.24 % t016.04 %.
Alfalfa occupies over 2/3 share from
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umsa NBG ¢ 9,24% 0o016,04%. IliouepHaTta
3aema Hapg 2/3 gan ot 78,86% 0o 90,76%.
Mo-6anaHcupaHm ca cMeckuTe C y4yacTu-
€TO Ha copT XapmoHus. lNpes BTOpaTta u
TpeTrata rogvHa QgenbT Ha NacuWHWA
pavirpac B CMecKWTe Hamansea gpacTuu-
Ho n poctura go 0,12% no 1,27%, koeto
NnpakTU4YeckM O3Ha4yaBa CWfHa arpecuB-
HOCT Ha nouepHaTa U He3Ha4YMTENHO Ha-
nnyne Ha nacvweH pawnrpac. BucouunHara
Ha TPEBOCTOUTE CUSHO Ce Brusie OT BMUAaA,
copTa, nogpacTta v roguMHata Ha OoTrnex-
JaHe. PacTeHunaTa Ha nacuwHua panrpac
B roguHata Ha 3anaraHe Ha onuTa ca
Hal-BMCOKM B MbpBW NogpacT npeau npu-
OupaHe, cbTBETHO 26 cm 3a XapMOHUs n
28 cm 3a NBG. B cnegpawmrte nogpactu
BMCOYMHATAa HamansBa B eHaKBa CTeneH
n 3a gBaTa BapuaHTa. lpe3 BTOpaTa ro-
OMHa, KoraTto OCBEH BereTaTMBHO, MacuLL-
HUST panrpac uma u reHepaTUBHO pa3Bu-
TMe, BMUCOYMHATA UMa HaW-rofieMm CTOW-
HOCTM MPU MbPBM OTKOC 3a XapMOHUsI
(76,53 cm) un HamansiBa CbC BCeEKU
cnepBaly, nogpacTt, CboTBeTHO 42 cm, 21
cm, 10 cm 1 12 cm. B cmMeceHuTe TpeBo-
CTOWN XUTHUAT KOMMOHEHT MMa Mo-Marku
CTOMHOCTM 3a BWUCOYMHA, B CpaBHEHMWE
CbC CaMOCTOATENHOTO My OTIMeXaaHe.
Mpu nouepHata B NbpBa roavMHa copT
lMneBeH 6 MMa MNO-BUCOKM PpacCTEHUS MO
nogpactn, B cpaBHeHne c [apa. [llpwu
CMeCeHO oTrnexaaHe He ce Habnwogaea
pasnuyne Mexay COpTOBETE MO BUCOYMHA
B oTAenHuTe nogpactu. [lpe3 BTOpaTta
rogvHa, KoraTo ce AOCTura mbiieH npo-
OYKTMBEH MoTeHUman BUCOYMHaTa € CboT-
BeTHO 90 cm, 82 cm, 80 cm,55 1 18 cm 3a
copTt lNneeeH 6 n 88 cm,79 cm, 80 cm, 60
cm 1 20 cm 3a copT Hdapa, npu camocTos-
TenHo otrnexgaHe. C Han-ronemMn CTon-
HOCTW 3a BMCO4YMHA OT CMECKUTE ce OTMu-
yaBa XapMmoHusi+[lapa, CBLOTBETHO MO
nogpactn 93 cm, 88 cm,83 cm, 64 cm u
20 cm. lNpes TpeTarta rognHa Han-BUCOKU
ca pacTeHusiTa Npu NbpBM Nogpact, C
NnocTeneHHo HamarnsiBaHe B cregsaliute
nogpacTtu, HO TpeTu nogpacT € Mo-BUCOK
ot BTopu ¢ 10-11 cm. lMacuwHmnaT pam-
rpac NBG e no-BMCOK BbB BTOpPU U NeTU

78.86% to 90.76%. More balanced mixes
are featuring with participation of variety
Harmoniya.

In second and the third vyear the
proportion of ryegrass in mixes drastically
reduced and reached 0.12% to 1.27 %,
which in practice means a strong
aggressiveness of alfalfa and insignificant
presence of perennial ryegrass. The
height of sward strongly influenced by the
species, variety, regrowth and year of
cultivation. The plants of perennial
ryegrass in the year of the establishment
of the experiment are highest in the first
undergrowth before harvesting 26 cm for
Harmony and 28 cm for NBG. In the next
regrowths height decreases equally for
both variants. In the second year, except
when vegetative, ryegrass has generative
development, the height has the highest
values in the first growth of Harmony
76,53 cm and decreases with each
subsequent regrowth, of 42 cm, 21 cm, 10
cm and 12 cm.In mixed swards the grass
component has smaller values for height,
compared with its pure stand cultivation.

For alfalfa in the first year variety Pleven 6
has higher plants by regrowths, compared
with Dara. In mixed cultivation there was
no difference between varieties in height
across regrowths. In the second year
when the stand reaches full productive
potential the height was, respectively 90
cm, 82 cm, 80 cm, 55 and 18 cm for
variety Pleven 6 and 88 cm, 79 cm, 80
cm, 60 cm and a 20 cm for Dara variety,
in pure stand growing. The largest values
for height of mixtures features Harmoniya
+ Dara, respectively regrowths 93 cm, 88
cm, 83 cm, 64 cm and 20 cm. During the
third year the highest plants are at first
regrowth, with a gradual decrease in the
next rergrowth, but third regrowth is
higher than the second with 10-11 cm.

Ryegrass NBG is higher in the second
and fifth regrowth compared to
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nogpactu B CpaBHeHWe C XapMOHWUS.
JllouepHata copT [apa npe3 TpeTtaTta
roavHa vMa cpegHo Mo-rofieMu CTOMHOC-
TW 3a BWCOYMHA B MbPBU 1 BTOPU nogpac-
TV 1 eQHaKBW B OCTaHBanuTe Tpu nogpac-
™M ¢ lneBeH 6, Npn CaMOCTOATENHO OT-
rnexaaHe. bposaT Ha cTbbnata xapakre-
pusMpa NNbTHOCTTA Ha TPEBOCTOS U ce
BMNMsie CUMITHO OT BMAa, COPTa, Ha4yMHa Ha
oTrnexgaHe, nogpacta W rogvHaTa.
MacuweH panrpac copT XapMoHus MMma
no-ronsam 6pon ctb6na or NBG B nbpBa u
BTOpa roAvMHa BbB BCWYKM MOZPACTW.
Mpe3 TpeTaTa roguHa NBG mnma no-ronam
Opon cTbbra B NbpBU 1M BTOpW nogpacTu
W MOYTM edHakbB B ocTaHanuTe. [lpu
CaMOCTOAATENHO OTINeXxaaHe Ha niouepHa
copT Japa B nbpBM NogpacTt nNpe3 BCUYKK
roAvHuM ce oOTnM4aBa C no-ronsm OGpow
cTbbna B cpaBHeHUe ¢ neBeH 6, KakTo U
M 3a YeTBBPTM U NETH NoapacT Ha TpeTa-
Ta roguHa. Npy cmeceHo oTrnexaaHe Ha
nacueH pavirpac ce Habniogaesa 3Ha4u-
TenHO no-manbk 6pon cTbbna n 3a AeaTa
BapuaHTa. 3a nouepHaTa B CMecku 6poaT
Ha cTbbnata e no-manbK, OTKOJSIKOTO Npu
CaMOCTOATENHO OTrnexaaHe, HoO Hamarne-
HMeTo e no-cnabo.

KnrouyoBn aymu: nacuiieH pam-
rpac, niouepHa, coptoBe, cmecku, 6oTa-
HUYEH CbCTaB, BUCO4YMHA, Opon cTbbna

yBO[

MacuwHnaT panrpac uma pe-
Aanua npegumcTea KaTto rongma xus-
HEHOCT, IleCHO ce Cb3JaBa TpeBOC-
TOoMn, 6bP30 NoApacTBa cnepn nokocs-
BaHe WNM u3naceaHe, oTNu4Ha 06-
NINCTEHOCT (Han-BMCOKO Ka4eCTBO Ha
dypaxa), [oOpu BKyCOBU KayecTBa,
Korato € BbB BeretatMBHO pa3BU-
TVe, HO NpuUTexaBa npegeriHa 3MMo-
YCTOWYMBOCT, OrpaHu4eHa TonepaH-
THOCT KbM BUCOKM TemnepaTtypu u
Cylla, YyBCTBUTENEH Ha HanageHue
OT pbXaa. VIHTepeCchbT KbM CMeCeHn
cuctemmn Ha 6asaTta Ha CbBMECTHO

Harmoniya. Alfalfa variety Dara in the
third year has an average higher values
for height in the first and second regrowth
and the same in the other three
rergrowths of Pleven 6, self-cultivation.

The number of stems characterize the
density of the grass composition and is
strongly influenced by the species,
variety, growing method, regrowth and
year. Ryegrass variety Harmoniya has a
large number stems from NBG in the first
and second year in all regrowths. During
the third year NBG has a large number of
stems in the first and second regrowth
and almost the same in others. In self-
cultivation of alfalfa variety Dara in the
first regrowth in all years is characterized
by a greater number of stem compared to
Pleven 6, and for the fourth and fifth
rergrowth of the third year.

In mixed cultivation of perennial ryegrass
is significantly smaller number of stems
for both variants. For alfalfa mixtures in
the number of stems is less than the self-
cultivation, but the decrease is less.

Key words: perennial ryegrass,
alfalfa, mixtures, botanical composition,
height, stem number

INTRODUCTION
Perennial Ryegrass has
many advantages as high seedling

vigor, easy to establish, rapid
regrowth, leafy (highest quality
grass), high palatability when

vegetative, but possesses marginal
winter hardiness, limited heat and
drought tolerance, rust
susceptibility.

Interest towards intercropped
systems based on co-cultivation of
legumes and grasses is rising in
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oTrnexgaHe Ha 60060BM WM XUTHK
TpeBu ce yBenun4yasa npes nocneg-
HUTE rOOMHW, KOETO Ce ObJDKM Ha
TsXHaTa ponsi BbB pOPMUPAHETO
Ha cuctema 3a ycTomdmBo u 6uo-
norn4yHo 3emegenue (Vasilev et al.,
2005; Vasileva, 2015; Vasileva et
al., 2016). >XutHute n 6o6oBun Tpe-
BW, OTrnexnaaHn CbBMECTHO MoraTr
Aa B3aMmopgencTsaT no MHOro Ha-
YMHU. OTHOCUTENHOTO OOMUHMPaA-
HEe Ha KOMMOHEHTUTE MOXe [a
Bapupa B 3aBMCUMOCT OT CE30H,
MUKpOCpeaa M HayuH Ha M3Mons-
BaHe. Ce30HHUTE eekTn moraT
Aa 6baaT MHOro BaXkHU 3a nNpenoT-
BpaTsiBaHe Ha KOHKYpEeHUUSITa, Tbi
KaTo BMAOOBETE LIENIeHaco4YeHO U3-
Nnon3eaHn 3a XMTHO-6060BN cmec-
Kn ca OOBWKHOBEHO B3aMMHO [A0-
NbnBally ce B TsAXHATa CE30HHa
npoaykTMBHOCT. Llenta moxe aa e
3a yabipkaBaHe Ha npoabipkuTen-
HOCTTa Ha nepuoja Ha Beretauus,
no-cneyuanHo, Korato TPeBOCTOSAT
ce u3nacea MoHe npe3 4acT oT
roguHata (Jones, 1986). YcraHo-
BEHO €, 4Ye CbOTHOLIEHMsTa Ha
TpeBUTE Ha TOMMAMA KnumaTt B
BoTaHMYecKknsa cbCTaB Ha CMecuTe,
HamansBa C Bb3pacTTa Ha
TPeBOCTOSA, [JokaTo [fenbT Ha
nouepHa B 60oTaHMYeckus cbhbcTas
Ha cMecuTe Cce  yBenu4yasa.
Cmecknte paBaT no-Bucok gobws
Ha CyxO BeLLeCTBO OT egHOBMAO-
BUTE TpeBocTou. CpeamsemMHo-
MOPCKUAT pPerMoH W HromMstoyHa
EBpona npexunBsaBaTt Abnrv nepmo-
ON Ha 3acywaBaHe, 0cobeHO B
cpegata Ha nsatoto.  Bucokute
Temnepatypyu W  HeOoCTUr  Ha

recent years due to their role in
formation of a system for
sustainable and organic farming
(Vasilev et al., 2005; Vasileva,
2015; Vasileva et al., 2016).

Grasses and legumes grown
together may interact in many
ways. The relative dominance of
the components may vary with

season, microenvironment, and
management.
Seasonal effects may be very

important in preventing competitive
exclusion because species
intentionally used for grasslegume
mixtures are usually
complementairy in their seasonal
production. The goal may be to
extend the length of the growing
season, especially when the stand
is pastured at least part of the year
(Jones, 1986).

It was established that the
proportions of grass to the warm
climate in the botanical
composition of mixtures decreases
with age of grass-stand, while the
share of alfalfa in the botanical
composition of the mixture
increases. The mixtures gave
higher dry matter yield than pure
sowings of the species.

Mediterranean region experiences
long periods of drought, especially
in mid-summer. High temperatures
and low precipitation are
detrimental to production of cool
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Banexute ca npeyka 3a npous-
BOACTBO Ha hypax OT TpeBuTE Ha
xnagHua knumart. Jluncata Ha
NPOM3BOAMTENHOCT Ha nacuwiarta
npes3 neTHUTe mMeceum 4YecTo BOAU
A0 npekomepHa nawa. MHororo-
ONLIHWTE XUTHU TPEBU Ha TONMUSA
KnumaT  npou3BexgaT  TexHuTe
pnobmBmM B cpegata Ha nAaAToTo,
KOUTO OMxa Mornu ga ocurypsT
Npou3BOACTBOTO Ha doypax npes
To3n nepuopg (Jung et al.,, 1978).
lMpooykTMBHOCTTA Ha arpoduTo-
LleHo3aTa KaTo Lsno 3aBuUCK, KakTo
OT NPOAYKTMBHOCTTA Ha KOMMOHEH-
TUTE B YMCT BUA, Taka N OT TEXHU-
Te MOpPdONOrMYHM U BUMONOrMYHN
ocobeHoCTN, KOWUTO npegnonarat
B3aMMoonbriBaHe, noanomMaraHe
N Han-paBHOMEPHO U3MON3BaHe Ha
grakTopute Ha cpepata (Tomos,
1987). Han-pobpata cTtpaterus 3a
noBuLWaBaHe Ha MNPOAYKTMBHOCTTA
M cTabunHoctTa Ha nacuwarta e
centbata Ha gBa wunuM Tpu Buaa
nobpe cbyeTaBallm ce nNpu cneuu-
du4yHUTE YyCrnoBuUs Ha cpepaTa,
OTKONKOTO CroXHu cmeckun (Tracy
and Sanderson, 2004). lNonoxwu-
TenHa B3aMMOBpb3Ka Mexay pac-
TUTENHOTO pas3Hoobpasve u npo-
AYKTMBHOCTTA Ha nuBagute MU
nacuwiata Moxe fAa BKNOYBa 3a
M3non3BaHe pecypcu  B3aUMHO
AonbrBawyn ce 4Ype3 pasnuyHu
AbnboyrHa Ha KopeHoBaTa CuUCTe-
Ma, apxuTekTypa Ha nucrata u
ANHaMuKa Ha oTpacTBaHe. 3a ro-
namMa 4vact Ha EBpona niouepHaTta
ce oTrnexpaga 3a CeHo, aexuapaTu-
paH ypax, nenetm u cunax
(KepTtukosa, 2014). lenbt Ha nto-

season forages. Lack of
productivity of cool season
pastures during the summer
months often results in

overgrazing.

Perennial warm season grasses
produce their yields in midsummer,
which  could provide forage
production during that period (Jung
et al., 1978).

Productivity of the
agrophytocenoses generally
depends both on the productivity of
the components in pure form and
their morphological and biological
characteristics that suggest
complementarity, support and
evenly using environmental factors
(Tomov, 1987). The best strategy
for improving the productivity and
stability of pastures sowing two or
three species combine well under
specified environmental conditions
than complex mixtures (Tracy and
Sanderson, 2004).

Positive correlation between plant
diversity and productivity of
grasslands may include use
complementary resources through
various depth of the root system
architecture  of leaves and
dynamics of growing up.

In a large part of Europe lucerne
grown for hay, dehydrated forage,
pellets and silage (Kertikova,
2014). Contribution of alfalfa to the
dry matter yields of the mixtures
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uepHata oT gobueuTe Cyxo Be-
LLIEeCTBO Ha CMECKUTE Ce MPOMEHs
3HAYUTENHO B 3aBUCMMOCT OT ro-
OWHUTE Ha oTrnexaaHe. B nbpea-
Ta TroAMHa Ha €eKCnepuMeHTa,
CpefHO CbOTHOLLEHME Ha Jouep-
HaTa (12,7%) e 3HauuTenHo no-
HUCKO OT Te3u B JApyrute [ABse
roguHn  (cbotBeTHo 55,0% u
52,5%). To3snm pesyntat ©Oelwe
OYakBaH pes3ynTar, 3aloTo -
uepHaTa He MOXe Ada Mnokaxe no-
TeHumManHumms cn gobus B roanHa-
Ta Ha ceutba, OOKATO XUTHUTE
TPEBM Ha TOMNMS KnumaT npes
nbpBaTa rogMHa ca MHOro no-
nobpe ot Hes (Sanderson et al.,
2005). Ceutbata Ha cmMmecku OT
XUTHU 1N 6060BK TpPEBU LIe OONpU-
Hece 3a NpOM3BOACTBOTO Ha pac-
TUTENHa mMaca npes Cyxute roguHm
M Wwe goBede A0 HamansiBaHe Ha
nneeBenHaTta UHBa3sus B NpoabIiKe-
HWEe Ha HAKOJSIKO FOANHW crepn cent-
6ata. MpaBunHMAT n3bop Ha cop-
ToBe Boau Ao ycnex. Npu oueHka
Ha ObNrapcknm cCopToBE MOLEPHA,
Han-BMCOK aOobuB cyxa maca u
ObNroTparMHOCT ca MNONyyYeHn npu
coptoBeTe Ha NPK-TneseH — [apa
n lNneseH 6 (KepTtukosa, 2014).
M3cnepBaHua Ha cMecKu Mnokasear,
Yye C HanpegBaHe Ha Bb3pacTTa Ha
TPEBOCTOS AENDBT Ha XUTHUTE TPEBU
ce yBenun4yaesa M genbT Ha 6060BU
pacTeHUss W [MfeBenvM Hamansiea
(Nesi¢ et al., 2007).

Llenta e ga ce npoyuu pac-
Texa 1 pasBUTUETO Ha NbpBUs ObI-
rapckum CopT nacuwieH panrpac Xap-
MOHMSI U MbPBUAT TeTpannongeH
kangmaat copt NBG, otrnexgaHu

significantly changed depending on
the years.

In the first year of the experiment,
averaged ratio of the alfalfa (12.7
%) was significantly lower than
those in the other two years (55.0
% and 52.5 % respectively).

This result was an expected result
because alfalfa cannot show its
potential yield in the establishment
year while growing of the warm
season grasses in the first year is
much Dbetter than the alfalfa
(Sanderson et al, 2005).

Planting a mixture of grasses and
legumes will benefit herbage
production during dry years and
will reduce weed invasion for a few
years after planting.

The right varieties bring success.
In evaluation of Bulgarian Lucerne
cultivars the highest dry matter
yield and persistence was obtained
from IFC-Pleven varieties Pleven 6
and Dara (Kertikova, 2014).

Investigations showed that by
ageing of crops the share of
grasses increases and share of
legumes and weeds decreases
(Nesi¢, et al., 2007).

The aim is to study growth and
development of the first Bulgarian
perennial ryegrass variety
Harmoniya and the first candidate
tetraploid variety NBG, grown alone
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CaMOCTOATENHO M B CMECEHU noce-
BM C NnoLUepHa — Han-pasnpocTpaHe-
HUTe coptoBe Ha N®K — lNneBeH 6 n
Hapa.

MATEPUAIT U METOOU

OnuTLT e 3anoxeH npes npo-
netta Ha 2012 r. B NOK-lneBeH
BbPXY U3NYXXEH YepHO3eM Npu He-
nonveHu ycnosus. NpeacentbeHo
e BHeceH 20 kg da™ P,Osun N — 5
kg da™', a npes cneggawuTe rogu-
HW CbLUOTO KONMUYECTBO aMOHMEBa
cenuTpa paHo npes nponetra npu
MbpBa Bb3MOXHOCT.

Cxema: bnokoB meton B 3
NOBTOPEHUS, rofieMruHa Ha onNuTHa-
Ta napuenka - 5m? — 24
napuenkui. BapuaHtn Ha onuta ca
8: 1. MacuweH panrpac copt NOK
— XapMmoHua — gunnouvg; 2.
MacuweH paunrpac cenekumoHHa
TeTpa-nnongHa nonynauus — NBG;
3. JliouepHa copTt [lneBeH 6; 4.
JliouepHa copt Hapa; 5. lNacuieH
panrpac XapmoHus + nouepHa
MneBeH 6 (50:50); 6. MacuweH
panrpac NBG + nwuepHa [apa
(50:50); 7. TlacuweH pawrpac
NBG+ nouepHa lNneseH 6 (50:50);
8. MNacuweH paurpac XapmoHusa +
nouepHa Oapa (50:50); ot 1 go 4

— eJHOBWAOBM, CaMOCTOATENHU
noce-Bu, a oT 5 0o 8 — cmeceHn —
OBYKOMMOHeHTHN. Ceuntbata e

n3BbpLieHa Ha 26.03.2012, pbyHO
Ha Abnbo4vnHa 1 cm cbc cnegHuTe
centbeHn Hopmu: nwouepHa — 3
kg da’ npu caMoCTOATESIEH NOCEB
m 15 kg da'npu cmeceHo
oTrnexaa-He; nacuwieH pamrpac —
3 kg da’' npu camocTosiTeneH

and in mixed crops of alfalfa — the
most popular varieties of IFC -
Pleven 6 and Dara.

MATERIAL AND METHODS

The experiment is
established in the spring of 2012 in
IFC-Pleven on black soil, without
irrigation.  Before  sowing is
imported 20 kg da”' P205 and N —
5 kg da™’ and in coming years the
same amount of ammonium nitrate
in early spring as soon as possible.

Scheme: Block method in
three replications, size of the
experimental plots — 5m? — 24
plots. Variants of the experiment
are 8: 1. Perennial ryegrass variety
IFC — Harmoniya - diploid; 2.
Tetraploid  perennial  ryegrass
breeding population — NBG; 3.
Alfalfa variety Pleven 6; 4. Alfalfa
variety Dara; 5. Harmoniya
ryegrass + alfalfa Pleven 6 (50:50);
6. Ryegrass NBG + alfalfa Dara
(50:50); 7. Ryegrass NBG + alfalfa
Pleven 6 (50:50); 8. Harmony
ryegrass + alfalfa Dara (50:50); 1
to 4 — single species, individual
crops, and from 5 to 8 — mixed —
bi.

Sowing was carried out on
26.03.2012, by hand to a depth of
1 cm sowing the following rates:
lucerne — 3 kg da” in separate
sowing and 1,5 kg da™' for mixed
farming; ryegrass — 3 kg da” in
separate sowing and 1,5 kg da’
for mixed cultivation of diploid

117



noceB n 1,5 kg da'npu cmeceHo
oTrnexaaHe 3a AunnouaeH copT U
4 kg da' npu camocTosTeneH
nocee n 2 kg da‘1npm CMeceHo
oTrnexgaHe 3a TeTpannougHaTta
cenekumMoHHa nonynauuda. OnuTsbT
€ pekonTupaH 3a dypax B Havarsno-
TO Ha Wu3KracsiBaHe Ha >XUTHUSA
KOMMOHEHT NMpu MbpBU NOAPacT U B
HayanoTo Ha ubMTex Ha nouep-
HaTa npu cneaBawumte noapacTu.
Mpe3 2012 r. ca nonyye-HU 3 OTKO-
ca 3a nwuepHa U 2 3a nacuuleH
pairpac, kato nbpBM nogpact e
nokoceH Ha 13.06.2012r., a BTOpU
M TpeTn NoapacTn CbOTBETHO Ha
11.07.2012 r. n Ha 01.10.2012 .
Mpe3 2013 r. oNUTBLT € pekonTu-
paH 3a ypax — 5 oTkoca 3a no-
uepHaTa n 4 3a nacuvleH paurpac,
KaTo NMbpBM NoapacT e npubpaH Ha
09.05.2013r., a BTOpPWU, TPETH, YeET-
BbPTU N NeTU NogpacTn CbOTBETHO
Ha 17.06.2013 r., 19.07.2013 r.,
23.08.2013 r. n Ha 14.10.2013 .
Mpe3 2014 r. oNUTLT € pekonTu-
paH 3a ypax — 5 oTkoca 3a no-
uepHaTa 1 5 3a naculeH paurpac,
KaTo NMbpBM NoapacT e npubpaH Ha
08.05.2014r., a BTOpPWY, TPETH, YeT-
BbPTU N NeTU NogpacTn CbOTBETHO
Ha 11.06.2014 r., 15.07.2014 r,
13.08.2014 r. n Ha 13.10.2014 .
[Mpun nacuvLeH pan-rpac ca pekonTu-
paHu obwo 11 nogpacta, a npu
niouepHa n cmecku no 13 nogpacra.

lMokasatenu: boTaHu4eH cbe-
TaB Ha CMeckuTe, ce onpegensd,
KaTto ce B3emaT npobu OT 3eneHa
Maca exerogHo OT MbpBUS MOA-
pacT oT 1 mZ. OTpenHunTe BMOoBe
pacTeHunsa ce OoTAenAT oT npobaTa,

variety and 4 kg da™' in separate
sowing and 2 kg da” for mixed
cultivation of tetraploid breeding
population.

The experiment is harvested for
forage at the beginning of ear
formation of the grass component
in the first growth and early bloom
alfalfa in next growths. In 2012
they received 3 cuts of alfalfa and
2 of ryegrass as the first growth
was harvested on 13.06.2012, and
second and third respectively
growth  on 11.07.2012 and
01.10.2012 In 2013 experiment is
harvested for forage — 5 swath of
alfalfa and four for ryegrass as the
first growth is harvested on
09.05.2013g., and the second,
third, fourth and fifth respectively
cut of 17.06.2013, the 07/19/2013,
the 23.08.2013, and on 14/10/2013
In 2014 vyear experiment is
harvested for forage — 5 swath of
alfalfa and 5 for ryegrass as the

first growth is harvested on
08.05.2014g., and the second,
third, fourth and growth fifth
respectively on 06.11.2014,

15.07.2014 laying on 13.08.2014
and 13.10.2014. In ryegrass were
harvested a total of 11 regrowths,
while alfalfa and mixtures in 13

regrowths.
Characters: Botanical
composition of mixtures was

determined by taking samples of
green mass annually from the first
cut from 1 m? Individual plant
species were separated from the
sample, than based on their weight
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Ha 6asaTa Ha TexHus Osan Terno B
%, BMCOYMHA Ha TPEBOCTOA npeau
BCAKO npubupaHe, cm, ©Gpon
ctb6na ot % m 2 no nogpactn u
roanHN, cpeaHn, MMHUManNHU, Mak-
CMMarnHu CTOMHOCTW, CTaHAapTHU
OTKINIOHEHNA M KoedULMEHTU Ha
BapupaHe.

PE3YNTATU N OBCBXOAHE

B Tabnuua 1 ca npeacraBeHu
JaHHM 3a 60TaHM4YHMSA CbCTaB B
CMEeCeHNTE TPEBOCTOM MNpU MbPBU
oTKoc Ha 2012 r., KaTo 3a XUTHUSA
KOMMOHEHT MaculleH pawnrpac copt
XapMoHust OANOBOTO y4acTve Bapu-
pa ot 20,5 po 21,14%, a 3a NBG —
4n oT 924 po 16,04% wu
npeobnagasa nwouepHata — [apa
ot 79,5 no 83,96% u lNneBeH 6 oT
78,86 0o 90,76%.

share the relative presence in
mixture determined as %, height of
the sward before each cut, cm,
number of the stems from % m 2 by
cuts and years, average, minimal

and maximal values, standard
deviations and coefficient of
variation.

RESULTS AND DISCUSSION

Table 1 presents data on
botanical composition in mixed
swards in the first cut of 2012, as
the grass component perennial
ryegrass variety Harmoniya
shareholding ranged from 20.5 to
21.14 percent, and for NBG — 4n
from 9.24 to 16.04% and alfalfa
prevails — Dara from 79.5 to 83.96
percent and Pleven 6 from 78.86 to
90.76 percent.

Ta6bnuua 1. BoTtaHM4YyeH cbCTaB Ha MbLPBU NOAPACT NPU TPEBOCTOM OT MaculleH
paunrpac v niouepHa, oTrnexaaHn CaMoCTOATENHO U B cMecky, (%) 3a 2012 r.,

Table 1. Botanical composition - first

growth — 2012, % in pure stand and

mixtures between perennial ryegrass and alfalfa

BapuaHTu Y4yacTue kaTto KOMMNOHEHT B cBexaTta mMaca, %
Variants Share as component in fresh biomass, %

1. XapmoHus / Harmoniya 100

2.NBG 100

3. MNneseH 6 / Pleven 6 100

4. fapa / Dara 100

5. XapmoHus +lneeeH 6 / Harmoniya +Pleven 6 21.14 + 78.86

6. NBG + [lapa / NBG+ Dara 16.04 + 83.96

7.NBG + NneBeH 6 / NBG + Pleven 6 9.24 + 90.76

8. XapmoHus + [apa / Harmoniya + Dara 20.50 + 79.50

B Tabnuua 2 ca npeacraBeHu
AaHHKU 32 60TaHUYHMA CbCTaB npes
2013 r. B cMeceHuTe TpeBOCTOM Npwu
MbpPBM OTKOC KaTO 3a XUTHUSA KOM-
MOHEHT nMacuweH paunrpac copt
XapMoHuWs ASMnOBOTO y4acTue Bapu-
pa ot 0,27 go 1,00%, a 3a NBG —
4n ot 0,12 po 1,27% wn wn3usano

Table 2 presents data on
botanical composition in 2013 in
mixed swards in the first swath for
the grass component perennial
ryegrass variety Harmoniya
shareholding ranged from 0.27 to
1.00% and NBG — 4n from 0.12 to
1.27%, and entirely dominates
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npeobnagasa niouepHata — [Japa —
98 0o 99% wn lneBeH 6 — 99%.
Pesyntatute 3a 2014 r. ca
NOEHTUYHM.

alfalfa — Dara - 98 to 99% and 6
Pleven — 99%.

Ta6bnuua 2. BoTtaHM4YyeH CbCTaB Ha NbPBU NOAPACT NMPU TPEBOCTOM OT NacuLleH
paunrpac v niouepHa, oTrieXxaaHn CaMoCTOATENHO U B cMecky, (%) 3a 2013 r.
Table 2. Botanical composition — first growth — 2013, % in pure stand and
mixtures between perennial ryegrass and alfalfa

BapuaHTtn Y4yacTue KaTo KOMMOHEHT B cBeXaTa maca, %
Variants Share as component in fresh biomass, %

1. XapmoHus / Harmoniya 100

2.NBG 100

3. MNneBeH 6 / Pleven 6 100

4. fapa / Dara 100

5. XapmoHus +lneeeH 6 / Harmoniya +Pleven

6 0.27 +99.73

6. NBG + lapa / NBG+ Dara 1.27 +98.73

7.NBG + NneBeH 6 / NBG + Pleven 6 0.12 +99.88

8. XapmoHusa + [lapa / Harmoniya + Dara 1.00 + 99.00

B Tabnuua 3. ca paHHUTE 3a
BMCOYMHA Ha TPEBOCTOS, OTYMTaHa
npean BCAKO npubupaHe, npu ceme-
CeHUTEe MOCEeBU — 3a BCEKW KOMMO-
HeHT 3a 2012 r. B nbpBKM nogpacTt
cpegHo ot 30 namepBaHuna 3a Bapu-
aHT BMCOYMHATA NMpu NacuLLeH copT
XapmoHus e 26 cm, a 3a NBG - 28
Cm, XapaKkTepHO 3a TeTpaniougHu-
Te COpTOBE € Mo-rofiiMa BMCOYMHA
Ha pacTteHusTa. [Npu cnepBawmte
nogpactn BUCOYMHATa € CpeaHo
11-12 cm, 6e3 gokasaHu pasnuKu
MeXay [BaTa BapuaHTa, pacTeHus-
Ta ca C HamarneH Typrop u 6e3 uH-
TEH3MBEH pacTex, 3apagu MeTeo-
ponornyHute ycrosus. MNpu niouep-
HaTa BMCOYMHATa Bapupa Mo nopa-
pacTn, KaTto Han-BUCOKUTE CpeaHu
CTOMHOCTM 3a NbpBM NogpacTt ca
54-57 cm, 3a BTOpu 42-43cm, u
30-34 cm 3a TpeTu, Npu Han-BUCOK
BapuaunoHeH KoedmumeHT  3a
TpeTu nogpacTt, Tbi KaTo € Hanuue
BNUsiHME Ha edieKkTa Ha «KpanHuUa»

Table 3. Data on height of
the grass composition, reported
before each harvest in mixed
crops — for each component 2012.
In the first growth average of 30
measurements for height variation
in pasture stage variety Harmoniya
was 26 cm, and NBG - 28 cm,
typically about tetraploid varieties
is greater than a height of the
plants. In the next rergrowth height
is an average of 11-12 cm, with no
evidence of differences between
the two variants, the plants are
reduced turgor and without
intensive  growth, because of
weather conditions. Alfalfa height
varies in rergrowth, the highest
average for the first growth 54-57
cm, the second 42-43cm, and third

30-34 cm, such variation
coefficient is the highest for the
third rergrowth, as there is

influence the effect of «final » row
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pen npu cunHa KOHKypeH-uus B | in strong competition in terms of
yCrnoBus Ha BoAeH AenuuT. water deficit .

Ta6bnuua 3. BucounHu Ha pacteHusita, (Cm) npu TPeBOCTOW OT NaculleH panrpac
M nouepHa, oTrnexaaHu CaMmoCcTOSITENTHO U B CMECKMU No noapacTu, 3a 2012 r.
Table 3. Height, cm in pure stand and in mixtures of perennial ryegrass and
alfalfa, in cuts, 2012

BucounHa no BapuaHTtu / Height by variants, cm
| I'nogpact/lcut | Il nogpact /Il cut | | Il nogpact / lll cut
1. XapmoHnus / Harmoniya
average | 26.20 11.63 11.73
min 21.00 10.00 8.00
max 31.00 14.00 15.00
SD 2.39 1.11 1.57
CV, % 9.11 9.54 13.37
2.NBG

average 27.9 11.43 11.7
min 24 10 9

max 32 13 15

SD 11.74 4.50 4.95
CV, % 42.08 39.39 42.27

3. MNneBeH 6 / Pleven 6
average | 60.03 45.57 30.63
min 49.00 28.00 15.00
max 69.00 60.00 56.00
SD 4.80 8.08 12.06
CV, % 8.00 17.72 39.38
4. Oapa / Dara
average | 57.97 40.33 26.03
min 49.00 29.00 12.00
max 66.00 51.00 67.00
SD 3.93 5.82 13.82
CV, % 6.77 14.42 53.08
5. XapmoHus +lMneBeH 6 / Harmoniya + Pleven 6
average | 25.87 54.40 11.07 40.30 34.40
min 22.00 | 44.00 9.00 22.00 15.00
max 37.00 | 66.00 14.00 54.00 55.00
SD 3.22 5.39 1.26 8.21 11.26
CV, % 12.46 9.91 11.36 20.37 32.74
6. NBG + lapa / NBG + Dara

average | 21.87 57.50 10.53 43.50 31.00
min 18.00 | 47.00 7.00 27.00 15.00
max 30.00 | 73.00 13.00 58.00 61.00
SD 2.71 5.70 1.36 717 12.86
CV, % 12.41 9.92 12.89 16.48 41.49
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7.NBG + NneBeH 6 / NBG + Pleven 6
average | 23.10 57.17 10.47 42.57 30.80
min 19.00 | 43.00 7.00 29.00 12.00
max 30.00 73.00 13.00 62.00 62.00
SD 4.86 13.58 2.20 11.59 13.94
CV, % 21.04 | 23.76 21.01 27.23 45.27
8. XapmoHus + Japa / Harmoniya + Dara
average | 23.13 57.10 11.10 43.33 30.10
min 19.00 | 47.00 9.00 30.00 12.00
max 29.00 | 66.00 13.00 57.00 71.00
SD 2.37 5.47 1.06 7.79 14.16
CV, % 10.26 9.59 9.57 17.97 47.06

B Tabnuua 4 ca npeacraBeHu
OaHHMTE 3a BUCOYMHA Ha TPEBO-
CTOS, OTYMTaHa Npean BCSKO MNpu-
GupaHe, Npyu cemeceHnTe NoceBn —
3a BCEKM KOMMOHEHT npe3 2013 .
BucounHata npu nacuwieH copTt
XapmoHus e 76,5 cm, a 3a NBG —
68 cm. XapaktepHo 3a TeTpannoung-
HUTE COPTOBE € MOo-rofisiMa BUCOYU-
Ha Ha pacTeHusiTa, HO B cny4as
XapMmoHust pgoctura [o  MbIHO
nsknacsieaHe, a NBG — e B Ha4ano-
TO Ha hasara.

Mpu cnegBawuTte nogpacTu
BUCOYMHATaA Hamanssa nocneno-
BaTenHo ot 42, 21,9 n 12 cm, 6e3
JOKasaHW pasnukn mexay AsaTa
BapuaHTa. [pn nouepHaTa BUCO-
ymHaTa Bapupa no nogpacTu, Hau-
BUCOKN Cca CpeaHUTE CTOMHOCTH,
CbOTBETHO 3a MbpBU nogpacT
88-91 cm, Btopu 79-82 cm, un
Tpetn 79-80, yetBbpTU 54-59 U
netm 16-17 cm, kaTo BapuaUMOH-
HUAT KOePULNEHT € Han-BMUCOK 3a
neTn nogpacT, Mpu CUMHa KOHKY-
peHuna B YycnoBus Ha BOAeH

aeonumr.

Table 4 details the height of
the grass composition, reported
before every harvest in mixed
crops — for each componen in
2013. In the first growth for height
variation in  pasture variety
Harmony is 76,5 cm, and for
NBG- 68 cm. Typical of tetraploid
varieties is greater plant height |,
but in the case of Harmony
reaches full ear formation and
NBG - in the early phase.

In the next regrowths the
height decreased sequentially
from 42, 21, 9 and 12 cm, with no
evidence of differences between
the two varieties. In alfalfa height
varies in regrowth, the highest
average for the first growth 88-91
cm, the second 79-82 cm, and
the third 79-80, the fourth 54-59
and the fifth 16-17 cm, as the
variation coefficient was the
highest for the fifth rergrowth
where strong competition in terms
of water deficit.
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Ta6bnuua 4. BucounHu Ha pacTteHusiTa, (Cm) npu TPEeBOCTOM OT NacuULLeH paurpac
M niouepHa, oTriexaaHn camoCTOATENHO U B CMECKU No nogpacTtu, 3a 2013 r.
Table 4. Height, cm in pure stand and in mixtures of perennial ryegrass and
alfalfa, in cuts, 2013

BapuaHTm BucouunHa no BapuaHTty 1 nogpactu / Height by variants and cuts, cm
Variants | cut Il cut 11l cut | IV cut | V cut
1. XapmoHnus - Harmoniya
average 76.53 42.90 21.20 9.57 | 12.40
min 68.00 17.00 17.00 5.00 5.00
max 93.00 57.00 24.00 16.00 | 18.50
SD 5.40 9.27 214 2.51 3.05
CV, % 7.06 21.62 10.07 26.26 | 24.56
2.NBG
average 68.03 42.13 21.2 9.57 | 12.40
min 60 21 17 5.00 5.00
max 79 54 24 16.00 | 18.50
SD 37.28 18.01 2.14 2.51 3.05
CV, % 54.80 42.76 10.07 26.26 | 24.56
3. lNneBeH 6 — Pleven 6
average 90.73 82.00 79.20 54.90 | 17.62
min 80.00 63.00 64.00 33.00 | 5.00
max 104.00 110.00 96.00 94.00 | 62.00
SD 5.77 10.15 8.76 15.70 | 12.99
CV, % 6.35 12.38 11.06 28.59 | 73.75
4. [apa - Dara
average 87.73 79.30 80.43 59.53 | 19.82
min 80.00 61.00 61.00 39.00 | 5.00
max 100.00 99.00 95.00 92.00 | 43.00
SD 4.82 10.05 8.82 12.46 | 12.11
CV, % 5.49 12.68 10.96 20.94 | 61.09
5. XapmoHus +lMneBeH 6 / Harmoniya + Pleven 6
average 46.17 88.70 20.96 82.00 | 22.80 | 80.50 | 56.57 | 16.60
min 26.00 71.00 13.00 67.00 | 18.00 | 66.00 | 43.00 | 3.00
max 62.00 | 112.00 | 39.00 | 105.00 | 26.00 | 102.00 | 75.00 | 42.00
SD 9.50 8.90 6.34 8.75 2.95 8.49 9.57 | 11.08
CV, % 20.58 10.04 30.25 10.67 | 1294 | 10.54 | 16.91 | 66.72
6. NBG + [lapa / NBG + Dara
average 51.88 87.60 24.40 86.37 | 25.10 | 77.90 | 57.58 | 17.83
min 32.00 75.00 10.00 69.00 | 17.00 | 62.00 | 40.00 | 3.50
max 82.00 | 100.00 | 39.00 | 105.00 | 33.00 | 93.00 | 80.00 | 47.00
SD 12.02 6.32 12.86 9.46 5.38 7.30 10.84 | 13.77
CV, % 23.17 7.22 52.69 10.95 | 21.45 9.37 18.84 | 77.23
7.NBG + NneBeH 6 / NBG + Plweven 6
average 40.92 90.90 32.14 88.37 | 30.97 36.71 | 23.63
min 23.00 75.00 18.00 75.00 2.14 2.51 5.00
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max 82.00 | 105.00 | 52.69 | 116.00 | 96.00 94.00 | 77.23
SD 14.36 | 20.95 | 12.44 | 21.33 | 27.68 27.09 | 18.77
CV, % 3510 | 23.04 | 38.71 | 24.13 | 89.38 73.79 | 79.41

8. Xapmonus + [lapa / Harmoniya + Dara
average 45.36 | 92.93 | 29.65 | 87.47 | 21.00 | 83.33 | 64.03 | 20.17
min 26.00 | 79.00 | 21.00 | 75.00 | 12.00 | 67.00 | 36.00 | 4.50
max 67.00 | 117.00 | 49.00 | 103.00 | 34.00 | 107.00 | 95.00 | 50.00
SD 11.90 | 7.99 7.88 767 | 668 | 9.19 | 16.82 | 13.90
CV, % 2625 | 860 | 2658 | 8.77 | 31.81 | 11.02 | 26.27 | 68.93
B Tabnuua 5 ca noco4enu Table 5 details the height of
JaHHUTe 3a BUCOYMHA Ha TpeBoO- | the grass composition, reported

ctoqa npe3 2014 r. no nogpacTtu n
KOMMNOHeHTU. B nbpeBuM nogpact
BMCOYMHATA MpU nacuweH copT
XapmoHus e 73,3 cm, a 3a NBG —
68,4 cm. XapakTepHo 3a TeTpa-
naongHUTE COpTOBE € no-rondama
BMCOYMHA Ha pacTeHusiTa, HO B
cnyyas XapmoHus goctura Ao
NbNHO M3knacsieaHe, a NBG — B
Ha4YanoTto Ha dasara. lNpu cnea-
BallMTe noapactu BUCOYMHATA
Hamansiea nocnegoBaTenHo OT
32, 42, 23 n 18 cm, 6e3 gokasaHu
pasnuku Mexay aABaTta BapuaHTa

Mpu  nouepHata  BUcoYMHaTa
Bapupa no rnoapacTtu, Haru-BUCOKMU
cpedHn CTOMHOCTM 3a BTOpM

nogpact 86-88 cm, nbpeu 76-78
cm, n B Tpetn 71, 4yeTBbpTH 55 1
netn 49-50 cm.

before every harvest in mixed
crops - for each component in
2014. At first growth height in
pasture variety Harmoniya is 73,3
cm, and for NBG - 684 cm.
Typical of tetraploid varieties is
greater plant height, but in the
case of Harmoniya reaches full ear
formation and NBG - in the early
phase . In the next regrowths the
height decreased sequentially
from 32, 42, 23 and 18 cm, with no
evidence of differences between
the two varieties. In alfalfa height
varies in regrowth, the highest
average for the second regrowth
86-88 cm, the first 76-78 cm, and
third 71, fourth 55 and the fifth 49-
50 cm.

Ta6bnuua 5. BucounHm Ha pacteHusiTa, (Cm) npu TPeBOCTOM OT NacULLEeH paurpac
M nouepHa, oTriexaaHn cCaMmoCTOATENTHO U B CMECKU No noapacTtu, 3a 2014 r.
Table 5. Height, cm in pure stand and in mixtures between perennial ryegrass

and alfalfa, in cuts, 2014

BapuaHTu BucounHa no BapuaHTy 1 nogpactu / Height by variants and cuts, cm
Variants | cut | Il cut 11l cut | IV cut V cut
1. XapmoHnus - Harmoniya

average 73.3 32.1 42.7 22.7 18.5
min 65.0 21.0 31.0 14.0 14.0
max 84.0 47.0 50.0 34.0 23.0
SD 4.7 6.7 4.8 5.3 25
CV, % 6.4 20.9 11.2 23.5 13.4
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2. NBG

average 68.4 38.5 404 22.2 19.5
min 55.0 26.0 33.0 13.0 14.0
max 80.0 56.0 47.0 32.0 27.0
SD 34.5 16.2 18.7 9.8 7.1

CV, % 50.4 42.2 46.3 44.2 36.4

3. MNneseH 6 — Pleven 6
average 76.5 86.7 71.3 55.3 50.1
min 68.0 74.0 55.0 46.0 38.0
max 94.0 100.0 84.0 67.0 58.0
SD 5.6 6.0 7.4 5.5 5.5
CV, % 7.3 6.9 104 9.9 11.0
4. Japa - Dara

average 78.2 88.5 714 55.0 49.7
min 71.0 80.0 60.0 45.0 38.0
max 89.0 97.0 90.0 65.0 59.0
SD 4.5 4.6 6.5 4.8 5.2

CV, % 5.8 5.2 9.0 8.7 10.6

5. Xapmonus +lneseH 6 / Harmoniya + Pleven 6
average 29.7 75.5 86.2 68.8 54.2 471
min 18.0 63.0 77.0 61.0 44.0 32.0
max 51.0 99.0 92.0 81.0 63.0 63.0
SD 7.6 8.5 4.0 5.6 4.8 6.9
CV, % 25.7 11.2 4.6 8.1 8.8 14.7
6. NBG + [lapa / NBG + Dara
average 48.4 76.3 90.2 70.2 50.9 46.8
min 26.0 68.0 82.0 54.0 40.0 37.0
max 64.0 90.0 99.0 85.0 60.0 58.0
SD 11.2 6.0 4.5 7.4 5.8 4.9
CV, % 23.3 7.9 5.0 10.6 11.3 10.5
7.NBG + NneBeH 6 / NBG + Pleven 6
average 28.5 78.9 86.0 72.2 56.7 49.7
min 18.0 65.0 73.0 63.0 48.0 33.0
max 64.0 93.0 99.0 85.0 72.0 66.0
SD 15.9 18.4 19.8 16.0 12.7 12.5
CV, % 55.7 234 23.0 22.2 224 25.2
8. XapmoHus + [lapa / Harmoniya + Dara

average 53.1 79.7 90.2 71.5 55.2 52.6
min 42.0 70.0 80.0 62.0 50.0 41.0
max 65.0 93.0 97.0 79.0 66.0 66.0
SD 7.0 5.8 4.6 4.8 3.9 5.2
CV, % 13.1 7.3 5.1 6.7 7.0 9.9
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lMokasatenat OGpon cTbbna
oT am ?(Tabnuua 6) npe3 2012 .
3a MaculleH paunrpac Mma CUIHO
pasnuyaBawy ce CTOMHOCTU. [Npu
CaMOCTOAITENHO OTrMexgaHe Ha
copT XapMoHusi Gpon ctbbna e
cpegHo 1100,67 n Te ca camo
BereTaTuUBHW, a 3a TeTpannongHa-
Ta cenekuMoHHa nonynaumsa — %
no 1/3 ot 103K 6Gpon — 415 Gpos.
Mpn cmeceHuTe BapuaHTn GposT
Ha cTbbnata e 1/5 oT TO3M B Cca-
MOCTOATENHMSA noceB — 283 6pos
3a CopT XapMOHUS U oule no-ma-
nbk 3a NBG — egBa 65,33 6pos.

The trait number of stems
from %2 m 2 (Table 6) in 2012 for
perennial ryegrass have very
different values. In self-cultivation
of a variety Harmoniya number of
stems averaged 1100.67 and they
are only vegetative, and for
tetraploid breeding population — 7%
to 1/3 of that number — 415 pieces.
Mixed variants number of stems is
1/5 of that of the independent
seed-— 283 pieces variety Harmony
and still less for NBG — only 65,33
pieces.

Ta6bnuua 6. Bpon cTb6na or %2 m 2 Ha nacwuLueH panrpac camocCTOSITEJZIHO U B

cMecKa npu nbpBu nogpact, 2012 r.

Table 6. Number of stems in % m ? for perennial ryegrass in pure stand and in

mixture, first growth, 2012

No BapwaHT / Variant Bpoii ctbbna, cpeaHo SD cv
Lolium perenne L. Average stems number %
1. XapmoHus / Harmoniya 1100.67 149.95 13.62
2. NBG 415.67 150.78  36.27
5. XapmoHus + MneseH 6 / Harmoniya + Pleven 6 287.33 148.45 51.66
6. NBG + NneBeH 6 / NBG + Pleven 6 217.67 240.43 110.46
7. NBG + lapa / NBG + Dara 65.33 38.55 59.01
8. Xapmohus + lapa / Harmoniya + Dara 185.33 101.59  54.81

MokasaTenaT Gpow cTbbna ot Y4
m 2 (Tabnuua 7) 3a nacuiieH
panrpac npe3 2013 r. ma cuUnHo
pasnuyaBaw ce CTOMHOCTU B
nbpBu nogpact. [Npu camocTos-
TENHO oTrnexgaHe Ha copT Xap-
MOHUS BpoAaT cTbbna e cpegHo
1032,33, a 3a TeTpannougHaTta
cenekuMoHHa nonynauusa — 3Hayu-
TenHO No-ManbK OT To3n BGpon —
717,33. Tpu cmeceHnTe BapuaHTu
OposaT Ha cTbbnara € He3HauuTe-
NeH B CpaBHEHWe CbC CaMOCTOS-
TenHma noceB — oT 11 pgo 42 3a
COpPT XapMOHWSA U OLle NOo-Manbk
3a NBG - egBa ot 1 oo 22 6p.

The trait number of stems from
m 2 (Table 7) for ryegrass in 2013
has very different values in the first
growth.

In self-cultivation of a variety
Harmoniya number of stems
averaged 1032.33 and of
tetraploid breeding population —
considerably less than this
number— 717.33. in mixed variants
the number of stems is negligible
in comparison with independent
seed — from 11 to 42 for the
variety Harmony and still less for
NBG — only 1 to 22.
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Ta6bnuua 7. Bpoit cTb6na ot %+ m 2 Ha
cMecKa npu nbpBu nogpact, 2013

nacuvieH panrpac cCaMoCTOATESNIHO U B

Table 7. Number of stems in % m ? for perennial ryegrass in pure stand and in

mixture, first growth, 2013

No BapwaHT / Variant Bpow ctbbna, cpegHo SD (Y
Lolium perenne L. Average stems number %
1. XapmoHus / Harmoniya 1032.33 62.29 6.32
2. NBG 717.33 145.33  20.26
5. XapmoHus + MneseH 6 / Harmoniya + Pleven 6 11.00 19.05 173.21
6. NBG + lNneeeH 6 / NBG + Pleven 6 21.67 37.53 173.21
7. NBG + lapa / NBG + Dara 1.33 1.53 114.56
8. XapmoHus + lapa / Harmoniya + Dara 42.33 73.32 173.21

B Tabnuua 8 ca npeacrase-
HW OaHHWM 3a O6posd cTbbnata Ha
NnacuLLeH panrpac camo rnpu camo-
CTOATENHO OTIMeXaaHe BbB BTO-
pu, TpeTn 1 netn (4eTBbPTU) Noa-
pactu 3a paurpaca, TbW KaTto B
CMeceHuTe BapuaHTW HAMa Hanu-
4yme Ha cTbbna oT Hero. BbB BCuY-
K1 nogpacTtn 6pos Ha cTbbnaTa oT
nacvuweH pavrpac XapMoHus e
3Ha4YUTENHO no-ronam oT 6posa Um
3a NBG.

Table 8 presents data on the
number of stems of perennial
ryegrass only in self-cultivation in
the second, third and fifth (fourth)
for ryegrass, as mixed variants
there are no stems from it. In all
regrowths number of stems of
perennial ryegrass Harmoniya is
significantly larger than the
number of NBG.

Tabnuua 8. Bpoi cTb6na ot %a m % Ha nacuLeH pairpac camoCTOSITENTHO Npu

BTOpU, TPETU U NeTu nogpacTtu, 2013

Table 8. Number of stems in % m 2 for perennial ryegrass in pure stand and in

second, third and fifth cut, 2013

Ne BapwaHT / Variant Bpoii ctbbna, cpeaHo SD Ccv
Lolium perenne L. Average stems number %
Il nogpact /1l cut
1. XapmoHusi/ Harmoniya 905 404.59 44.72
2. NBG 602 247.14 41.05
11l nogpact / Il cut
1. XapMoHus / Harmoniya 1106.67 152.80 13.81
2. NBG 911.00 207.88 22.82
V nogpact / V cut
1. Xapmonus / Harmoniya 964.67 433.28 44.92
2 NBG 729.33 501.58 68.77

* Hama 4eTBBbPTY NogpacT 3a NaculleH panrpac npu nokocsiBaHe Ha YeTBbPTH

noapacT Ha nouepHaTta.

* There isn’t fourth regrowth for perennial ryegrass in alfalfa fourth regrowth

BposAT Ha cTbbnaTa npu nio-

The number of stems alfalfa

LuepHaTa Bapupa B 3aBUcMMOCT OT | varies depending on the variety

nogpacrta un copta (Tabnuua 9). B

and regrowth (Table 9). In the first
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nbpBu nogpact 2012 r. cpegHuTte
CTOMHOCTM 3a copT [Hapa ca 331,
BTOpU — 273 1 Tpetn 168. 3a copT
lMneBeH 6 ca kakTo cnegsa 328,
231 wn 177 3a nbpBu, BTOPU W
Tpetn nogpact. lNpu cmeceHute
BapuaHTn 6poaT Ha cTtbbnata oT
nouepHaTa e no-manbk.

growth in 2012 the average values
for variety Dara were 331, in the
second and the third 273 and 168.
For Pleven 6 are as follows 328,
231 and 177 in the first, second
and third regrowth, respectively.
Mixed variants number of stems of
alfalfa is less .

Ta6nuua 9. Bpon cTb6na ot am 2 Ha JIIOLlepHA CaMOCTOSATENHO U B CMecKa Npu
NbPBU, BTOPU U TpeTU nogpactu, 2012 r.
Table 9. Number of stems in % m? for alalfa in pure stand and in mixtures in first,

second, and third cut, 2012

Ne Medicago sativa L. — | nogpact / cut Average SD CV, %
3. MneBeH 6/ Pleven 6 328.67 30.75 9.35
4. [apa/Dara 331.00 140.30 42.39
5. XapmoHus + NneeeH 6 / Harmoniya + Pleven 6 270.33 51.83 19.17
6. NBG + NneeeH 6 / NBG + Pleven 6 235.33 49.34 20.97
7. NBG + lapa/NBG + Dara 258.00 23.81 9.23
8. XapmoHusa + Japa / Harmoniya + Dara 241.00 18.73 7.77
Medicago sativa L. — Il nogpacT / cut average SD CV. %
3. [lneseH 6 - Pleven 6 231 20.03 8.66
4. [apa-Dara 273 8.54 3.13
5. XapmoHus + NMneBeH 6 / Harmoniya + Pleven 6 215 18.73 8.71
6. NBG + NneBeH 6 / NBG + Pleven 6 246 56.98 23.13
7. NBG + lapa /NBG + Dara 197 26.31 13.33
8. XapmoHusa + [apa/ Harmoniya + Dara 226 31.43 13.91
Medicago sativa L. — lll nogpacT / cut average SD CV. %
3. Mne.eH 6/ Pleven 6 177.33 65.13 36.72
4. [apa/Dara 168.33 20.98 12.47
5. XapmoHus + NneBeH 6 / Harmoniya + Pleven 6 151.00 5.29 3.50
6. NBG + NneBeH 6 / NBG + Pleven 6 176.00 24.00 13.64
7. NBG + lapa /NBG + Dara 163.00 53.67 32.93
8. XapmoHus + fapa / Harmoniya + Dara 145.33 11.50 7.92

MokasaTtenat OGpon cTbbna
oT Ya m 2 (Tabnuua 10) 3a nacu-
LLleH paWrpac MMa CWiHO pasnu-
YaBally ce CTOMHOCTM B NbPBU
nogpact. [lpn camocToaTenHo
oTrnexgaHe Ha copT XapMOHUA
6pon cTbbna e cpegHo 1082,67, a
3a TeTpannougHaTta cernekumoHHa
nonynauma — 3Ha4YUTEenHo no-
ronam oOT TOo3n Gponm — 1253,33.
lMpn cmeceHuTe BapuaHTu GpoAT

The trait number of stems
from %2 m 2 (Table 10) for ryegrass
has very different values in the first
growth. In self-cultivation of a
variety Harmoniya number of
stems averaged 1082.67 and of
tetraploid breeding population —
considerably more than this
number — 1253.33.

Mixed variants number of stems is
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Ha cTbbnaTta e He3HayuTeneH B
CpaBHEHNE CbC CaMOCTOSATENHUSA
noces — ot 11 go 42 3a copt

insignificant compared to the
autonomous sowing — from 11 to
42 for the variety Harmoniya and

XapMoOHMS M ole Mno-manbK 3a
NBG - egBa ot 1 go 22 6p.

still less for NBG — only 1 to 22.

Ta6nuua 10. Bpoi cTL6na ot s m %2 Ha nouepHa, oTrrexaaHa cCaMoCTOSTENTHO U
B CMecCKa Nnpu NbpBU, BTOPU U TPETUTBBLPTU U NeTHu nogpactu, 2013 r.

Table 10. Number of stems in . m ? for alalfa in pure stand and in mixtures in
first, second, third, fourth and fifth cut, 2013

Ne Medicago sativa L. — | nogpacrt / cut Average SD CV, %
3. [neeH 6/ Pleven 6 204.00 22.65 11.10
4. [apa/Dara 253.33 67.30 26.57
5. XapwmoHus + lNneBeH 6 / Harmoniya + Pleven 6 245.00 96.38 39.34
6. NBG + NneseH 6 / NBG + Pleven 6 234.00 16.82 7.19
7. NBG + lapa / NBG + Dara 171.33 16.44 9.60
8. Xapwmonusa + [Japa / Harmoniya + Dara 252.00 43.35 17.20
Medicago sativa L. — Il nogpacrt / cut average SD CV. %
3. [neeH 6/ Pleven 6 295 16.09 5.46
4. [apa/Dara 223 44 .97 20.14
5. XapmoHus + NneseH 6 / Harmoniya + Pleven 6 250 44 .55 17.79
6. NBG + NneBeH 6 / NBG + Pleven 6 228 25.87 11.34
7. NBG + [Japa / NBG + Dara 251 41.20 16.39
8. Xapwmonusa + [Japa / Harmoniya + Dara 261 49.54 18.96
Medicago sativa L. — Ill nogpact / cut average SD CV. %
3. [neBeH 6/ Pleven 6 313.67 54.88 17.50
4. [apa/Dara 276.33 20.40 7.38
5. XapmoHus + lNneseH 6 / Harmoniya + Pleven 6 270.33 19.14 7.08
6. NBG + NneseH 6 / NBG + Pleven 6 264.00 53.86 20.40
7. NBG + Japa / NBG + Dara 240.67 29.67 12.33
8. Xapwmonusa + [Japa / Harmoniya + Dara 296.00 65.87 22.25
Medicago sativa L. — IV nogpacT / cut average SD CV. %
3. Mne.eH 6/ Pleven 6 290.00 44.03 15.18
4. [apa/Dara 279.33 57.55 20.60
5. XapmoHus + lNneseH 6 / Harmoniya + Pleven 6 309.67 40.50 13.08
6. NBG + NneBeH 6 / NBG + Pleven 6 282.00 5.57 1.97
7. NBG + fapa / NBG + Dara 263.00 7.21 2.74
8. Xapwmonus + [Japa / Harmoniya + Dara 248.33 40.50 16.31
Medicago sativa L. — V nogpacT / cut average SD CV. %
3. TMne.eH 6/ Pleven 6 140.67 31.26 22.22
4, [apa/Dara 150.33 41.79 27.80
5. XapmoHus + lNneseH 6 / Harmoniya + Pleven 6 144.67 25.32 17.51
6. NBG + NneseH 6 / NBG + Pleven 6 128.33 10.50 8.18
7. NBG + Japa / NBG + Dara 176.33 97.09 55.06
8. Xapwmonus + flapa / Harmoniya + Dara 186.00 54.06 29.07

B Tabnuua 11 ca npeacrta-
BEHM [aHHK 3a 6poda Ha cTbbnata

Table 11 presents data on
the number of stems of perennial
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Ha nacuwieH pawvrpac camo npu
CaMOCTOATESNHO OTrnexgaHe 3a
pauvrpaca, Tb KaTO B CMeCeHuTe
BapMaHTW HAMa Hanuyve Ha
cTbbna ot Hero. B nbpeu 1 BTOpH
nogpactn 6podatr Ha ctbbnata oT
nacuweH panrpac NBG e 3Hauyu-
TenHo no-ronsMm oT 6poa MM 3a
COpT XapMOHWUSI.

Ta6bnuua 11.
camocTosiTeNIHO no nogpacTu, 2014

Bpon ctbbna ot Y4 m

ryegrass only in self-cultivation of
grass, as in mixed variants there
are no stems from it. In the first
and second growth number of
stems of perennial ryegrass NBG
is significantly larger than the
number of Harmoniya.

2 Ha nacuvweH pawrpac, oTrnexaaH

Table 11. Number of stems in % m ? for perennial ryegrass in pure stand by

regrowths, 2014

BapwaHT / Variant Bpoii cTbbna, cpeaHo SD cv
Ne Lolium perenne L. Average stems number %
| nogpact / cut
1. XapMoHus /- Harmoniya 1082.67 177.74 86.26
2. NBG 1253.33 194.88 15.55
Il nogpact / cut
1. Xapmonus / Harmoniya 357 97.35 27.29
2. NBG 1216 415.12 34.13
Il nogpacrt / cut
1. XapMoHus / Harmoniya 530.00 115.47 21.79
2. NBG 412.67 228.51 55.37
IV nogpact / cut
1. Xapmonus / Harmoniya 706.00 171.41 24.28
2. NBG 706.00 171.41 5.69
V nogpacrt / cut
1. XapMoHus / Harmoniya 682.00 89.21 13.08
2. NBG 569.00 94.06 16.53
Bposat Ha ctbbnata npwu The number of stems alfalfa

nouepHaTa Bapvpa B 3aBUCUMOCT
OoT nogpacta u copta (Tabnuua
12). CpegHnte CTOMHOCTU Ha Bpos
ctbbna Ha copt [Hapa no
NoapacTy e CbOTBETHO: 3a MbpBYU
nogpact — 216; sBTopu — 281 Tpetun
239, yetBbpTh 324 1 netn 194. 3a
MneBeH 6 OpoAT MM € KakTo
cnenBa 214, 314, 252, 265 n 181
3a NbpBu, BTOPU, TPETU, YETBBLPTH
n neTn nogpacr.

varies depending on the variety
and regrowth (Table 12). In the
first growth averages variety Dara
are number 216 , second — 281
and third 239, fourth 324 and fifth
194 pieces. For Pleven 6 are as
follows 214, 314, 252, 265 and
181 for the first , second, third,
fourth and fifth undergrowth,
respectively.
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Ta6nuua 12. Bpoit cTb6na oT ¥+ m? Ha niouepHa, oTrnexaaHa CaMOCTOSITENHO U

B CMecKa no nogpactu, 3a 2014 r.

Table 12. Number of stems in ' m ? for alalfa in pure stand and in mixtures in

cut, 2014
Ne Medicago sativa L. — | nogpact / cut Average SD CV.%
3. lMneBeH 6 / Pleven 6 213.67 16.44 7.70
4, [apa/Dara 216.00 8.19 3.79
5.  Xapmonus + NneeH 6 / Harmoniya + Pleven 6 250.33 42.16 16.84
6. NBG +lNneBeH 6 / NBG + Pleven 6 212.33 21.08 9.93
7. NBG + [lapa /NBG + Dara 201.67 32.32 16.02
8.  XapmoHnusa + [lapa / Harmoniya + Dara 189.33 16.04 8.47
Medicago sativa L. — Il nogpact / cut average SD CV. %
3. lMneBeH 6 / Pleven 6 314 51.03 16.25
4. [apa/Dara 281 38.79 13.79
5.  Xapmonus + NneeH 6 / Harmoniya + Pleven 6 248 39.95 16.11
6. NBG +lNneBeH 6 / NBG + Pleven 6 244 47.90 19.66
7. NBG + [Japa/NBG + Dara 271 55.00 20.27
8.  Xapmonusa + [lapa / Harmoniya + Dara 265 13.61 513
Medicago sativa L. — lll nogpacT / cut average SD CV. %
3. lMneBeH 6 / Pleven 6 252.00 8.72 3.46
4. [apa/Dara 239.67 53.41 22.28
5.  Xapmonusa + [NneseH 6 / Harmoniya + Pleven 6 234.00 27.71 11.84
6. NBG +lneBeH 6 / NBG + Pleven 6 208.33 42.59 20.45
7. NBG + [apa/NBG + Dara 238.00 31.18 13.10
8.  Xapmohusa + [apa / Harmoniya + Dara 246.00 39.89 16.21
Medicago sativa L. — IV nogpacT / cut average SD CV. %
3. lMneBeH 6 / Pleven 6 264.67 28.87 10.91
4. [apa/Dara 324.00 18.73 5.78
5.  Xapmonus + NneseH 6 / Harmoniya + Pleven 6 256.33 34.53 13.47
6. NBG + lNneBeH 6 / NBG + Pleven 6 289.67 30.75 10.61
7. NBG + [Japa/NBG + Dara 277.67 20.55 7.40
8.  Xapmonuga + [apa / Harmoniya + Dara 297.33 56.89 19.13
Medicago sativa L. — V nogpact / cut average SD CV. %
3. TneBeH 6/ Pleven 6 181.00 18.03 9.96
4. [apa/Dara 194.00 83.21 42.89
5.  XapmoHnus + NneseH 6 / Harmoniya + Pleven 6 202.67 14.84 7.32
6. NBG + INneBeH 6 / NBG + Pleven 6 208.00 11.27 5.42
7. NBG + [Japa/NBG + Dara 193.00 9.54 4.94
8. XapmoHusa + [apa / Harmoniya + Dara 227.67 117.95 51.81
n3sogu CONCLUSIONS

= YcTaHOBeH € 60TaHNYHUAT CbC-
TaB Ha TPEBOCTOSA M MPU CMECKUTE
TOW ce onpegens oT B/ga U copTa
Ha KomnoHeHTuTe. lMpe3 nbpeBaTa
roovHa oT cb3flaBaHeTO Ha TPeBo-
cTost npu copmmpaHe Ha ™" noa-

= It has been found that the
botanical composition of the sward
in the mixtures is determined by
the species and variety of the
components. In the first year since
the formation of the | st growth
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pacT NacuWHWAT panrpac 3aema
ot 9,24% po 21,14%, kato copT
XapmoHusa ydactea ¢ 20,50 % pgo
21,14%, a TeTpannongHaTta cenek-
unoHHa nonynaums NBG c¢ 9,24%
0016,04%. JlrouepHaTa 3aema Hapg
2/3 pan ot 78,86% no 90,76%. lNo-
GanaHcupaHu ca cCMeckuTe C yvac-
TMeTo Ha copT XapMoHus. [lpes
BTOpaTa W TpeTaTa rogvHa OenbT
Ha NacuvLHuUs panrpac B CMeckuTe
Hamanaea ApacTUYHO WM AocTura
0o 0,12% po 1,27%, KoeTo npakTu-
YeCKM O3Ha4yaBa CUITHa arpecuBHOCT
Ha nouepHaTa M He3Ha4YMTEeNHO
HanMuMe Ha nacuweH panrpac.

= BucounHata Ha TpeBocTOUTE
CUNHO ce Bnvsie OT BWAa, copTa,
nogpacrta M roguHaTta Ha OTrnex-
paHe. PacteHunaTta Ha nacuwiHus
panrpac B roguMHata Ha 3anaraHe
Ha onuTa ca Han-BMCOKU B MbpBU
nogpact npean npubupaHe 26 cm
3a XapMmoHus n 28 cm 3a TeTpa-
nnouwgHata nonynaumsa NBG. B
cnensaumte nogpactv BUCOYUHA-
Ta HamansBa B eHaKBa CTerneH n
3a gBaTa BapuaHTa. [Npes BTOoparta
roguHa, Korato OCBEH BeretaTus-
HO, NMaCULLHUAT panrpac uva u re-
HepaTUBHO pa3BUTUE, BUCOYMHATA
MMa Hamn-ronemMm CTOMHOCTU Mpu
NbpBU OTKOC 3a XapmoHua 76,53
Cm 1 HamarnsiBa C BCeKku crieaBall
nogpact, CcboTBeTHO 42 cm, 21
cm, 10 cm n 12 cm. B cmeceHuTe

TPEBOCTON KUTHUAT  KOMMOHEHT
MMa no-mMankm CTOMHOCTU 3a
BUCOYMHA, B CpPaBHEHWE CbC

CaMOCTOATENTHOTO My OTrnexaaHe.
= [lpn nwouepHata B nNbpBa
roguHa copt [lneseH 6 wma no-
BMCOKM pacTeHus no noppacTw,
cbotBeTHO 60 cm, 46 cm, 31 cm, B

ryegrass loans from 9.24 % to
21.14% , as a variety Harmoniya
contributes 20.50% to 21.14% and
tetraploid breeding population NBG
of 924 % 1t016,04 %. Alfalfa
occupies over 2/3 share from
78.86% to 90.76%. More balanced
mixes are featuring with
participation of variety Harmoniya.
In second and the third year the
proportion of ryegrass in mixes
drastically reduced and reached
0.12% to 1.27 %, which in practice
means a strong aggressiveness of
alfalfa and insignificant presence of
perennial ryegrass.

= The height of sward
strongly influenced by the species,
variety, regrowth and vyear of
cultivation. The plants of perennial
ryegrass in the year of the
establishment of the experiment
are highest in the first undergrowth
before harvesting 26 cm for
Harmony and 28 cm for NBG. In
the next  regrowths height
decreases equally for both
variants. In the second vyear,
except when vegetative, ryegrass
has generative development, the
height has the highest values in
the first growth of Harmony 76,53
cm and decreases with each
subsequent regrowth, of 42 cm, 21
cm, 10 cm and 12 cm. In mixed
swards the grass component has
smaller values for height,
compared with its pure stand
cultivation.

= For alfalfa in the first year
variety Pleven 6 has higher plants
by regrowths, respectively 60 cm,
46 cm, 31 cm, compared with Dara
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cpaBHeHue ¢ [apa — 58 cm, 40 cm
n 26 cm. MNpu cmeceHo oTrnexaa-
He He ce Habniogasa pasnuuve
Mexay copToBeTe MO BUCOYUHA B
oTAenHUTe nogpacTu.

[Mpe3 BTOpaTa roguHa, korato ce
aoctura nbreH MNpoayKTUBEH MO-
TeHumarn BMcoYMHaTa € CbOTBETHO
90 cm, 82 cm, 80 cm, 55 1 18 cm
3a copt llneBeH 6 n 88 cm,79 cm,
80 cm, 60 cm n 20 cm 3a copT
Oapa, npwm CaMOCTOATENHO
otrnexgaHe. C Han-ronemun crTom-
HOCTU 3a BUCOYMHA OT CMeCKUTEe
ce oTnuyaBa XapmoHuda+[apa,
CbOTBETHO Nno nogpactn 93 cm, 88
cm,83 cm, 64 cm 1 20 cm.

lMpe3 TpeTaTa rogMHa Han-BUCOKMU
ca pacTeHusi npu NbpBWU NoapacT,
C TMNOCTENeHHO HamansgBaHe B
cnensawumrte nogpactu, HO TpeTu
nogpacT e no-sucok ot sBTopu ¢ 10-
11 cm.

= [lacnwHunat paunrpac NBG e
NO-BUCOK BBB BTOPU U MeTU noa-
pacTu B CpaBHEHWE C XapMOHWUS.
JllouepHata copt [Hapa npes
Tpetata rogMHa uma cpegHo no-
ronemMm CTOMHOCTM 3a BUCOYUHA B
MbpBY U BTOPU NogpacTn N egHak-
BM B OCTaHBanute Tpu nogpactu c
[MneBeH 6, Npy CaMOCTOATENHO OT-
rnexxaaHe.

= bpoaT Ha cTbbnarta xapakrepu-
3Mpa NNbTHOCTTA Ha TPEBOCTOA U
ce Bnusie CUMHO OT BuAa, copTa,
Ha4yMHa Ha oTrnexaaHe (camocTo-
ATENHO UNN CMeceHo), nogpacTta n
rogvHaTa. [lacuwHuat  panrpac
copT XapMOHUS uMMa MNO-ronsm
Gpon ctbbna OT TeTpannouaHuS
cenekunoHeH Homep NBG B nbpBa
M BTOpa roguHa BbB BCUYKMU MOA-
pacTtu. [Npe3 Tpetata roguHa NBG

— 58 cm, 40 cm and 26 cm. In
mixed cultivation there was no
difference between varieties in
height across regrowths.

In the second year, when stand
reached full productive potential,
the height respectively 90 cm, 82
cm, 80 cm, 55 and 18 cm for
variety Pleven 6 and 88 cm, 79 cm,
80 cm, 60 cm and 20 cm for variety
Dara in self-cultivation.The largest
values for height of mixtures
features Harmoniya + Dara,
respectively regrowths 93 cm, 88
cm, 83 cm, 64 cm and 20 cm.

During the third year the highest
plants are at first regrowth, with a
gradual decrease in the next
rergrowth, but third regrowth is
higher than the second with 10-11
cm.

= Ryegrass NBG is higher in
the second and fifth regrowth
compared to Harmoniya. Alfalfa
variety Dara in the third year has
an average higher values for
height in the first and second
regrowth and the same in the other
three rergrowths of Pleven 6, self-
cultivation.

= The number of stems
characterize the density of the
grass composition and is strongly
influenced by the species, variety,
growing method, regrowth and
year. Ryegrass variety Harmoniya
has a large number stems from
NBG in the first and second year in
all regrowths.

During the third year NBG has a
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uMma no-ronsgm 6Gpon cTbbONa B
MbpBM U BTOPWU NMOApacTy U MoYTH
€e[HaKbB B TPETU, YETBBLPTN N NETH
nogpactn. OT nbpBa KbM creaBa-
XN FOAWMHM TO3W MnokasaTen uma
CTabWNHOCT, C TeHOeHUMs Ha Ha-
pacTBaHe Ha CTOMHOCTUTE, ocobe-
Ho 3a NBG.

= [lpn camocToATENHO OTrnex-
AaHe Ha nouepHa nva BapupaHe B
B6posaT Ha cTbbnarta B 3aBUCMMOCT
OT copTa, roguMHata u nogpacra.
Copt [apa B nbpBM nogpacT npes
BCMYKM FOAMHU Ce OoTnn4yaBa C Mo-
ronam 6pon ctbbna B cpaBHEHME C
[MneBeH 6, KakTO N 32 YETBBLPTU U
neTu NOApAacT Ha TpeTaTa roguHa.

= [llpn cmeceHO oTrnexnaHe Ha
nacuweH paunrpac ce Habnwogasa
3Ha4YnUTENHO no-mManbk Gpon
ctbbna 1 3a gBara BapumaHTa. 3a
nouepHata B CMeCcKks OpoaT Ha
ctbbnaTta e no-manbk, OTKOMKOTO
Npyv CaMOCTOATENHO OTrnexnaHe,
HO HamaneHueTo e no-cnabo.
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PE3IOME

B onutHoTo none Ha UIMK3-TposH
€ n3BedeH OMUT 3a MpoyyBaHe noBefe-
HMETO Ha HSIKOWM HEeWsnonssaHu OO cera
npv Cb3gaBaHe Ha CATU TPEBOCTOM XUTHU
nvBagHuW TPEBU C MeCTeH npousxog. Yc-
TaHOBU Ce Bb3MOXHOCTTa 3a OTrMexgaHe
Ha dopeHcku panrpac n 6ana nonesuvua 3a
YCNOBUSATA Ha CWITHO OFfIEEHN MNCEBAO-
NoA30NIUCTU MOYBU, C HOrOU3TOYHO M3IO-
XeHue, B panioHa Ha CpegHa Ctapa nna-
HMHa. 3a cpegHOAbLMroTpaeH nepuog Ha
usnonssaHe (2011-2015 r.), Han-NpoAykK-
TMBHM Ca BMAOBETE YepBeHa U TPbCTUKO-
BMAHa Briacatka. CpegHuAT gobve Ha 3e-
neHa maca oT YyepBeHa Bnacatka e 2170
kg/da, a Ha cyxa maca — 703,2 kg/da.
TpbCcTMKOBMAHaATa Bnacatka 9 npesuvwa-
Ba He3HauuTenHo Mo cpegeH JoOuMB Ha
3eneHa maca (5,07%), a otcTbnBa nNpwu
cyxaTa Maca CbLO Taka He3HauYnTerHo
(5,73%). Han-HuckopobvBHUTE TpeBu B
Npoy4YBaHETO ca NacCULLHMAT paurpac u

SUMMARY

An experiment was conducted in
the experimental field of RIMSA-Troyan
with the aim to study the behaviour of
some meadow grasses of local origin,
which have not been used before, using
artificial sowing of meadow grasses. The
opportunity for growing of French rye
grass and white bentgrass was
determined in the condition of highly
gleyed, pseudopodzolic soils, at south-
east exposure, in the region of the Central
Balkan Mountain. For a medium long
period (2011-2015), red fescue and tall
fescue were the most productive. The
average green matter yield of red fescue
was 2170 kg/da, and dry matter — 703.2
kg/da. In comparison, tall fescue
surpassed it insignificantly in the average
green matter yield (5.07%), and it was
also insignificantly inferior according to
dry matter (5.73%). Perennial ryegrass
and big quaking grass were the most low-
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cbnavuata. 3eneHata um Maca cpegHo
3a nepuoga e 1630 kg/da n 1610 kg/da, a
cyxata cboTBeTHO e 415,90 Kkg/da u
487,83 kg/da.

Han-Bucok gsn B TpeBocTouUTe Ce
yCTaHOBsIBA NPV YepBeHaTa BracaTtka u
Osanata nonesuua. B kpast Ha u3cnepnga-
Hus nepuog (2015 r.) Tol e CbOTBETHO
83,3% 1 81,8%.

YcTaHOBM ce camo3sacsiBaHe Ha
Opyrv nvMBagHW TPEBU C MECTEH Mpous-
X0Z, Ha OCHOBA HaNU4HU TEXHN CEMEHA B
noyeara.

dopmupa ce xunoTesa, 4ye BCsKa
,CTPYKTYpHa eguHuua’(......, Bug, nonyna-
ums, coprT, ....) NpeAcTaBnsiBa cBoeobpas-
Ha ,eHepro-MHdopmaumnoHHa cuctema”
CbC CbOTBETHA ,MPOeKLMs BbB BpemeTo”.

KnioyoBu Aymu: XWUTHW NuUBagHU
TpeBu, MECTHU €KOoTUMnose, CTapa niaHuHa,
Xunortesu

yBo[

M3nonaBaHeTo Ha nuBagHUTE
TPEeBOCTOM MNO3BOMsABA Aa ce npe-
KpayaT TpaguuMOHHW T[paHULM B
obwonpmnetn pasbupaHus 3a 3e-
Meaenue, ekonorus, KoHcepBaLms,
CTOMaHUCBaHe Ha 3emsATa, KaTto
MOXe [fa uenu YCTOMYMBOCT Ha
pasBuMTME, CaMOBbL3CTaHOBSABaHE,
HamansaBaHe ynoTpebarta Ha nec-
TMUMAN N U3KYCTBEHM TOPOBE, 3a-
lWMTa Ha noysarta u T.H.. (Krueger
et al., 2002). CneuuncmkaTa B pery-
nauustTa Ha BoOAONOTPebneHneTo
npu nNuBagHUTE TPEBM MNOBULLABA
BNa)HOCTTa Ha no4BaTta U CHUXa-
Ba TemnepaTtyparta. [lpomaHaTta B
Tepmoperynauusta Boau OO CHU-
XaBaHe TemnepaTypaTa Ha Bb3ay-
xa Hag Hesa (Shumway, 2000),
KOEeTO MoBMLIaBa 3HAYEHMETO UM B
€KONMOrMYyHO OTHOLLEeHne. Bcuyko
NMOCOYEHO, BKITHOYMTENHO NPOMsiHa-

yielding grasses in the current study.
Their average green mass, for the period
of study, was 1630kg/da and 1610kg/da,
and their dry mass was 415.90 kg/da and
respectively 487.83 kg/da.

Red fescue and white bentgrass
had the highest percentage in the
grasslands. In the end of the study period
(2015), it was respectively 83.3% and
81.8%.

Self-sowing of other meadow
grasses of local origin was found, based
on availability of their seeds in the soil.

A hypothesis is formed that each
“structural unit” (..., species, population,
cultivar, ...) represents a peculiar “energy-
information system”, with the
corresponding “projection in Time”.

Key words: meadow grasses, local
ecotypes, Balkan Mountains, hypothesis

INTRODUCTION

The using of grasslands
permits to go beyond the traditional
limits of the commonly accepted
views about agriculture, ecology,
preservation, and land
management, as its aim may be a
sustainable development, self-
recovery, decrease in pesticide
use and artificial fertilizers, and soil
protection etc. (Krueger et al.,

2002). The specificity in water
consumption regulation for
meadow species increases soll
humidity and lowers its

temperature. The heat regulation
of soil leads to decrease in its air
temperature  (Shumway, 2000;
Wilson, 1996), which increases
their significance in ecological
terms.

The above-mentioned, including
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Ta B [MpeHoca Ha XpaHuTenHu
BellecTBa W pasrpaxgaHeto Ha
cb3gajeHata opraHMyHa Maca
(Koukoura, 1998), nossonsiBa ypes
KOHKPETHN BuaoBe ypaxkHu Tpe-
BW Oa ce Tbpcu “KOHcepBaLMnoO-
HeH noaxopn Npu BbL3CTaHOBSABa-
He Ha perpagupanu TepeHu”,
KakBUTO Ce YCTaHOBSIBAT B HAKOU
panoHn Ha KoromstoyHa wn HOro-
3anagHa bwvnrapusa, Hanpumep
(MuteB n HangeHosa, 2008)

B nnaHuWHCKMTE panoHu Ha
Bbnrapua ekonormyHute ycrnosus-
Ta BapupaT CWUMHO, KOeTO Hanara
crneumduryeH nogdbop Ha NuBagHu
BMOOBE, KOUTO Jda cb3gasar
TakoBa KayeCTBO Ha TpeBOCToUTe,
ye nocrnegHUTe pda MoraT da
YCTOSAT Ha MNPOMEHUTE B YCNOBUA
Ha MecToobutaHune. B nocnegHute
roauHn npasu BrneyaTrieHue, 4ye B
MECTHUTEe eCTeCTBEHU TPeBOCTOMU
ce yTBbpXOaBaT W AOOMUHWUpAT
BMgoBe Kkato 6gana nonesuua,
dpeHckn paurpac, cbnsuua un ap.
M TO NPU CPaBHUTENHO 3acyLlnuv-
BUTE YCMOBUS Ha HOXHUTE U torosa-
nagHUTe CKIOHOBE Ha NnaHuHaTa.
ToBa Hanara npoyyBaHe Ha npo-
AYKTUBHMA UM MOTeHuuan npwu
CbMNOCTaBUMOCT C YepBeHaTa W
TPBbCTUKOBMAHATa Bnacartka, Kouto
Ce U3non3BaT KaTto OCHOBHU KOM-
NMOHEHTU 3a Cb3gaBaHe Ha ypax-
HW TPEBOCTOM B MNMIAHUCKUTE yCro-
Busa Ha CpegHa Ctapa nnaHuHa.

Llenta Ha nscneasaHeTo e aa
ce npoyun dpypaxHua noteHuman
Ha HAKOW HEeM3non3BaHu 40 cera B
panoHa Ha CpegHa Crtapa nnaHuHa.
nveagHu BUOOBE C MECTEH NPOU3Xo[.

the change in nutrient transfer and
absorption of the created organic
matter (Koukoura, 1998) permits to
look for “a preserving approach
in the re-establishment of
degraded areas”, which are
determined in some regions of
South-East and South-Western
Bulgaria (Mitev and Naydenova,
2008).

The ecological conditions in
the mountain regions of Bulgaria

vary greatly, which requires a
specific selection of meadow
species that should create

qualitative grasslands, which latter
should endure the changes in
habitat conditions.

It is noteworthy in the recent years
that in the local natural grasslands
are established and dominant
species, such as white bentgrass,
French rye grass, big quaking
grass etc., in relatively dry
conditions of the south and south-
west slopes of the mountain. This
requires study of their productive
potential in comparing red and tall
fescue, which are used as basic
components for establishment of
forage grasslands in the mountain
conditions of the Central Balkan
Mountain.

The aim of present study was
to determine the forage potential of
some meadow grasses of local
origin, which have not been used
before, under the conditions of the
Central Balkan Mountain.
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MATEPUAN U METOOU

OnnTtbT Oe 3anoxeH B ONUT-
HoTo norie Ha UIMXK3-TposH, pas-
nonoxeHo Ha 384 m HagMmopcka
BUCOYMHa npe3 nposietta Ha 2010
r., no énokosunsa meton, B 4 NOBTO-
PEeHus, C rofieMuHa Ha onuTHaTa
napuena ot 1 m2 MoysaTa e nces-
gornoasonucta, ¢ BUCOKa CTeneH
Ha ornesiBaHe M ce XapakTepusu-
paT ¢ pHikcyy 3,9, 0OMEHHN KaTUOHU
B meqv/100 g nouysa, Al-1,6; Mn-
1,3; Ca+Mg-4,5 (MuteB n bennep-
ynHoB, 2000). CpepgHoroguwiHaTta
BanexHa cymMa 3a panoHa Ha
eKkcnepumeHTa 3a ObfroroguileH
nepuog e 734,4 mm, a Tasu 3a
BeretTaumoHHua nepuog — 453 mm.
lMpe3 eceHTa nnowTa 6e nlopaHa
Ha AbndoyunHa ot 18-20 cm. Moy-
BaTa, npeaun centba, 6e goseneHa
00 rpaguHcko cbetosiHme. Centba-
Ta 6e wusBbplieHa npe3 2010 r.,
pBbYHO, pasnpbcHaTto, ¢ 800 KbIHSA-
eMOCNocoBGHU ceMeHa Ha 1 m?
6e3 TopeHe. Cnepn ceutbata Oe
BanupaHo. BapuaHTute Ha npoyu-
BaHe ca cnegHute: 1. YepBeHa
Bnacartka (Festuca rubra L.), 2.
MacuweH paurpac (Lolium
perenne L.), 3. ExoBa rnaBuua
(Dactylis glomerata L.), 4. ®peH-
ckn paurpac (Arrhenatherum
elatius P.B.-Avena elatior L.), 5.
TpbcTukoBmnaHa BriacaTtka
(Festuca arundinacea Schreb), 6.
Cbun3uua (Briza maxima L.), 7.
3naTtuct oBec (Trisetum
flavescens L.), 8. bana noneBuua
(Agrostis alba L.= Agrostis
stolonifera L.). W3nonseaHu ca
MECTHM nonyrauuMmM Ha BWOOBETE.

MATERIAL AND METHODS

The experiment was set in
the experimental field of RIMSA-
Troyan, located at the altitude of
384 m, in the spring of 2010, using
the block method, with 4
replications, with a size of the
experimental parcel of 1m? The
soil is pseudopodzolic, with a high
degree of gleying, characterized by
pH (KCI) 3.9, exchangeable
cations in meqv/100 g soil, Al —
1.6; Mn — 1.3; Ca+Mg — 4.5. (Mitev
and Belperchinov, 2000). The
average annual rainfall amount in
the region of the experiment for a
long-term period was 734.4 mm,
and for the vegetation period — 453
mm. Soil was ploughed in depth of
18-20cm in  autumn. Before
sowing, the soil was brought to a
garden state. Sowing was
conducted manually in 2010 in a
disperse manner, with 800 seeds
capable of germinating at 1m?
without fertilization. After sowing
the land was rolled. The variants of
study were as follows: 1. Red
fescue (Festuca rubra L.), 2.
Perrenial ryegrass (Lolium
perenne L.), 3. Cock’s foot
(Dactylis glomerata L.), 4. French
rye grass (Arrhenatherum elatius
P.B.-Avena elatior L.), 5. Tall
fescue (Festuca arundinacea
Schreb), 6. Big quaking grass
(Briza maxima L.), 7. Golden oat
grass (Trisetum flavescens L.), 8.
White bentgrass (Agrostis alba
L.= Agrostis stolonifera L.). Local
populations of species were used.
Green and dry matter yield were
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Mpocneguxa ce fobuB Ha 3eneHa
M cyxa maca, kakto un 6otaHudec-
KMSi CbCTaB Ha TpeBOCTOMTE B ne-
punoga 2011-2015r. TpeBute 6sixa
MOKOCSIBAHN BbB (pasa MbfHO W3-
meTngaBaHe/nsknacasaHe. B rogm-
HaTa Ha 3acaBaHe (2010) onuTbT
He ce peKkonTmpa, a ce U3BbpLUMXa
OBe CaHuTapHM KocuTbm 3a Bopba
c nneeenuTe. 3a cTaTUCTU4ecka
obpaboTka Ha AaHHUTe 3a OOobuMB e
M3non3eaH BapuauMOHEH aHanu3
(ANOVA). YacTt oT pesynTtaTtute ca
ny6nukyBaHn B npeaxofHa cratns
(Murtes, 2014)

PE3YJNITATU U OBCBXOAHE
Hobusnte Ha 3eneHa n cyxa
mMaca ca nocoyeHu B Tabnuua 1.
3a cpegHoObLNroTpaeH nepuoa
(2011-2015 r.) HaW-NPOAYKTUBHU
ca BMOoBeTe YyepBeHa U TPbCTUKO-
BMAHa Bnacatka. CpegHusat gobvs
Ha 3ereHa maca oT YepBeHa Bna-
catka e 2170 kg/da, a Ha cyxa
maca — 703,2 kg/da. TpbcTukoBmAa-
HaTa Bracatka 9 npesullaBa He-
3Ha4ynTenHo no cpefeH gobwe Ha
3eneHa maca (5,07%), a otcTbnBa
npy cyxaTa mMaca Cbllo Taka He-
3HauuTenHo (5,73%). MNpu cpegHo-
ObNroTpaeH nepuvoa Ha n3nonaea-
He Han-cnabo npoayKTUBHWM ca
NaCULLHWNAT panrpac u cbnsuuara.
[obuBbT Ha 3eneHa Maca OT TAX
cpedHoO 3a nepvoga € CbOTBETHO
1630 kg/da n 1610 kg/da, a Ha
cyxa— 415,90 kg/da n 487,83 kg/da.
BuooseTte peHckn pawnrpac,
3raTuUCT OBeC M nonesuvua, KOUTO
0O cera He ca OTMMeXdaHu KaTto
KyNnTypHW BMAOBE B paloHa Ha

followed, as well as the botanical
composition of grasslands in the
period 2011-2015. Grasses were
cut in the phase of full heading/ear
formation. The experiment was not
harvested, in the year of sowing
(2010), but two sanitary cuttings
were performed in order to fight
weeds. For the  statistical
processing of yield data was used
analysis of variance (ANOVA). A
part of the results were published
in the previous article (Mitev,
2014).

RESULTS AND DISCUSSION

Green and dry matter yields
are shown in Table 1. The most
productive species for an average
long-term period (2011-2015) were
red and tall fescue. The average
green matter yield of red fescue
was 2170 kg/da, and dry matter —
703.2 kg/da. In comparison, tall
fescue surpassed it insignificantly
in the average green matter yield
(6.07%), and it was also
insignificantly inferior according to
dry matter (5.73%). Perennial
ryegrass and big quaking grass
were the least productive for a
medium long period. Their average
green matter yield for the period
was respectively 1630 kg/da and
1610 kg/da, and dry matter was
415.90 kg/da and 487.83 kg/da.

Species, such as French rye
grass, golden oat grass and white
bentgrass, which have not been
cultivated as cultural species till
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npeannaHnHuTe Ha CpegHa Ctapa
nnaHWHa, OTCTbNBAT C HEAOKa3aHU
pasnuku no cpefeH Aobmus Ha cyxo
BELLEeCTBO OT YepBeHaTa Bnacar-
ka. B apyrv npoydBaHusa, TS €
nokasana npegumcTeaTa cu, B
CpaBHEHMe C peguua nuBagHu
Tpeeu (Mutes, 1995; MuteB 1 kon,
2013; Totev, 1984).

now in the region of foothills of the
Central Balkan Mountain, gave
way with unproven differences in
the average yield of red fescue dry
matter. In other studies, the latter
species has shown its advantages
in productive terms, in comparison
with a number of other meadow
grasses (Mitev, 1995; Mitev et al.,
2013; Totev, 1984).

Ta6bnuua 1. [lo6buB Ha 3eneHa M cyxa maca no roagvHu U cpegHo 3a nepuoja B

kg/da (2011-2015r.)

Table 1. Green and dry matter yield in years and average for the period in kg/da

(2011-2015)

3eneHa maca / Green mass

BapuaHTt 2011r. 2012r.

2013 r.

2014 r. 2015r. CpeaHol/Average

Variant kg/da % kg/da % kg/da

% kg/da % kg/da % kg/da %

2150 100,00
1900 88,37
1550 72,09
1850 86,05
2050 95,35
60,47
60,47
81,40
27,43
37,32
50,38

2650 100,00
67,92
83,02
79,25
116,98
69,81
92,45
113,21
820,55 30,96
1116,42 42,13
1506,96 56,87

2650
1450
2550
2950
3300

PNOO PN

. 1750
GD 5% 589,73
GD 1% 802,38

GD 0,1% 1083,07

770,03
1047,69
1414,19

100,00
54,72
96,23
111,32
124,53
79,25

2200 100,00
1800 81,82
1700 77,27
1600 72,73
1750 79,55
1650 75,00

1200 100,00
1200 100,00
1150 95,83
1150 95,83
1200 100,00
1150 95,83

2170 100,00
1630 75,12
1830 84,33
1930 88,94
2280 105,07
1610 74,19
109,43 1500 68,18 1150 95,83 1860 85,71
81,13 2300 104,55 1050 87,50 2050 94,47
29,06 481,96 21,91 303,85 25,32 441,67 20,31
39,54 655,75 29,81 413,41 34,45 600,93 27,63
53,37 885,14 40,23 558,02 46,50 811,15 37,29

Cyxa maca / Dry matter

BapuaHTt 2011 r. 2012r.

2013 r.

2014r. 2015r. CpenHo/Average

Variant  kg/da % kg/da % kg/da

% kgida % kg/lda % kgl/da %

1. 716,60 100,00
76,23
58,40
100,37
85,36
48,24
66,16
66,69
25,75
35,04
47,29

911,60
431,28
551,54
708,96
891,56
591,45
709,28
913,80
236,75
322,11
434,79

100,00
47,31

60,50
77,77
97,80
64,88
77,81

100,24
25,94
35,30
47,65

826,80

oNo,rON

GD 5%
GD 1%

) 322,48
GD 0,1% 338,13

435,29

100,00 723,80 100,00 337,20 100,00 703,20 100,00
51,82 422,64 58,39 250,92 74,41 41590 59,14
96,75 536,01 74,05 321,31 95,29 525,46 74,72
124,25 693,12 95,76 290,03 86,01 687,73 97,80
119,25 506,98 70,04 318,48 94,45 662,93 94,27
75,02 545,99 75,43 335,80 99,58 487,83 69,37
104,82 541,80 74,85 351,79 104,33 588,72 83,72
79,18 738,07 101,97 295,58 87,66 616,01 87,60
28,64 141,78 19,62 85,69 25,39 133,97 19,07
38,97 192,90 26,70 116,59 34,55 182,28 25,95
52,60 260,38 36,04 157,38 46,63 246,04 35,02

*INereHpa: 1.

YepBeHa Bnacatka, 2. lMacuweH panrpac, 3. ExoBa rnaeuua, 4. PpeHckn

pavirpac, 5. TpbCcTMKOBMAHA BriacaTka, 6. Cbnauua, 7. 3naTtnct osec, 8. bana nonesuua.
*Legend: 1. Red fescue, 2. Perrenial ryegrass, 3. Cock’s foot, 4. French rye grass, 5. Tall
fescue, 6. Big quaking grass, 7. Golden oat grass, 8. White bentgrass.

B otaenuu roguHm (2012) 6sanata
nonesuua e obpasysana ¢ 13,21%
noBe4ye 3eNneHa maca B CpaBHEHME

In some vyears (2012), white
bentgrass formed 13.21% more
green matter in comparison with

141



C 4epBeHaTa BnacaTka, 3naTtuc-
TMAT oBec e B noeeye ¢ 9,43%:, a
JPPEHCKNAT panrpac e B rnoseye C
11,32%. lMpe3 2012r. eguHCTBEHO
dpeHCKMAT panrpac e pfan c
24,25% noBeye cyxa Maca B
CpaBHeHUWe C YepBeHaTa BnacaTka.
Cunta ce, 4Ye KONIMYECTBOTO
Ha nonyvyeHata ypaxHa npoayk-
LUMsi € pe3ynTaT Ha NOHWXeHa UHBa-
3us Ha HexenaHa/nneeenHa pactu-
TenHoct (Tracy and Sanderson,
2004), Bb3cTaHOBsIBAHe Ha [OoOC-
TbMHUTE XpaHUTENHUTE pecypcu
(Reiche et al., 2001, Mitev, 2004)
N T.H. \anon3BaHeToO Ha Te3un pe-
Cypcu 3aBUCU OT (PU3NOSOrNYHUTE
N PeHoNorM4YHMTE 0COHBEHOCTN Ha
KOMMOHEHTUTE B  TpPeBOCTOUTE
(Sanderson et al., 2004). Ot Tasu
rmegHa ToYka, MHTepec npeaus-
BMKBa OOTAHUYECKUAT CbCTaB Ha
TpeBocTOMTE M CNOCOBHOCTTa Ha
BMaoBeTe Aa NpoTuBoLenCcTBaT Ha
MECTHMS  NrieBerfieH  KOMMIeKe
(Purypa 1). CbnauuaTa ce yTBbp-
ON B TPEeBOCTOSA W3KMYUTESTHO
TpygHo. lNpe3 nbpBaTa pekonTHa
roguHa (2011 r.), yyactTneto 1 B
nokoceHata maca e eaBa 6,2%.
Mpe3 2012 r. genbT 1 gocTura Ao
89,3%, a npe3 2014 r. Ton e
85,7%. lpoueHTHOTO yyacTue Ha
GsnaTta nonesuua B TPEBOCTOA B
MbpBa M BTOpa ONUTHA roguHa e
MHOroO BUCOKO — cboTBETHO 90,9%
n 89,3%. B yetBbpTa roguHa ot
XU3HEHUA UMKbN Ha TpeBocToa (
2014 r.) penbT 1 Ce MOHWXaBa Ha
58,8%, HO ce yBenuyaBa Ha
81,8% npe3 2015 r. Te3n pesynrta-
TV ca pasfnn4HU OT yCTaHOBeHaTa

red fescue, golden oat grass was
by 9,43% more; and French
ryegrass was 11.32% more. In
2012 only French ryegrass gave
2425% more dry mass in
comparison with red fescue.

It is considered that the
quantity of forage production is a
result of reduced invasion of
unwanted weed vegetation (Tracy
and Sanderson, 2004), the
recovery of the available feeding
resources (Reiche et al.,, 2001,
Mitev, 2004) and so on. The use of
these resources depends on the
physiological and phenological
peculiarities of components in the
grasslands (Sanderson et al.,
2004). From this perspective, the
botanical composition of
grasslands and the ability of
species to counteract to the local
weed complex were interesting
(Figure 1). Big quaking grass
established itself extremely difficult
in the grassland. In the first
harvest year (2011), its
participation in the cut grass was
only 6.2%. In 2012 its share
reached up to 89.3%, and in 2014
it was 85.7%. The percentage
share of white bentgrass in the
grassland in the first and second
experimental year was very high —
respectively 90.9% and 89.3%. In
the fourth harvest year of the life
cycle of the grassland (2014), its
share was decreased at 58.8%,
but it was increased on 81.8% in
2015. These results are different
from previously established ones

142



No-paHo 3a panoHa Ha cybannuin-
ckata 3oHa Ha CpegHa Crapa
nnaHnHa HeycTom4YmBa NPOLYKTUB-
HOCT M MPUCBLCTBUE B TPEBOCTOHA
Ha To3n Bug (Totes, 1970 a, 6).
CpaBHutenHo pobparta n MPoOAyK-
TUBHOCT, CbYeTaHa C BUCOKWS NpoO-
LeHT Ha y4yacTue B obwiaTta pypax-
Ha Maca B YeTBbpTa W neTa BereTa-
uMa nopaxgaTr HeobxoAMMOCT OT

for the area of the subalpine zone
of the Central Balkan Mountain.
Totev (1970 a, b) found its
unstable productivity and presence
in the grassland. Its relatively good
productivity, in combination with its
high percentage of participation in
the total forage mass in the fourth
and fifth years of vegetation, raise
the necessity for further research

3a,u,bn6oanaHe Ha n3criegBaHuUATa on its manifestation in sown
BbpXy HEWHOTO MposBNeHne npu grasses.
Cb3aaBaHe Ha CATU TPEeBOCTOU.
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8.AS

®ur. 1. OTHOCUTENHO y4YacTue Ha CATUTE TPEBU B TPEBOCTOSA NO roanHu, %
Fig. 1. Relative share of sown grasses in the grassland in years, %

*NereHpa: 1. YepseHa Bnacatka (F.R.) 2. MNacuweH panrpac (llp), 3. Exosa rnasuua
(DG), 4. ®peHckun panrpac (AE), 5. TpbetukoBuaHa Bnacatka (FA), 6. Cbnsmua 9BM),
7. 3natuct osec (TF), 8. bana nonesuua (AA=AS)

*Legend: 1. Red fescue (F.R.) 2. Perrenial ryegrass (LP), 3. Cock’s foot (DG), 4.
French rye grass (AE), 5. Tall fescue (FA), 6. Big quaking grass (BM), 7. Golden oat
grass (TF), 8. White bentgrass (AA=AS)

Mpe3 onpegeneHn roavHu In certain years red fescue
YyepBeHaTa BracaTka nokassa Buc- | showed a high percentage of
OK 5N Ha y4acTue B TpeBocTouTe. | participation in grasslands. In the
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B kpas Ha neTroguwHua nepuog
Ton e 83,3%, a Hanu4ineTo Ha
nnesenu e manko. No-3HaymTenHo
€ yyacTneTo Ha camo3acenu ce
Apyrv nueBagHu BUAOBE C MeCTeH
NPOM3X04 B TPEBOCTOSI HA YepBeHa-
Ta Bnacatka — npes 2014 r. TexHmar
oan e 23,1%, a npe3 2011 r. —
25,0%. (Purypa 2). CnocobHocTTa
Ha Osnata nonesvua W W3NoOn3Ba-
HUTE B Cryvyas Npou3xoam Ha yep-
BeHaTa Bnacartka (Mitev, 1996) na
obpasyBaT KopeHuwa, M npaBaT
ocobeHo nogxogawm 3a 6opba c
BOAHAaTa W BeTpoBaTa €epo3vs B
MHOTO pariOHM Ha CTpaHaTa HMu.

end of the five-year period, it was
83.3%, and the presence of weeds
was small. The participation of
other self-sown meadow species
of local origin in the red fescue
grassland was more significant —
in 2014 their share was 23.1, and
in 2011 — 25.0%. (Figure 2). The
ability of white bentgrass and red
fescue forms used in that case
(Mitev, 1996) to form root system,
made them especially useful to
fight water and wind erosion in
many areas in our country.
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®ur. 2. OTHOCUTENHO y4YacTue Ha camo3acenu ce cypaxHu TpeBu No roguHu, %
Fig. 2. Relative share of self-sown forage grasses in years, %

*NereHpa: 1. YepseHa BnacaTtka (F.R.) 2. MNMacuweH panrpac (llp), 3. Exosa rnasuua
(DG), 4. ®peHckn pawnrpac (AE), 5. TpbetukoBuaHa Bnacatka (FA), 6. Cbnsmua 9BM),
7. 3natuct osec (TF), 8. bana nonesuua (AA=AS)

*Legend: 1. Red fescue (F.R.) 2. Perrenial ryegrass (LP), 3. Cock’s foot (DG), 4.
French rye grass (AE), 5. Tall fescue (FA), 6. Big quaking grass (BM), 7. Golden oat
grass (TF), 8. White bentgrass (AA=AS)
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TpbCcTMKkOBMAHATa BracaTka
N (PpeHCKUAT paunrpac nokassar
BMCOK MPOLIEHT Ha yyacTue B Cb3-
AafeHnTe TPEBOCTOM BbB BTOpa U
TpeTa Beretauusi. 3a ycnosusita
Ha onuTa Npu exoBaTa rnasuua
Ce YyCTaHOBW ObP30 MNOHMXKEHME Ha
aena v B TpesocTtosi — 29,4% npe3
2015 r. 3a cpaBHeHuMe, y4yacTneTO
Ha cbn3uuyaTa, nonesuyaTta un vep-
BeHaTa BriacaTka B TPEBOCTOUTE €
Hag ABa NbTU MO-roNsMo npes
cbllaTa rogMHa — CbOTBETHO 75,
83 1 82%.

[opu npu camocToaTesnHo
3acsaBaHe, NMBagHUTE TPEBU Cb3-
AaBaT CMeCeHU TPEBOCTOM C Ha-
NUYHM B NoYBaTa CEMeHa OT BMAO-
BE C MEeCTeH npousxos (Purypa 2).
MopoobHo passuTMe ce Habnwoaa-
Ba MU nNpu obcCbXoaHus B TO3uU
crfiydam onut. YCTaHOBWU ce caMo-
3acqaBaHe Ha 6sana u yepBeHa ge-
TeNnuHa, NbXNMBa 4YepBeHa Bna-
caTka, OOuKHOBeHa noneBunUa W
ap. OTHOCUTENHUAT MM Osn B
rnokoceHaTa Maca npu BuOoBeETE
eXoBa rnaBuua W naculleH pan-
rpac, KOMTO OTnagHaxa CpaBHU-
TenHo ©Obp30 OT TpeBOCTOs, €
MHOro BMCOK. 3a BngoseTte opeH-
CKM paurpac u 3natucTt oOBecC ce
HabnogaBa yCTOMYMBO MO FOAMHM
pa3BuTUE 3a YyCroBMsATa Ha onuTa.
CTpemexbT 3a passBuTMe Ha YcC-
TOMYMBO 3emefenne u cBbp3aHa-
Ta C Hero KoHcepBauus Ha 3emaTa
ctaBaT BCe MNo-akTyanHu 3a
cbBpeMeHHoTOo 3emegenue (Ene
and Mocanu, 2013).

Tall fescue and French
ryegrass showed a high
percentage of participation in the
created grasslands in the second
and third vegetation. Fast
decrease in cock’s foot share was
found in the grassland for the
experimental conditions in 2015 —
29.4%. In  comparison, the
participation of big quaking grass,
white bentgrass and red fescue in
the grasslands was twice higher in
the same year - respectively
75.83% and 82%.

Even in the self-sowing,
meadow grasses created mixed
grasslands with the available
seeds in soil of species of local
origin (Figure 2). Similar
development was also noticed in
the current experiment discussed
here. Self-sowing of white and red
clover, false red fescue, common
white bentgrass etc. was found.
Their relative share was very high
in the cut grass for the species of
cock’s foot and perrenial ryegrass,
which dropped relatively quickly
from the grassland. A relatively
sustainable  development was
observed for French rye grass and
golden oat grass under the
conditions of that experiment. The
pursuit of sustainable agricultural
development and the  soil
preservation related to it, become
a question of present interest for
the contemporary agriculture (Ene
and Mocanu, 2013).
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MoTbpcuxme  Bb3MOXHUTE
NPUYNHN 32 CbCTOSIHMETO Ha Tpe-
BOCTOMTE, B HawwuTe pesynraTu.
CobluecTByBaWMTE pasnnums Hu
Hacouymxa KbM pasdbupaHeTo, u4e
yCroBusitTa Ha MecTtoobuTaHne 6u
TpsibBano ga ca onpegenswm npu
nogbopa Ha BWOoBeETE, TEXHUS
npounsxoa, BpeMe Ha centba u T.H.
BrnnaHueto Ha TakuBa pakTtopu,
KaTo XpaHUTernHU BellecTBa, CBeT-
NHa, NPOCTPAHCTBO U T.H., BbPXY
noBeAeHMETO Ha KynTypute e 06-
CbXOaHo B NpeauLHn paspaboTkm
(Mitev and Belperchinov, 1996;
Mitev and Yasheva, 1998; Murtes. )
HenybnukysaHo). [lposiBneHneTo
UM MOAKpens xunoTes3aTa HU, Ye
,BCSIKA CTPYKTYpHa eanHunua (....... ,
BMA, nonynauus, copT, ....) npea-
cTaBnsaBa ceBoeobpasHa ,MpoeKkuns
BbB BpemeTo” ¢ BCUYKM NponsTu-
Yyawm OoT ToBa nocrneamuun KaTo
NPOOYKTUBHOCT, ObMArOTPamHOCT,
YCTOMYMBOCT Ha pasBuUTME, CaMo-
Bb3CcTaHoBsiBaHe, W T.H. (Mitev,
2004; Mitev and Naydenova, 2012).
OT TyK crnegBa npeanofioXeHMeTo,
Ye BCEKM TPEBOCTOW, HE3aBUCUMO
OT 6posi Ha CbCTaBALWMTE FO KOMMO-
HEHTW, NpeacTaBnsiBa cBoeobpasHa
~eHepro-mHgpopmauynoHHa cuctema”
(Mitev and Naydenova, 2014), cbc
CbOTBETHOTO M CbCTOSIHME.

n3sogu

YcTaHoBU ce Bb3MOXHOCTTA
3a oTrnexgaHe Ha (ppeHcku pan-
rpac n 6ana nonesuua 3a ycnosu-
SiTa Ha CUIHO orfieeHn ncesgonoa-
30MMCTU  MNOYBM B panioHa Ha
CpegHa Crtapa nnaHuHa.

We search for the possible
causes for the condition of
grasslands in the results shown
above. The established results
lead us to the notion that the
habitat conditions of grasslands
should be determinant in the
selection of the species, their
origin, sowing period etc. The
influence of factors, such as
nutrients, light, space etc., over
the behaviour of species has been
discussed in previous author’s
articles (Mitev and Belperchinov,
1996; Mitev and Yasheva, 1998;
Mitev(1)  unpublished). Their
manifestation supports our
hypothesis that "each structural
unit (..., species, population,
cultivar ... ) represents a peculiar
"projection in Time" with all the
resulting consequences, such as
productivity, duration, sustainable
development, self-sowing etc.
(Mitev, 2004; Mitev and
Naydenova, 2012), Hence come
the assumption that each
grassland, regardless the number
of its components, represents a
peculiar "energy-information
system" (Mitev and Naydenova,
2014), directly related to its
corresponding status.

CONCLUSIONS

It has been found that there is
an opportunity to cultivate French
rye grass and white bentgrass
under conditions of highly gleyed
pseodopodzolic soils in the region
of the Central Balkan Mountain.
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3a nepuoga Ha npoy4vBaHe
(2011-2015 r.) HaW-NPOAYKTMBHMU
ca yepBeHaTa M TpbCTUMKOBMAHATA
Bnacatku. CpeagHo 3a nepvoga go-
OGuBBT Ha 3ereHa mMaca OT vepBe-
HaTa Bnacatka e 2170 kg/da, a Ha
cyxata maca e 703,2 kg/da. Tpbc-
TMKOBMOHATa Briacatka 9 Mpesu-
lWwaBa He3HauyuTenHo B obpasysa-
HeTo Ha 3erneHa maca (5,07%), a
OTCTbMBa MpU cyxaTa Maca CblUO
Taka He3HaudntenHo (5,73%). Ham-
HUCKOOOOMBHM  ca  MaCULLHUAT
pavrpac n cbnauuarta. 3eneHarta
MM Maca cpedHo 3a nepuoga Ha
npoyyBaHe e 1630 kg/da u 1610
kg/da, a cyxata CbOTBETHO e
415,90 kg/da n 487,83 kg/da.

Hain-Bucok gan B TpeBocTou-
Te ce yCcTaHOBsIBa Npu YepBeHaTa
BnacaTka n 6snata nonesuua. B
Kpas Ha um3cnegBaHus nepuvop
(2015 r.) TOM e cboTBETHO 83,3% U
81,8%.

YcTaHoBM ce camo3acsiBaHe
Ha nvBagHW TpeBW C MeCTeH
Npom3xod, Ha OCHOBa Hanun4yHu
TEeXHU cemMeHa B noysara.
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3. Mutes [.4)

HernybnuKysaHo.

During the study period
(2011-2015) the most productive
were red fescue and tall fescue.
The average green mass yield of
red fescue for the period was 2170
kg/da, and dry matter was 703.2
kg/da. Tall fescue surpassed it
insignificantly in formation of green
mass (5.07%), but it was also
insignificantly inferior in dry matter
(56.73%). The lowest yields were
found for perennial ryegrass and
big quaking grass. Their average
green mass, for the period of
study, was 1630kg/da and
1610kg/da, and their dry mass was

41590 kg/da and respectively
487.83 kg/da.

Red fescue and white
bentgrass had the highest

percentage in the grasslands. In
the end of the study period (2015),
it was respectively 83.3% and
81.8%.

It was found self-sowing of
meadow grasses of local origin, at
the base of availability of their
seeds in the soil.
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PE3IOME

Mpe3 nepuoga 2014-2015 rognHa B
UHCcTuTyT no  dpypaxHuTe  KynTypwu-
lMneBeH e npoyyeHa anenonaTnyHata
aKTMBHOCT Ha HSIKOW 3anfeBenuTenu npwu
dypaxHuTe kyntypu [Abutilon theophrasti
Medik. (ABUTH), Amaranthus blitoides
S.Wats (AMABL), Amaranthus retroflexus
L. (AMARE), Aristolochia clematitis L.

(ARPCL), Cirsium arvense Scop. (L.)
(CIRAR),  Chenopodium  album L.
(CHEAL), Matricaria perforata Merat.

(MATIN), Setaria viridis (L.) P. Beauv.
(SETVI), Sonchus arvensis L. (SONAR) n
Sorghum halepense (L.) Pers. (SORHA)]
BbPXY MOKbLIIBAHETO U MbPBOHAYANHOTO
pa3BuTue Ha Lactuca sativa L. copt Great
Lakes npu nabopaTopHu ycrosus.

YCcTaHOBEHO €, 4e npunaraHute
koHueHTpauum (0.1, 0.2, 0.4 n 0.8% w/v)
okasBaT WHxubupalwy edekt (ot 14.7 po
100.0%) BbpXy NOKbIIBAHETO Ha CEeMeHa-
Ta Ha L. sativa.

B 3aBucumocT OT wuHxmnbupawms
edoekT, BMAOBETE oT cemelncTea
Aristolochiaceae (ARIF), Chenopodiaceae
(CHEG), Malvaceae (MAVF), Asteraceae
(COMF) n Amaranthaceae (AMAF) npos-
BaBat anenonatudeHd noteHuman (Glepeono
oT 29.2 0o 85.4%) B cpaBHEHWe C Npuno-

SUMMARY

During the 2014-2015 period, the
allelopathic activity of some weed species
on forage crops [Abutilon theophrasti
Medik. (ABUTH), Amaranthus blitoides
S.Wats (AMABL), Amaranthus retroflexus
L. (AMARE), Aristolochia clematitis L.

(ARPCL), Cirsium arvense Scop. (L.)
(CIRAR),  Chenopodium  album L.
(CHEAL), Matricaria perforata Merat.

(MATIN), Setaria viridis (L.) P. Beauv.
(SETVI), Sonchus arvensis L. (SONAR)
and Sorghum halepense (L.) Pers.
(SORHA) on germination and initial
development of Lactuca sativa L. cultivar
Great Lakes was studied under laboratory
conditions in the Institute of Forage
Crops, Pleven.

It was found that, the applied
concentrations (0.1, 0.2, 0.4 and 0.8%
w/v) have a inhibitory effect (from 14.7 to
100.0%) on the seed germination of L.
sativa.

Depending on the inhibitory effect
of species from family Aristolochiaceae
(ARIF), Chenopodiaceae (CHEG),
Malvaceae (MAVF), Asteraceae (COMF)
and Amaranthaceae (AMAF) showed a
considerably allelopatic potential (Glaverage
from 29.2 to 85.4%), as compared with
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XEHWUTE KOHUEHTpaumm Ha BMOOBETE OT
cemenctBo Poaceae (GRAF) kbaeto ce
ycTaHoBssiBa cTuMynupaty, edpekT - Glopearo
145.8%.

KnrouyoBn pymu: anenonaTtuyeH
noteHuwan;, nnesenu; Lactuca sativa L.,
,caHaBuy metoa”

yBo[

[MneBennte ca NOCTOSIHEH W
MOBCEMECTEH CMbTHUK Ha 3eme-
AenckoTo NPon3BOACTBO, HAHACAN-
KA My OFPOMHMU LLIETU, KOUTO YECTO
HagBuwWwaeaT obwmTte 3arybu, npu-
YMHABaHW OT BonecTuTe u Henpus-
Tenute (Kubiszewski and Cleveland,
2012). Hay4HuTe wu3cnegBaHuA
BbpXy NNEBENHUTE BMOOBE Mpes3
nocnegHUTe roguHW ca Haco4veHu
rMmaBHO KbM pPa3BUTUETO Ha BUCO-
koedeKTMBHM CUCTEMU 3a Yynpas-
nexve (Thill et al., 1991; Rubiales,
2012). CuHTEeTMYHUTE Xxepbuuman
ca OCHOBHO cpeactBo 3a 6Gopba
cpelly nneesenute BUAOOBE B arpo-
PUTOLEHO3NTE, HO WMHTEH3MBHaTa
nm ynotpeba e npuynHa 3a akymy-
nMpaHeTo MM B no4Bata K 3a
3ambpcsaBaHe Ha BoguTe (Mazur
and Falco, 1989; Zheng et al.,
2004). B Tasn Hacoka TbpceHETO
Ha anTepHaTMBHW CpeacTBa 3a
6opba cpewy nneesenute e OT
nsknunTenHa BaxHocT (Hatcher,
Melander, 2003; Vasilev et al.,
2006; Kostov et al., 2009;
Chauhan and Mahajan, 2014).

[MoHacTosiwem B 3emenenue-
TO MMa HapacTBal, WHTEpPeC KbM
anenonatuaTa, TbWA KaTo ToBa
aBneHne 6u Morno Ada npennoxu
NepCneKkTUBHN anTepHaTUBHU Me-
ToaMn 3a 6opba cpelly nnesenute

the applied concentrations of species of
family Poaceae where the establishes a
stimulating effect - Gl,,6rag6145.8 .

Key words: allelopathic potential;
weeds; Lactuca sativa L., "sandwich
method"

INTRODUCTION

Weeds are a constant and
widespread companion of the
agricultural production, inflicting
substantial damages to it that often
exceed the total losses caused by
diseases and pests (Kubiszewski
and Cleveland, 2012). Scientific
researches on weed species in
recent years have focused mainly
on the development of highly
effective systems for weed control
(Thill et al., 1991; Rubiales, 2012).

Synthetic herbicides play an
important role in weed suppression
in agrophytocenoses, but the
overuse of pesticides is factor for
soil acomulation and the pollution
of the water (Mazur and Falco,
1989; Zheng et al., 2004).

In this respect, the search for
alternative means of weed control
is of utmost importance (Hatcher,
Melander, 2003; Vasilev et al.,
2006; Kostov et al., 2009;
Chauhan and Mahajan, 2014).

There is a growing interest to
allelopathy in  agriculture  at
present, as this phenomenon could
provide perspective alternative
methods of weed control and help
reduce the application of synthetic
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M Oga CNoOMOrHe 3a HamarnsiBaHe
NPUIIOXXEHNETO HA  CUHTETUYHMU
xepbuuman (Singh et al., 2003).
Anenoxnmukanute duxa mornu aa
3aMEHAT YaCTUYHO M3MON3BaHUTE
CUHTETUYHUTE Xepbuuman mnn ga
ce u3nonseaTr kKato npoToTMn 3a
CUHTE3a Ha Owuopasrpagumm xep-
6uumgn, 6narogapeHne Ha Guono-
ryHaTta cu npupoja CbhluTe we
ca no-6esonacTtHM 3a OKomHaTa
cpefa B CpaBHEHWE CbC CUHTETUY-
HUTe xepbuunam (Takemura et al.,
2013). Cnopep Christensen (1993)
EeHOMEHDBT anenonaTnsa npu Hs-
KOW pacTuTernHuM BngoBe e cnocob-
HOCTTa UM Ada HaTpynsaT U oTae-
NAT XMMUYHU CbeanHEeHUs (aneno-
XMMUKanu) B OKonHata cpepja,
KOUTO Oa uHxmMbupaTt pacTexa Ha
APYrn pacTeHust n opraHn3Mun.

Anenoxmmmkanmte ca OCHOB-
Ha CbCTaBHa YacT MpPU HAKOW pac-
TUTENHWN BMAOBE, MoraT Aa ce U30-
nupaT OT BCUYKM YacTu Ha pacTe-
HUATA, KaTo KopeHu, ctebna, nuc-
Ta 1 NNoAoBe, OTAENSAT Ce B OKOJ-
HaTa cpeda, 4pe3 u3napsiBaHe,
KOpeHoBa eKcygauusi, U3nyxBaHe
N Npun pasrpaxgaHe Ha pactuTen-
HuTe octatbun (Yasmin et al,
2011, Shehata, 2014, Ravli¢ et al.,
2015). EdpekTbT Ha anenoxumuka-
nuTe e BMAOBO-CNeunduyeH, npu
CTPEC HAKOW pacTUTENHUTE BUAO-
BE HaTpynBaT MO-rofgMo Konmyec-
TBO XMMWYHO aKTUBHU cybCcTaHumm,
KOeToO MOo3BOfsiBa CblLUMTe ga ce
n3non3eaTt no-ePeKkTMBHO, KaTto
M3TOYHMK Ha anenenoxmmMmukanu
(Reigosa et al., 1999; Katoch et al.,
2012).

herbicides (Singh et al., 2003).

Allelochemicals have the potential
to partially replace synthetic
herbicides or serve as starting
materials for the  chemical
synthesis of biodegradable
herbicides, considering that they
should be less harmful to the
environment than synthetic
herbicides owing to their simple
degradation (Takemura et al.,
2013). According to Christensen,
1993 allelopathy phenomenon is
common to some plant species to
accumulate and release chemical
compounds (allelochemicals) into
the environment, which inhibit the
growth of other plants and
organisms.

Allelochemicals are a key
component in some plant species
and isolated in all parts of plants,
such as roots, stems, leaves and
fruit, while the process of their
release into the environment
include evaporation root exudation,

leaching, and in and
decomposition of crop residues
(Yasmin et al., 2011; Shehata,

2014; Ravli¢ et al., 2015). The
effect of allelopathic chemicals
tends to be highlspecies-specific
for weeds while the stress some
plant species accumulate a greater
amount of chemically active
substances and can be used
effectively as a source of
allelochimicals (Reigosa et al.,
1999; Katoch et al., 2012).
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CnopaanyHu n NpoTMBOpeYm-
BUW ca cbobuweHuata (Weston,
1996; Liebman and Davis, 2000;
Belz, 2007; Ferguson et al., 2013)
3a onpegendHe Ha anenonatuy-
HUS edpekT Ha HSAKOW 3anneBennuTn-
nm npu ypaxkHUTE KynTypw.

Cnopepn Macias et al. (2000)
n Yasmin et al. (2011) Han-yecto
N3non3BaHnUTe TecT pacTeHus 3a
yCTaHOBsIBaHe anenonaTtnyHus no-
TeHuuMan Ha nneeBenHUTe BUOOBE B
BuonornyHnTe npoyyBaHus e ca-
nara (Lactuca sativa L.). BugbT ce
onpegensi, Kato MHOro [Job6bp
CKPUHUWHI areHT, nopagn BucokaTta
CKOPOCT Ha MNOHWKBaAHE W 4yB-
CTBUTEITHOCT KbM pasnuyHmn
CbeaVHEHMS.

Llenta Ha npoy4yBaHeTO € fa
ce onpegenu  anenonatuyHUA
edeKT Ha HSAKOW MneBeHu BUOoBe
npy  QypaxHuTe KynTypu BbpXY
MOKbSIBAHETO W MbPBOHAYaNHOTO
pa3ButMe Ha Lactuca sativa L.
copT Great Lakes.

MATEPUAN U METOOU

N3cneoBaHeTo € npoBedeHo
npe3 nepuoga 2014-2015 rogmHa B
WHCTUTYT NOo dpypakHUTe KynTypu-
lMneBeH npyn NnabopaTopHU yCroBuUS.

CobupaHe u rnodzomoska Ha
pacmumersiHus Mamepuari

HapsemHata 6Guomaca ot
HanNnU4yHUTEe  NNEeBenHWn  BUOOBE
(Tabnumua 1) e cbbupaHa oT napue-
nn ¢ ectecTBeH (POH Ha 3annesBens-
BaHe B WIHCTUTYT no dypaxHute
Kyntypu-fneseH BbB (paza BBCH
51-55 (Hess et al., 1997).

Sporadic and contradictory
are results were reported (Weston,
1996; Liebman and Davis, 2000;
Belz, 2007; Ferguson et al., 2013)
to determine allelopathic effect of
weed species in forage crops.

According to Macias et al.
(2000) and Yasmin et al. (2011)
the most commonly used test
species allelopathic bioassays is
lettuce (Lactuca sativa L.). This
species is considered to be an
ideal screening agent. It is used
extensively because it has a fast
germination rate and is highly
sensitive. Lactuca sativa L. also
allows comparisons of bioassay
results for many  different
compounds.

The objective of the study
was to determine allelopathic
potential to some weed species at
forage crops on germination and
growth of seedlings of Lactuca
sativa L. cultivar Great Lakes.

MATERIAL AND METHODS

The study was conducted
during the period 2014-2015 under
laboratory  conditions in  the
Institute of Forage Crops-Pleven.

Collection and preparation of
plant material

Aboveground biomass from
invasive weed species (Table 1) in
forage crops was collected in a
natural environment of weed
infestation in Institute of Forage
Crops, Pleven at BBCH 51-55
(Hess et al., 1997).

154



Ta6nuua 1. TakcoHoMMA Ha TecTBaHUTe nneBenHuTe sugose u EPPO kopgoBe
Table 1. Plant taxonomy of experimental weed species and symbol from EPPO
codes database

MneBenHu BuaoBe EPPO kog Knac Cewmenicteo  EPPO kog lMpogbmkuTtenHoct

Weed species EPPO code Class Family EPPO code Ha XMBOT

Life cycle
Abutilon theophrasti Medik. ABUTH Dicotyledonous Malvaceae MAVF Annual
Amaranthus blitoides S.Wats AMABL Dicotyledonous Amaranthaceae AMAF Annual
Amaranthus retroflexus L. AMARE Dicotyledonous Amaranthaceae AMAF Annual
Aristolochia clematitis L ARPCL Dicotyledonous Aristolochiaceae ARIF Annual

Cirsium arvense Scop. (L.) CIRAR Dicotyledonous Asteraceae COMF Perennial
Chenopodium album L. CHEAL Dicotyledonous Chenopodiaceae  CHEG Annual
Matricaria perforata Merat. MATIN  Dicotyledonous Asteraceae COMF Annual
Setaria viridis (L.) P. Beauv. SETVI  Monocotyledonous Poaceae GRAF Annual

Sonchus arvensis L. SONAR Dicotyledonous Asteraceae COMF Perennial

Sorghum halepense (L.) Pers. SORHA Monocotyledonae Poaceae GRAF Perennial

He cenepupaH pactuTeneH No separated aboveground

maTepuan oT HanuM4yHUTe nnesen-Hu | biomass of available weed species
BMOOBE € Hapsa3aH Ha AbfmkuHa — | was chopped together to the
0.5-1.0 cm, u3cyLieH Ao NOCTOSIHHO | length of 0.5-3.0 cm, drying to a
cyxo Terno npu 55 + 3 °C, crea | constant dry weight at 50 + 5 °C

KOeTO e cMunaH B MenHuua Retsch | was grind in grinder Retsch SM - 1
SM - 1 c ronemuHa Ha cutata ot 1.0 | 4t 5 sieve size of 1.0 mm.

mm.
TexHuKa Ha buoaHanusa Bioassay techniques

B netpuesn Grioaa (90 mgn) In petri dishes (90 mm) were
ca nuneTypaHu no 20 ml (0.75%) pipetted 20 ml (0.75%) agar, to
arap, KbM KoWTo e fobaBeHa cyxa | which was added dry  weed
nnesenHa b6uomaca B KOHUEHTPA- | phinmass at concentrations 0.05,
s ot 0.05, 0.1, 0.2, 0.4 1 0.8% | 9.4, 0.2, 0.4 and 0.8% wiv. The
wiv. TlpobuTe ca TeMnepupanm 3a | samples are stored for 72 h at 18
72'h npn 18 °C + 2 "C. TIOCTaBEHN | 4 2 9C_ Then five number seeds of

ca no 10 6p. cemeHa oT Lactuca | | aotyca sativa L. cultivar Great

sativa L. copr Great Lakes, || axes ware place, according to the
CbIMacHo afanTUpaHiA METOA Ha | aqapted method of Fuji et al

FUJII et al. (2003) n Takemura et (2003) and Takemura et al.
Mpobute ca uHkybnpanm B The so prepared samples

Tepmoctar =~ npu - TEMNEpatypa | ere put in incubator at 22 + 2 °C
22 °C £ 2 °C B NpoAbIIKEHME Ha | for  five days, under dark

NeT IHM Ha TbMHO. 3a KOHTPONa € | sonditions. Distilled water was

u3nonssaHa AectunmpaHa BOAA. | sed as a control. Each treatment
Bcekn BapuaHT e 3anaraH B NeT | congisted  of five  replicates

NOBTOPEHMA. including the control treatment.
Ouerika Ha ecoexkma Effect assessment

3a oueHka Ha eKcrepumen- For assessing the results of
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TUTEe pes3yntatM ca W3MNon3BaHu
cnegHUTe NnapameTpu.
KonuyecmeseHu napamempu
Bpot nokbnHann cemeHa
BbB BCEKM BapUaHT; KbJIHAEMOCT
3a Bceku BapuaHT (%).
Bbuomempuy4Hu napamempu
ObmkuHa Ha KbnHa, mm;
cBexa 6uomaca B g 3a KbfH, g.
ObmkuHata e u3MepBaHa C
MUIIMMETPOBA XapTusl, a TerrnoTo
Ha KbJlHa C aHanUTM4yHa Be3Ha.
Cmamucmu4decku oueHKa Uu
opmyrnu 3a us4ucrieHue
MpoueHT Ha unHxubupaHe (IR)
Gele onpeneneH ype3 ypaBHEHUWE
(1) (Ahn and Chung, 2000).

a—b

IR = (*2).100

a
KbOETO a — MNOKbfHanu cemMeHa
KOHTpornHua BapuaHt (%), b -
MNOKbITHANM CeMeHa B TpeTupaHus
BapuaHT (%);

CkopocT Ha HapacTBaHe W
HaTpynBaHe Ha cBexa 6uomaca
Ha KbrHa e onpegensHa, 4pes
apgantupaHa d¢opmyna Ha Dauta
et al. (1990).

_ {lnNt —ln.\[ﬁ}
o o
kbgeto Ny — AbmkuHa (mm) mnm
cBexa buomaca (g) Ha kbnHa; N, —
AbMKnHa (mm) nnmn ceexa buomaca
() Ha KbnHa B  KOHTPOSHUSA
BapuaHT; t — nNpOABIHKUTENHOCT,
AHn,

MHpekc Ha passutue (Gl) e

onpegenaH no ypasHeHue (3)
(Gariglio et al., 2002):

the experiments were used the
following parameters.

Quantitative parameters

Number of germinated seeds
in each treatment: percent of
germination in each treatment (%).

Biometric parameters

Length of the seedling, mm;
fresh biomass in g per seedling, g.
Length was measured using graph

paper and the weight was
recorded on an analytical balance.
Statistical evaluation and
calculated formulas
Inhibition rate (/IR) was

determined by the equation (1)
(Ahn and Chung, 2000).

(1)

where a - germinated seeds in the
control treatment (%), b -
germinated seeds in the treatment
(%);

Growth rate and
accumulation of fresh biomass of
the seedling was determined with
an adapted formula by Dauta et al.
(1990).

(2)

where N; — length (mm) or fresh
biomass (g) seedlings each
treatment; N, — length (mm) or
fresh biomass (g) of seedlings in
control treatment; ¢ — duration in
days;

The index of plant
development (G/) was determined
by the equation (3) (Gariglio et al.
2002).
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Gl= [(GE) (Lia)].loo

kboeto G un Gy — noKbnHanu
CeMeHa CbOTBETHO 3a BapuaHTUTe
N KoHTponHus BapuaHT (%); L -
cpegHa ObmkMHa (mm) Ha KbilHa
BbB BapuaHTUTe, npeacraBeHa B
MPOUEHT  CMpPAMO  KOHTPOJSTHUSA
BapuaHT; L, — cpedHa AObikKuHa
(mm) Ha KbflHA B KOHTPOSHUSA
BapuaHT, npuet 3a 100%.

XKunsHeHocT Ha kbriHa (SVI) e
ornpegensHa Kato € W3Mon3BaHo
ypaBHeHue (4) (Islam et al. 2009):

5.G
svi=(22)
Kbgeto: S — AbimkuHa (mm) unm
dopmupaHata 6uomaca (g) Ha
KbNHa 3a BapuaHTute; G -
nokbnHanu cemexa, %;

KbnHsemocTTa Ha cemeHarTa e
n3uncnaBaHa crep npegsapuTenHo
arcsin-TpaHccopmmpaHe no  op-
MynaTa, Y=arcsinV(X,/100),
Hinkelman and Kempthorne (1994),
LCsp npu  P=0.05, cbrnacHo
Hamilton et al. (1977).

MonyyeHuTe pesyntatn ca obpabo-
TEHNW MaTemMaTUKO-CTaTUCTUYECKN C
nporpamHuTe nNpoayKTH
STATGRAPHICS Plus for Windows
Version 2.1 n Statistica 10.

PE3YJNITATU N OBCBXOAHE
lMneBenHuTEe BUOOBE OKasBaT
NHXMOUpaLL edekT npu MNoKbNBa-
HeTo Ha cemMeHaTta Ha L. safiva L.
CteneHTa Ha wuHxubupaHe (IR)
Bapupa B rpaHuuute ot 14.7 go
100.0% (Tabnuua 2).

(3)

where G and Gy, — germinated
seeds in each treatment and in the
control treatment, respectively (%);
L - average length (mm) of
seedlings in treatment transformed
into percentage as against the
control treatment; L, — average
length (mm) of seedlings in the
control treatment considered as
100%;

Seedling vigor index (SVI)
was determined by the equation
(4) (Islam et al. 2009).

(4)

where S — length (mm) or biomass
weight (g) in the seedling treatments
the control; G — germinated seeds, %;

The percentage of seed
germination was calculated after
preliminary arcsin-transformation
following the formula,
Y=arcsinV(xs,/100), forwarded by
Hinnkelman & Kempthorne (1994),
and to induce half-maximal
inhibition of growth (LC50) and
P=0.05 confidence intervals were
calculated according to Hamilton et
al. (1977). The collected data were
analyzed using the software
Statgraphics Plus for Windows Ver.
2.1 and Statistica Ver. 10.

RESULTS AND DISCUSSION

Tested weed species showed

an inhibitory effect on the seed

germination of L. sativa. The

inhibition rate (IR) on the seed

germination varied from 14.7 to
100.0% (Table 2).
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Mo oTHOwWweHne Ha KOHUEH-
TpauMOHHUTE 3aBUCMMOCTUN € BUA-
HO, Ye C yBennyaBaHe Ha KOHLEH-
TpauuaTa Ha nneesenHata Guoma-
ca (ot 0.05 go 0.8% wl/v), Hamans-
Ba HENpOMnoOpuUMOHanHO MnpoueHTa
Ha MOKbISIHAaNUTe ceMeHa Ha TecT
pacTeHNeTo NpU BCUYKM BapuaHTU
Ha onuTa B CpaBHEHWE C KOHTPOI-
HUS BapwaHT, KaTo pasnukuTe ca
CTaTUCTMYECKM O0Ka3aHO Hamarne-
HU npu P=0.05.

M3knoveHne ce yctaHoBsiBa
NPY MNO-HUCKUTE KOHUEHTpauus oT
0.05 1 0.1% w/v nnesenHa 6uoma-
ca ot A. clematitis (ARPCL), C.
arvense (CIRAR), S. arvensis
(SONAR), S. viridis (SETVI) n S.
halepense (SORHA), kbaeTo pas-
NUKNUTE ca CTaTUCTUYECKN HeaoKa-
3aHn npu P=0.05.

B 3aBucumocT oT BuAa Ha
nneBenuTe e cteneHTa Ha MHXMbm-
paHe (/R) npu NokbriBaHeToO Ha ce-
MeHaTa oT L. sativa n Moxe ycrnos-
HO [a ce rpynupart B YeTupwu rpynm
(Tabnuua 2). MNbpea rpyna (MHXxu-
GupaHe nNpu NokbrBaHe Ha ceme-
Hata go 15%): C. arvense (CIRAR)-
10.1% (-3.6-34.5%), S. arvensis
(SONAR) — 11.0% (-3.6-54.9%), S.
viridis (SETVI) — 11.9% (-3.6-34.5%);
Btopa rpyna (MHxmMbu-paHe npu
nokbnBaHe Ha cemeHaTa oT 15 go
30%): S. halepense (SORHA) -
20.8% (-3.6-55.2%), A. theophrasti
(ABUTH) — 26.6% (14.7-48.2%);
Tpeta rpyna (MHxuGupaHe npwu
NOKbIIBAHETO Ha cemeHaTa oT 31 oo
45%): A. blitoides (AMABL) — 33.9%
(-3.6-61.9%), A. clematitis (ARPCL) —
35.8% (-3.6-100%), Ch. album

With regard to weed biomass
content, it was evident that with
increase content (from 0.05 to
0.8% wl/v), the percentage of
germinated seed decreased
disproportionately in all treatments
of test plant, as compared to the
control treatment, the differences
being  statistically  significantly
smaller at P=0.05.

An exception was found for
0.05 n 0.1% w/v weed biomass
from A. clematitis (ARPCL), C.
arvense (CIRAR), S. arvensis
(SONAR), S. viridis (SETVI) and S.
halepense (SORHA), where the

differences  were statistically
insignificant at P=0.05.
Depending on the weed

species biomass, /R on seed
germination of the L. sativa could
be conventionally grouped in to
four groups (Table 2). The first
group (seed germination inhibition

to 15%): C. arvense (CIRAR) -
10.1% (-3.6-34.5%), S. arvensis
(SONAR) — 11.0% (-3.6-54.9%), S.
viridis (SETVI) - 11.9%
(-3.6-34.5%);

The second group (seed

germination inhibition of 15 to 30%):
S. halepense (SORHA) - 20.8%
(-3.6-55.2%), A. theophrasti
(ABUTH) — 26.6% (14.7-48.2%);
The third group (seed germination
inhibition of 31-45%): A. blitoides
(AMABL) — 33.9% (-3.6-61.9%), A.
clematitis  (ARPCL) - 35.8%
(-3.6 -100%), Ch. album (CHEAL) —
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(CHEAL) — 39.7% (14.7-100%), A.
retroflexus  (AMARE) - 43.6%
(14.7-100%); YetBbpTa rpyna (uH-
xnbupaHe npu NokbrBaHe Ha ceme-
HaTa Hag 46%): M. perforate
(MATIN) — 51.6% (14.7-100%).

39.7% (14.7-100%), A. retroflexus
(AMARE) — 43.6% (14.7-100%); The
fourth group (seed germination
inhibition over 46%): M. perforate
(MATIN) — 51.6% (14.7-100%).

Ta6bnuua 2. AnenonatuyeH ecekT Ha AeceT NMeBHU BUAa BbpPXY NOKbLIIBAaHETO U
NbLPBOHaYanHOTO pa3BuTUe Ha Lactuca sativa L.
Table 2. Allelopathic effect of ten weed species on germination and initial

development of Lactuca sativa L.

KoHueHTpauus  KbnHsieMocT [bimkuHa Ha KbflHa Terno Ha KbnHa 2
C\J]‘leaeneH BuA Concent?ation Germination 3 Seedling length  Seedling fresh weight Svi svi10 Gl
eed species % wi -
o W/V % IR mm u g u mm g
0.00 86.9c 32.76e 0.0090c 28.5 0.78 100.0
0.05 74.1b 147 20.33d -0.10 0.0089c 0.00 15.1 0.66 49.3
A. theophrasti 0.1 71.6b 17.6  12.00c  -0.20 0.0089c 0.00 8.6 0.64 27.2
(ABUTH) 0.2 63.8b 26.6 10.38ba -0.23  0.0063b -0.07 6.6 0.40 19.9
0.4 64.3b 26.0 8.25b -0.28  0.0050b -0.12 5.3 0.32 13.3
0.8 45.0a  48.2 4.60a -0.39  0.0020a -0.30 21 0.09 7.3
0.00 86.9d 32.76d 0.0090c 28.4 0.78 100.0
0.05 90.0d -3.6 16.30c  -0.14 0.0090c 0.00 14.7 0.81 39.5
A. blitoides 0.1 74.1c 147 19.00c  -0.11 0.0089c 0.00 14.1 0.66 43.1
(AMABL) 0.2 50.8b 415 14.83bc -0.16  0.0038b -0.17 7.5 0.19 28.4
0.4 39.2a 549 9.75ab  -0.24  0.0038b -0.17 3.8 0.15 15.7
0.8 33.1a  61.9 6.33a -0.33  0.0014a -0.37 21 0.05 8.4
0.00 86.9d 32.76e 0.0090c 28.5 0.78 100.0
0.05 74.1c 147 18.22cd -0.12 0.0081bc -0.02 13.5 0.60 44.2
A. retroflexus 0.1 741c 147 20.78d  -0.09 0.0089c 0.00 15.4 0.66 471
(AMARE) 0.2 63.8c 266 16.75¢c  -0.13  0.0075bc -0.04 10.7 0.48 321
0.4 33.1b 61.9 9.00b -0.26  0.0067b -0.06 3.0 0.22 14.5
0.8 0.0a 100.0 0.00a * 0.0000a * 0.0 0.00 0.0
0.00 86.9¢ 32.76e 0.0090d 28.5 0.78 100.0
0.05 90.0e -3.6  9.70cd -0.24 0.0056¢ -0.09 8.7 0.50 23.5
A. clematitis 0.1 74.1d 147 6.89d -0.31 0.0056¢ -0.09 5.1 0.41 15.6
(ARPCL) 0.2 63.8c 26.6 4.50c -0.40  0.0038b -0.17 29 0.24 8.6
0.4 50.8b 415 4.17b -0.41 0.0029b -0.23 21 0.15 6.7
0.8 0.0a 100.0  0.00a * 0.0000a * 0.0 0.00 0.0
0.00 86.9¢c 32.76d 0.0090c 28.5 0.78 100.0
0.05 90.0c -3.6  32.88d 0.00 0.0122d 0.06 29.6 1.10 79.8
C.arvense 0.1 90.0c -3.6 23.80c -0.06 0.0110d 0.04 21.4 0.99 53.9
(CIRAR) 0.2 90.0c -3.6 18.20b  -0.12 0.0080c -0.02 16.4 0.72 34.9
0.4 63.8a 26.6 12.00a -0.20  0.0050b -0.12 7.7 0.32 19.4
0.8 56.9a 345 8.00a -0.28  0.0029a -0.23 4.6 0.17 14.8
0.00 86.9d 32.76f 0.0090d 28.5 0.78 100.0
0.05 74.1c 147 20.22e  -0.10  0.0078cd -0.03 15.0 0.58 49.1
Ch. album 0.1 741c 147 16.67d -0.14 0.0067c -0.06 12.4 0.50 37.8
(CHEAL) 0.2 56.9b 345 11.57c  -0.21 0.0029b -0.23 6.6 0.17 22.2
0.4 56.9b 34.5 3.71b -0.44  0.0014ab -0.37 21 0.08 6.0
0.8 0.0a 100.0 0.00a * 0.0000a * 0.0 0.00 0.0
0.00 86.9e 32.76d 0.0090de 28.5 0.78 100.0
0.05 74.1d 147 30.44d  -0.01 0.0100e 0.02 22.6 0.74 73.9
M. perforata 0.1 63.8c 266 19.38c  -0.10  0.0075cd -0.04 12.4 0.48 43.9
(MATIN) 0.2 39.2b 549 13.75b  -0.17 0.0069c -0.05 54 0.27 26.4
0.4 33.1b 619 10.00b -0.24  0.0025b -0.26 3.3 0.08 16.1
0.8 0.0a 100.0  0.00a * 0.0000a * 0.0 0.00 0.0
0.00 86.9c 32.76¢ 0.0090cd 28.5 0.78 100.0
0.05 90.0c -3.6 25.10bc -0.05 0.0080bc -0.02 22.6 0.72 60.9
S. viridis 0.1 90.0c -3.6 26.60bc -0.04 0.0100d 0.02 23.9 0.90 60.3
(SETVI) 0.2 74.1b 147 14.44a -0.16  0.0067b -0.06 10.7 0.50 271.7
0.4 71.6b 17.6 12.00a -0.20  0.0033a -0.20 8.6 0.24 19.4
0.8 56.9a 345 13.14a  -0.18  0.0021a -0.29 7.5 0.12 24.3
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0.00 86.9b 32.76d 0.0090c 28.5 0.78 100.0

0.05 90.0b -3.6 23.00c  -0.07 0.0093c 0.01 20.7 0.84 55.8

S. arvensis 0.1 90.0b -3.6 21.00bc -0.09 0.0090c 0.00 18.9 0.81 47.6
(SONAR) 0.2 90.0b -3.6 17.90b  -0.12 0.0094c 0.01 16.1 0.85 34.3
0.4 90.0b -3.6 11.30a  -0.21 0.0070b -0.05 10.2 0.63 18.2

0.8 39.2a 549 7.25a -0.30 0.0025a -0.26 2.8 0.10 10.6
0.00 86.9d 32.76d 0.0090bc 28.5 0.78 100.0

0.05 90.0d -3.6  29.10d -0.02 0.0473b 0.33 26.2 4.26 70.6

S. halepense 0.1 90.0d -3.6 23.80c -0.06 0.0120c 0.06 21.4 1.08 53.9
(SORHA) 0.2 741c 147 16.56b  -0.14 0.0067b -0.06 12.3 0.50 31.8
0.4 51.1b 412 1250b  -0.19 0.0067b -0.06 6.4 0.34 20.2

0.8 38.9a 55.2 6.50a -0.32 0.0025a -0.26 25 0.10 9.5

JleeeHda: * - 100% uHxubupa noHukeaHemo Ha Lactuca sativa L.; IR- npoueHm Ha uHxubupaHe; |1 - CKOpocm Ha HapacmeaHe
U HampyrneaHe Ha ceexa buomaca Ha KbiiHa; SVI -xu3HeHocm Ha KbfiHa;, Gl - uHOekc Ha passumue, a, b, ¢, d,

cmamucmud4ecku doka3daHu pasnuku rpu P = 0.05.

Legend: * - 100% inhibition germination of Lactuca sativa L.; IR- inhibition rate; u - growth rate and accumulation of fresh
biomass of the seedling; SVI - seedling vigor index; Gl - index of plant development, a, b, c, d, statistically proven differences

at P=0.05.

Ta3sn 3aBUCUMOCT MOXe aa
ce 00SICHM C HaNM4MeTo Ha FMKUKOo-
ankanovgu n TaHWHW B Ha3eMHa-
Ta buomacaTa Ha nneBenHUTe BU-
poBe. MN3BeCTHO €, 4ye KOHAOeH3u-
paHUTE TaHWHW W TNKKoarkKanou-
auTe nputexaBaT CUITHO TOKCUYHO
OencTeme, npu no-BUCOKUTE KOH-
LeHTpaumn npeavsBukBaT neTa-
neH egekT BbpXy KblHAEMOCTTa
Ha cemMmeHarta oT L. sativa, pokarto
MO-HUCKUTE MHXMOMpPAT NoKbrBaHe-
TO B pasfnuyHa CTeneH, KOWTO
BEPOSAITHO Ce AbIKM Ha MO-HUCKOTO
CbAbpPXXaHWEe Ha rnuKoankanouan u
TaHuHK B Tax (Agarwal et al., 2002).

HabniogaBaHnte pasnuku B
NHXMOMpaLMAT ehekT Ha nnesen-
HUTE BMOOBE BbPXY MOKbLIIBAHETO
Ha cemeHaTa ot L. sativa, moraTt
na 6baat obsiCHEHN N ¢ andy3ns-
Ta Ha pa3TBOPUMUTE anenoxmmmnka-
NN N OT KOHUEHTpauusiTa Ha nne-
BenHa 6GuomacaTta B HocuTens —
arap (Sangeetha and Baskar,
2015). YcTaHOBeHUTE pasfnuku Mo-
rat ga 6vaart obsiCHeHM ¢ pas3nuuus
B anenonatudyHMsa noTeHuMan Ha
NnNeBenHUTe BMAOOBE, TbW KaTo
CpaBHEHMSATa Mexay TsX ca Hanpa-
BEHW NpU eQHaKBU YCINOBUS.

This relationship could be
explained by the presence of
glycol alkaloids and condensed
tannins in vegetative biomass of
the tested weed species. It is
known that glycol alkaloids and
tannins exert strong toxicity and at
higher concentrations they have a
lethal effect on seed germination
from L. sativa, whereas at lower
concentrations they inhibit
germination to a different extent,
which is probably due to their
lower content of glycol alkaloids
and condensed tannins extracts
(Agarwal et al., 2002).

The differences in the
inhibitory effect of the parasite
weed species on the seed
germination of the L. sativa can be
explained by diffusion of soluble
allelochemicals in the available
concentration from weed biomass
in the agar (Sangeetha and
Baskar, 2015). The observed
differences can be explained by
allelopatic potential differences of
the weed species, because the
comparisons between them were
performed at equal condition.
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[daHHnTe OoT BGMomMeTpuyHUTE
n3mMepBaHus BbpXy ObJDKMHATaA Ha
HapacTBaHe Ha KbflHa (mm) gasat
Bb3MOXHOCT 00eKTMBHO p[da ce
OLEHAT pasnuknTe B NbpBOHaYan-
HUTe eTanu OT pa3BUTMETO Ha L.
sativa B 3aBUCMMOCT OT Buaa u
KOHUEeHTpauusaTa Ha npunoxeHara
nnesenHa 6uomaca (Tabnuua 2).

[neBenHuTe BMOoBe okasar
aenpecupall, edpekT BbpXy pacTte-
Xa Ha kbnHa npu L. sativa. C
yBenuyaBaHe Ha KOHLEeHTpauusaTa,
HamansiBa HenponopuUMoHanHo Abr-
XMHaTa Ha KbfHa Npu OTHOCUTENHO
No-BUCOKMUTE KoHUeHTpauuun (ot 0.1
0o 0.8% w/v) 3a BCMYKM BapuaHTu
Ha onuTa, B CpaBHEHWE C KOHTPOI-
HWS BapuwaHT, KaTo pasnukute ca
CTaTUCTUYECKM OOKa3aHW HaManeHu
npu P=0.05.

HaTtpynBaHeTo Ha cBexa 6uo-
mMaca (B g 3a eauH KbIH) 3aBUCK OT
BMAA Ha nnesena v MNpUNoXeHUTe
KOHUeHTpauun (Tabnuua 2).

Mpu A. retroflexus (AMARE),
C. arvense (CIRAR), S. arvensis
(SONAR) u S. halepense (SORHA)
He ce yCTaHOBfIBa CTaTUCTUYECKU
AoKa3aH nHxmbupaly edekT npu no-
HUCKUTE KOHUeHTpauumn (ot 0.4 go
0.8% wiv).

lNnesenHuTe BMOoOBe A.
clematitis (ARPCL) n Ch. album
(CHEAL) ycnoBHo wmorat pa ce
onpeaensaT, KaTo CUMHO arpecuBHU
C BMCOK anenonaTtuyeH noteHuuan,
TbM KaTO C YyBenuMyaBaHe Ha
KOHUEHTpaumusta UM, cCKopocTTa Ha
HaTpynBaHe Ha cBexa buomaca (u)
npu L. sativa Hamansaga ot -0.03 go
-0.37, cnpsiMO KOHTPONHWUS Bapu-
aHT, KaTo pasnukiTe ca CTaTuCTu-

The data of the biometric
measurements of the length of the
seedlings growth (cm) gave
possibility for objective estimation
of the differences at the initial
developmental stages of the L.
sativa depending on the type and
concentration of the applied weed
biomass (Table 2).

The available weed species
had a depressive effect on the
growth of seedling on L. sativa.
With increase of the concentration
decreases disproportionately
length of the seedlings at relatively
higher concentrations (from 0.1 to
0.8% wl/v) in all treatment, as
compared to the control treatment,
the differences being statistically
significantly smaller at P=0.05.

The accumulation of fresh
biomass (in g per seedling) also
depended on weed species and
applied concentrations (Table 2).

No statistically significant
inhibitory effect of the studied
lower concentrations (from 0.4 to

0.8% wfiv) of A. retroflexus
(AMARE), C. arvense (CIRAR), S.
arvensis (SONAR) and S.

halepense (SORHA).

Weed species A. clematitis
(ARPCL) and Ch. album (CHEAL)
conditionally can be determined
with a strong allelopathic potential,
because with increase of the
concentrations growth rate
accumulation of fresh biomass of
the seedling decreases by from -
0.03 to -0.37, as against the
control variant, the differences
being statistically significantl at
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Yyeckn gokasaHu npu P=0.05.

A. Dblitoides (AMABL), M.
perforata (MATIN), A. theophrasti
(ABUTH) u S. viridis (SETVI) npos-
BAT CTaTUCTUYECKN [OKa3aH WHXU-
6upaw, edekt (P=0.05) npu TecT
pacTeHusiTa Npu MNO-BUCOKUTE KOH-
ueHTpaumm — ot 0.2 go 0.8% wiv.

lMneBenHuTe BMAOBE nNpeaus-
BMKBAT 3agbpXkal, egekT Bbpxy
KU3HEHOCTTa Ha KbnHa SVlmmyg)
npwu L. sativa (SVlmm) o1 2.1 0o 26.2
n SVl ot 0.05 gno 0.66), cnpsamo
KOHTPOMNHUTE BapuaHTH.

M3knioyeHne oOT onucaHaTta
3aBUCMMOCT Ce YCTaHOBSBa Npw no-
HUCKNTE KOHueHTpauu ot 0.05 go
1.0% w/v nneBenHa 6uomaca ot A.
blitoides (AMABL), C. arvense
(CIRAR), S. viridis (SETVI), S.
arvensis (SONAR) n S. halepense
(SORHA), kbaeTo pasnuknuTe ca cTa-
TUCTUYECKN HegokasaHu (Tabnuua 2).

[MonyyeHuTe ekcnepumeHTan-
HW OaHHM NOTBbpXAaBaT yCTaHOBe-
HoTo oT Ali et al. (2013); Takemura
et al. (2013); BaliCevic et al. (2015)
cnopen KouMTo eeKkTbT OT Bb3aen-
CTBMETO Ha anenoxvMmukanute ce

nposiBsiBa oLle Npu NoKbBaHETO Ha
ceMeHata, HO TOM € MNO-CUITHO
n3paseH nNpu HapacTBaHETO W

HaTpynBaHeToO Ha cBexa Oumomaca
Ha KbrlHa Npu TeCT-pacTeHusaTa.
AHanorn4yHn ca n nonyvYeHuTe
pesyntatn npu onpegensHe LCs
BbpXy MOKb/IBAHETO Ha cemMeHaTta
oT L. sativa B 3aBUCMMOCT OT BMAa
Ha nnesena (Tabnuua 3). LCso € B
rpaHnumuTe ot 0.20 fo 0.31% w/v. B
3aBucmmoct oT LCsy, uHXMOMpa-
LWMAT edbekT Ha NneBenHn BMAOBE,
MOXe da ce rpynupa YCrOBHO B
cnegHus Bbaxoadauw pen: Ch. album

P=0.05.

A. blitoides (AMABL), M.
perforata (MATIN), A. theophrasti
(ABUTH) and S. viridis (SETVI)
the higher studied concentrations
of 0.2 to 0.8% w/v showed also a
significant inhibitory effect P=0.05.

The weed species provoked
an inhibitory effect on the seedling
vigor index SVlmmyg) on L. sativa
(SVlmm from 2.1 to 26.2 and
SVl - 0.05 to 0.66), as compared
to the control variant.

An exception was found for
at lower concentrations 0.05% w/v
weed biomass from A. blitoides
(AMABL), C. arvense (CIRAR), S.
viridis  (SETVI), S. arvensis
(SONAR) and S. halepense
(SORHA), where the establishes a
slight stimulating effect (Table 2).

The obtained experimental
data confirmed the results of Ali et
al. (2013), Takemura et al. (2013),
Balicevi¢ et al. (2015), according
to which the effect of the
allelochemicals is  manifested
already during the seed
germination, but it is more
pronounced during the growth and
accumulation biomass of
seedlings of the test-plants.

The obtained results were
analogous when determining LCsg
on seed germination of L. safiva
depending on the weed species
(Table 3). The LCso values varied
from 0.20 to 0.31% w/v for the
weed biomass and could be
conventionally grouped in the
following ascending order: Ch.
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(CHEAL) > A. clematitis (ARPCL) > | album (CHEAL) > A. clematitis
A. blitoides (AMABL) > A.| (ARPCL) > A. blitoides (AMABL) >
retroflexus (AMARE) > M. perforate | A. retroflexus (AMARE) > M.
(MATIN). perforate (MATIN).

Tabnuua 3. MHAekc Ha pasBuTue U KoedMUUEHTN Ha Aenpecust Ha TeCTBaHUTe
nneBeslHW BUAOBE BbPXY MOHUKBAHETO WM NbPBOHAYasIHOTO pa3BUTUE Ha
Lactuca sativa L.

Table 3. Index of development and coefficients of depression of the tested weed
species on the germination and initial development of the Lactuca sativa L.

MneseneH sug KangeM(_)(:T D,'bJ'I)KMI-!a Ha KbinHa Teljno Ha KbnHa sVl SVI.102
Weed species Germination Seedling length  Seedling fresh weight Gl LCso
0, 4
% IR mm U g .10 mm g

AMAF 53.2a 122 13.99c 1.96 0.0058bc  0.003 7.44 0.31 85.4 >51.7
ARIF 55.8ab 7.9 5.12a 0.26 0.0036a 0.001 286 020 29.2 0.31(0.28-0.35)

> COMF 65.6bc  -8.3 17.56d 3.08 0.0069c 0.005 11.52 045 84.7 >63.9
g CHEG 52.4a 13.5 10.45b 1.09 0.0037ab  0.001 548 019 424 0.36(0.32-0.42)
w MAVF 63.8bc  -5.3 11.87b 1.41 0.0062bc  0.004 7.57 0.40 59.8 0.52 (0.45-0.60)

GRAF 72.7cd -20.0 19.12e 3.66 0.0105d 0.011 13.90 0.76 145.8 >53.9

Average  60.6bc 0.0 13.02bc 1.69 0.0061bc  0.004 7.89 0.37

ABUTH  63.8cde -31.7 11.87bc  -0.04 0.0062bc -0.01 757 040 @46 >51.7
AMABL  57.4bcd -13.6  15.03de 0.01 0.0054abc  -0.04 8.63 0.31 76.4 0.30(0.21-0.42)
» AMARE  49.0ab 21.0 13.13cd -0.02  0.0062bc  -0.01 643  0.30 56.5 0.30(0.27 — 0.34)
8 ARPCL  55.8a-d 10.1 5.12a -0.21 0.0036a -0.12 286 0.20 18.5 0.31(0.28-0.35)

2 CIRAR 75.0df -20.9 19.72g 0.06 0.0078c 0.03 1479 059 100.2 >63.9
g CHEAL 52.4abc 15.6 10.45b -0.07 0.0037ab  -0.12 548 0.19 98.4 0.36 (0.32-0.42)
g MATIN 42.0a 323 15.12e 0.01 0.0054abc  -0.04 6.35 0.23 82.3 0.20(0.17-0.24)

= SETVI 76.5df -23.3  18.38fg 0.05 0.0060abc -0.02 14.06 0.46 93.4 >64.0
SONAR 79.8f -28.6 17.30f 0.03 0.0074c 0.02 13.81 0.59 744 0.74 (0.66 — 0.83)
SORHA  68.8def -10.9 19.97g 0.06 0.0150d 0.16 13.74 1.03 722 0.58 (0.41-0.84)

Average  62.1cd -26.3  14.61de 0.00 0.0067bc 0.00 9.06 0.41

JlezeHda: IR- npouyeHm Ha uHxubupaHe; U - CKOPOCM Ha HapacmeaHe U HampyreaHe Ha ceexa
buomaca Ha KbnHa;, SVI -xusHeHocm Ha kwnHa, Gl - uHOekc Ha paszsumue; LCsy ebpxy
oKb/iBaHemMo Ha cemMeHama om L. sativa e 3asucumocm om euda Ha nnesen, a, b, ¢, d,
cmamucmuydecku 0oka3aHu pasnuku npu P = 0.05.

Legend: IR- inhibition rate; u - growth rate and accumulation of fresh biomass of the seedling;
SVI - seedling vigor index; Gl - index of plant development; LCso on seed germination of L. sativa
depending on the weed species, a, b, ¢, d, statistically proven differences at P=0.05

Therefore, the observed in the
differences weed species in relation

CnepoBaTtenHo, HabnwopaBa-
HUTE pasnuKM Npu MneBenHuTe BU-

JOoBe Mo OTHOLIEeHWe Ha anenona-
TUYHNUS UM NOTEHUMar, cnpsiMo TecT
pacteHusaTa L. sativa, BEpOATHO MO-
rat ga 6bpat obscHeHuM ¢ Ouoxu-
MUYHM Pa3nuyns, Tbih KaTo CpaBHe-
HUSATa Mexay TSX ca HanpaBeHu
npv e4HaKBW yCroBUS.

NHoekcbT Ha passutue (Gl)
3aBMCM OT CblunUTe akTtopn W
cnegBa HabniogaBaHWTe  3aBUCK-

to their potential allelopathic relative
test plants L. sativa can be probably
explained by biochemical
differences, because the
comparisons between them were
performed at equal conditions.

The index germinations (Gl)
depended on the same factors and
followed the observed relationship

163



MOCTM MO OTHOLWeHne nabopaTop-
HaTa KbMHAEMOCT U ANHaMUKaTa Ha
HapacTBaHeTO N hopMMpaHEeTO Ha
cBexa buMomaca Ha KbilHa Ha TecT
pacTeHusita — L. sativa (Tabnvua 2
n 3).

HanpaBeHuTe aHanuan nokas-
BaT, Ye NneBenHn BUAOBE NPOSBABT
anenonatuyeH edekt — G/ Bapupa
cpeaHo ot 18.5 no 100.2% v morart
Aa ObpaTt apaHXupaHu B crnegHust
pea:. C. arvense (CIRAR) -
100.2%— Ch. album (CHEAL) -
98.4%— S. viridis (SETVI) -
93.4%— M. perforata (MATIN)
82.3% — A. blitoides (AMABL) —
76.4% — S. arvensis (SONAR) —
74.4% — S. halepense (SORHA)
72.2% — A. theophrasti (ABUTH) —
64.6% — A. retroflexus (AMARE) —
56.5% — A. clematitis (ARPCL) —
18.5%.

Bb3 ocHoBa Ha HanpaBeHus
CKPUHUHI MOXe da ce obobLuum, ye

BMgoBeTe oT cemencTea
Aristolochiaceae (ARIF),
Chenopodiaceae (CHEG),
Malvaceae (MAVF), Asteraceae

(COMF) n Amaranthaceae (AMAF)
nposiBABaT anenonatuvyeH noTeH-
uman (Glgpeono OT 29.2 no 85.4%) B
CpPaBHEHWE C MPUITOXKEHNTE KOHLIEH-
Tpauun Ha BMAOOBETE OT CEMENCTBO
Poaceae (GRAF) «bgeto ce
yCTaHOBsiIBA CTMMynupaLl edekt —
Glepeono 145.8% (Tabnuua 3).

pattern with regard to laboratory
seed germination, and accumulation
of fresh biomass and growth of
seedling of test plants — L. sativa
(Table 2 and 3).

The analyses indicated that
the studied weed species showed
an allelopathic effect — G/ varied on
average from 185 to 100.2%
depending on the applied
concentrations and can be arranged
in the following order: C. arvense
(CIRAR) — 100.2% — Ch. album
(CHEAL) - 98.4%— S. viridis
(SETVI) — 93.4% — M. perforata
(MATIN) — 82.3% — A. blitoides
(AMABL) — 76.4% — S. arvensis
(SONAR) — 74.4% — S. halepense
(SORHA) 72.2% — A. theophrasti
(ABUTH) — 64.6% — A. retroflexus
(AMARE) — 56.5% — A. clematitis
(ARPCL) — 18.5%.

On the basis of screening can
be concluded that the species from
family  Aristolochiaceae  (ARIF),
Chenopodiaceae (CHEG),
Malvaceae (MAVF), Asteraceae
(COMF) and Amaranthaceae
(AMAF) showed a considerably
allelopatic potential (Glaverage from
29.2 to 85.4%), as compared with
the applied concentrations of
species of family Poaceae where
the establishes a slight stimulating
effect — Glaverage145.8 (Table 3).
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n3Boau
v MpunaraHute  KOHUEHTpa-
umn ot 0.1 po 0.8% w/v oT Hap-
3emMHaTa buomaca Ha nneBenHuTe
Bugose A. theophrasti (ABUTH), A.
blitoides (AMABL), A. retroflexus
(AMARE), A. clematitis (ARPCL),
C.arvense (CIRAR), Ch. Album
(CHEAL), M. perforate (MATIN), S.

viridis ~ (SETVI), S. arvensis
(SONAR) S. halepense
(SORHA) okasBaT uMHxmbupaly

edekt (o1 14.7 no 100.0%) BBLPXY
nokbnBaHeTo Ha Lactuca sativa L.
v B 3aBncuMoCT OT CTOMHOC-
TMTe Ha LCso (oT 0.20 pgo 0.31%
w/V) TeCcTBaHUTe NfieBenHn BUOoBe
MoraT fa ce rpynupart yCroBHO B
cnegHust  Bb3xogdaw, pen:  Ch.
album (CHEAL) > A. clematitis
(ARPCL) > A. blitoides (AMABL) >
A. retroflexus (AMARE) > M.
perforate (MATIN).

v B 3aBucnmMoOCT OT MHXMbUpa-
Wna edeKkT BbPXYy MOKbIIBAHETO
Ha cemeHaTa oT L. sativa, Bugose-
Te OoT cemencTtBo Aristolochiaceae
(ARIF), Chenopodiaceae (CHEG),
Malvaceae (MAVF), Asteraceae
(COMF) n Amaranthaceae (AMAF)
nposiBsiBaT anenonatuyeH MOTEH-
uman (Glepeono 0T 29.2 o 85.4%) B
CpaBHEHWE C TMPUNOXEHUTE KOH-
LeHTpauMm Ha BWOOBETE OT ce-
mencTtBo Poaceae (GRAF), kbaeto
ce yCTaHOBsIBa CTMMynupaLy,
edekT — Glopesno 145.8%.

CONCLUSIONS
v The applied concentration
from 0.4 to 12.8% w/v from above
ground biomass of weed species
of A. theophrasti (ABUTH), A.
blitoides (AMABL), A. retroflexus
(AMARE), A. clematitis (ARPCL),
C.arvense (CIRAR), Ch. Album
(CHEAL), M. perforate (MATIN), S.

viridis  (SETVI), S. arvensis
(SONAR) and S. halepense
(SORHA) showed a inhibitory

effect (from 14.7 to 100.0%) on
germination of Lactuca sativa L.

4 Depending on the LC50
values (from 0.20 to 0.31% wi/v)
tested weed species could be
conventionally grouped in the
following ascending order: Ch.
album (CHEAL)> A. clematitis
(ARPCL)> A. blitoides (AMABL)>
A. retroflexus (AMARE)> M.
perforate (MATIN).

v Depending on the inhibitory
effect on seed germination of L.
Sativa, the species of the family

Aristolochiaceae (ARIF),
Chenopodiaceae (CHEQG),
Malvaceae (MAVF), Asteraceae
(COMF) and  Amaranthaceae

(AMAF) showed a considerably
allelopatic potential (Glayerage from
29.2 to 85.4%), as compared with
the applied concentrations of
species of family Poaceae where
the establishes a slight stimulating
effect — Glaverage145.8 .

JINTEPATYPA /| REFERENCES
1. Agarwal A., Gahlot A., Verma R. and Rao P. Effects of weed extracts on
seedling growth of same varieties of wheat, Journal of Environmental Biology, 2002,

23, Ne 1, pp.19-23.

165



2. Ahn J. K., Chung I. M. 2000. Allelopathic potential of rice hulls on germination
and seedling growth of barnyard grass. Agronomy Journal, 2000, 92, pp. 1162-1167.

3. Ali H.H., Tanveer A., Nadeem M.A., Javaid M.M., Kashif M.S., Chadhar
A.R. Allelopathic effects of Rhynchosia capitata on germination and seedling growth of
mungbean. Planta Daninha, 2013, 31, Ne 3, pp. 501-509.

4, Balicevi¢ R., Ravli¢ M., Misi¢ M., Miki¢ lv. Allelopathic effect of Aristolochia
clematitis L. Proceedings. In: 50" Croatian and 10" International Symposium on
Agriculture, Opatija, Croatia, 2015, pp. 54-58.

5. Belz R. G. 2007. Allelopathy in crop/weed interactions - An update. Pest
Management Science, 2015, 200763, pp. 308-326.

6. Chauhan B. S., Mahajan G. Recent Advances in Weed Management.
SpringerlLink: Biicher, 2014, pp. 411.

7. Christensen S. Weed suppression in cereal varieties. Min. Agric. Statens
Planeavisforsog. Denmark, 1993, No.1, pp. 104.

8. Dauta A., Devraux J., Piquemal F., Boumnich L. Growth Rate of Four

Freshwater Algae in Relation to Light and Temperature. Hydrobiologia, 1990, 20, Ne 7,
pp. 221-226.

9. EPPO, EPPO Global Database. 2015, http://gd.eppo.int.

10. Ferguson J. J., Rathinasabapathi B., Chase C. A. Allelopathy: How plants
suppress other plants. HS994, 2013, http://edis.ifas.ufl.edu.

11. Fujii Y., Parvez S., Parvez M., Ohmae Y., lida O. Screening of 239 medicinal
plant species for allelopathic activity using the sandwich method. Weed Biology and
Management, 2003, 3, Ne 4, pp. 233-241.

12. Gariglio N. F., Buyatti M., Pillati R., Gonzales R. D., Acosta. M. Use a
germination biossay to test compost maturity of willow (Salix sp.) sawdust. New
Zealand Journal of Crop of Horticultural Science, 2002, 30, pp. 135-139.

13. Hamilton M., Russo R., Thurston R. Trimmed Spearman-Karber Method for
Estimating Median Lethal Concentrations in Toxicity Bioassays. Environmental
Science and Technology, 1977, 11, Ne 77, pp. 14-719.

14. Hatcher P. E., Melander B. Combining physical. Cultural and biological
methods: Prospects for integrated nonchemical weed management strategies. Weed
Research, 2003, 43, Ne 5, pp. 303-322.

15. Hess M., Barralis G., Bleiholdera H., Buhr L., Eggers T.H., Hack H., Stauss
R. Use of the extended BBCH scale general for the descriptions of the growth stages
of mono- and dicotyledonous weed species. Weed Research, 1997, 37, Ne 6, pp. 433-
441.

16. Hinkelman K., Kempthorne O. Design and analysis of experiments. Vol. I:
Introduction to experimental design. New York: John Wiley and Sons. Inc, 1994, pp.
495.

17. Islam A., Anuar N., Yaakob Z. Effect of genotypes and pre-sowing treatments
on seed germination behavior of Jatropha. Asian Journal of Plant Sciences, 2009, 8,
pp. 433-439.

18. Katoch R., Singh A., Thakur N. Allelopathic influence of dominant weeds of
North-Western Himalayan region on common cereal crops. International Journal of
Environmental Sciences, 2012, 3, Ne 1, pp. 84-97.

19. Kostov O., Vasileva V., Kaloyanova N. Industrial, ecological and agricultural
importance of biocontrol agents based on Trichoderma species. Ecology and Future-
Bulgarian Journal of Ecological Science, 2009, 8, Ne 2, pp. 9-16.

166



20. Kubiszewski l., Cleveland C. United Nations Conference on Environment and
Development (UNCED). Rio de Janeiro. Brazil. Retrieved from
http://www.eoearth.org/view/article/156773, 2012.

21. Liebman M., Davis. A. S. 2000. Integration of soil. crop and weed
management in low-external-input farming systems. Weed Research-Oxford, 2000, 40,
Ne 1, pp. 27-48.

22. Macias F.A., Castellano D., Molinallo J.M.G. Search for a standard
phytotoxic Bioassay for allelochemicals: selection of a standard target species. Journal
of Agricultural and Food Chemistry, 2000, 98, pp. 2512-2521.

23. Mazur B. J., Falco S. C. The Development of Herbicide Resistant Crops.
Annual Review of Plant Physiology and Plant Molecular Biology, 1989, 40, pp.
441-470.

24. Rubiales. Fern’andez-Aparicio. Innovations in parasitic weeds management
in legume crops. A review. Agronomy for Sustainable Development. Springer Verlag,
2012, 32, Ne 2, pp. 433-449.

25. Ravli¢ M., Balicevi¢ R., Peharda. A. Allelopathic effect of invasive species
giant goldenrod (Solidago gigantea Ait.) on wheat and scentless mayweed. 8"
International Scientific Professional/Conference Agricultural In Nature and Environment
Protection Vukovar Hrvatska Vukovar, Croatia. 1°-3th June 2015, pp. 186-190.

26. Reigosa J.M., Moreiras A.S., Gonzalez L. 1999. Ecophysiological Approach
in Allelopathy.Plant Ecophysiology Lab. Plant Biology and Soil Science Department,
Faculty of Sciences of Vigo, Aptdo, 874, Vigo, Spain, 1999, Ne 18, pp. 577-608.

27. Sangeetha. C., Baskar P. Allelopathy in weed management: A critical
review. African Journal of Agricultural Research, 2015, 10, Ne 9, pp. 1004-1015.
28. Shehata H. F. Allelopathic potential of Portulaca oleracea L. seed extract on

germination and seedling growth of Cichorium endivia L.. Lactua sativa L., Echinochloa
crus-galli L., and Brassica tournefortii Gouan. Journal of Experimental Biology and
Agricultural Sciences, 2014, 2, Ne 4, pp. 388-396.

29. Singh H. P., Batish D. R., Kohli R. K. Allelopathic interactions and
allelochemicals: new possibilities for sustainable weed management. Critical reviews in
plant sciences, 2003, 22, Ne 3-4, pp. 39-311.

30. Takemura. T., Sakuno E., Kamo T., Hiradate S., Fujii Y. Screening of the
Growth-Inhibitory Effects of 168 Plant Species against Lettuce Seedlings. American
Journal of Plant Sciences, 2013, 4, Ne 5, pp. 1095-1104.

31. Thill D. C., Lish J. M., Callihan R. H., Bechinski E. J. Integrated weed
management: A component of integrated pest management: A critical review. Weed
Technology, 1991, 5, Ne 3, pp. 648-656.

32. Vasilev E., Vasileva V., Mihovsky Tz., Goranova G. Assessment of legume
based mixture swards constrained by the environmental conditions in Central North
Bulgaria - COST Action 852. Sward dynamics, N-flows and Forage Utilisation in
Legume-Based Systems, 2006.

33. Weston L. A. 1996. Utilization of allelopathy for weed management in
agroecosystems. Agronomy Journal, 1991, 88, Ne 6, pp. 860-866.

34. Yasmin A., Akram A., Fayyaz-Ul-Hassan. Naeem M. Sh., Saqib M.
Preliminary screening of some higher plants for evaluation of their allelopathic
potential. Crop & Environment, 2011, 2, Ne 2, pp. 52-59.

35. Zheng W., Yates S. R., Papiernik S. K., Guo M. Transformation of Herbicide
Propachlor by an Agrochemical Thiourea. Environmental Science and Technology,
2004, 38, Ne 24, pp. 6855-6860.

167



