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PE3IOME

OTrnexgaHeTto Ha [Ab/rorogvLiHun
doypaxHun TpeBu BbPXY o06paboTBaema
3eMs e BaxHa 4YacT OT NpoAyKTUBHaTa
cuctemMa B 3emegenveto.  dypaxuTe
BbpXy 0obpaboTBaema noyBa ca OT/IMYEH
CMHXPOHM3ATOP Ha cuctemute 3a centbo-
0060poT. 3HaunTesnHO BHUMaHWe TpsibBa
Ja ce 06bpHe Ha cenekumsaTa Ha noaxo-
Aawm enemeHTn. CnomeHaTtun ca npuMmepu
3a ycnewHy 6060BO-XUTHN CMECKM 3a
obpaboTBaeMa 3emMs Npu Cyxu YCNoBUA.
Opyr BaxkeH nNpob6/sieM e cb3faBaHeTo Ha
PeKyNTMBALMOHHM CEMEHHM CMeCKM 3a
CyX¥ ycnosusa. MHOro BaxkHa pons urpasat
rTeHeTUYHUTE pPecypcu KakTto Ha Tpa-
OVUMOHHUTE Taka M Ha npeHebperHatu
dypaxu. 3a chneymasnHuTe Uenn  Ha
pekyntTuBaumaTa, TPU CEMEHHW CMECKU
(egHorognwHn, NaHAwWaTHU U MECTHK)
ca NoAroTBeHW 1 U3NUTaHn B YETUPKN Mec-
TOMOJIOXKEHNA 3a cefeMm roguHu. Mect-
HaTa CMecka ce okasa Haii-gobpa 3a cyxu
ycnosus. C Tasm CMecka ca yCTaHOBEHMU
CTaTUCTUYECKM 3HAUMMO yBe/imyaBaHe Ha
pactutenHaTta nokpuska npe3 2014 r. B
cpasHeHue ¢ 2019 r. Bb3 ocHoBa Ha Te3u
pesyntaTtun, CbCTaBbT € perysmpaH 1 Tesu
[Be CMecku ca npepafeHu 3a nateHTo-
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SUMMARY

Growing of perennial forages on
arable land is an important part of the
agricultural production system. Forages
on arable land are excellent interrupters of
crop rotation systems.

Significant attention must be paid to
selection of suitable components.
Examples of successful legume-grass
mixtures for arable land in dry conditions
are  mentioned. Another important
problem is the creation of recultivation
seed mixtures for arid conditions. Very
important role play genetic resources of
both traditional and also neglected
forages. For special purposes of
recultivation three seed mixtures (annual,
landscape and regional) were prepared
and tested at four localities for seven
years. The best mixture for arid conditions
proved to be regional mixture. In this
mixture statistically significant increase of
the vegetation cover in the year 2014
compared to 2009 was found.

Basing on these results the composition
was adjusted and those two mixtures
were submitted to patent protection under



BaHe Cc nmeHaTta "Caxapa" v "TlaHoHuA".

Knto4voBu AymMmun: KNnnmMaTnyHun
NPOMEHMW, ynpaBrieHue, 6oTaHnyecku
CbCTaB, arpoekosIormyHn YycCnoBus, dZ)VITO-
COLUMONOTNYHN aHanm3u, NOCTOAHHU
napuenu, NpUeMCcTBEHOCT, (hypaxu, TPEBHM
CMECKM

YBO/,
OTtrnexpgaHeTo Ha AbAroro-
OVWHN  ypakHW  TPeBU  BbPXY

obpaboTBaema 3eMs e BaHa 4vacT
OT MpoAYKTVBHATa cucTemMa B 3eme-
agenveto. Ta cb3gaBa HepasgesnHa
yacT OT (pypaxHaTa gaxba Ha npe-
XVUBHUTE XMBOTHW. MHOroroauLHu-
Te pypaxHn Tpesun 6u TpsibBasio ga
ca vacT OT BCfika cucTemMa Ha
centb60060poT. BOGOBMTE TpEBU ca
M3TOYHMK Ha NPOTEMHW W a30THU
eNiemMeHTn BbB (oypaxa. YXutHute
TpEBM ca U3TOYHWK Ha BOLOPA3TBO-
pYMU 3axapy U CMUIaemMn BAKHU-
HU, KOETO € BaXKHa 4acT 3a npasui-
HOTO (YHKLUMOHMpPAHE Ha MWKPO-
opraHu3smuTe B Tbpbyxa Ha Npexus-
HUTE, U NpeaLlecTBEeHNK Ha M/IeYHU
Ma3HUHN.

dypaxuTe Bbpxy obpaboTeae-
Ma rnoysa ca OT/IMYEH CUHXPOHM3A-
TOp Ha cuctemuTte 3a centboob0-
poT. Mpe3 nocnegHuTe geceT roau-
HW, BbMNPEeKU B/OLIABALLOTO Ce Ka-
4ecTBO Ha nouysata MPUYMHEHO OT
eHOCTpaH4MBY pacTeHneBbAHN
cucTemn, ce HabnogasBa 3acToin U
HamasisBaHe Ha nowuTte ¢ dypax-
HUTE KyNTypy BbpXy obpaboTBaema
zema (www 1). MHororoguwHuTe
6060B/ TpeBWM MMaT MNOIOKUTENTHO
Bb34eNCTBUE BbPXY hu3myeckmuTe u
XMMUYECKM CBOMCTBa Ha MNoYBUTE.
Te nogobpsBar noyseHaTa CTPYKTY-
pa, Bnarosagbpxawara Cnocoo6-
HOCT, aHTVepOo3noHHaTa CTpyKTypa 1
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the names “Sahara” and “Panonie”.

Key words: climatic change,
management, botanical composition,
agroecological conditions, phytosociological
relevés, permanent plots, succession,
forages, grassland mixtures

INTRODUCTION

Growing of perennial forages
on arable land is an important part
of the agricultural production
system. It creates an integral part
of feed dose for ruminants.

Perennial forages should be a part
of all crop rotation systems.
Legumes are source of proteins
and nitrogen elements in the feed.

Grasses are sources of water
soluble sugars and digestible fibre,
which is an important part for
proper microorganisms functioning
in the rumen, and the precursor of
milk fat.

Forages on arable land are
excellent interrupters of crop
rotation systems. In the last ten
years, despite on worsening soil
quality, caused by one-sided crop
growing systems, stagnation or
decrease of forage acreage on
arable land was observed (www 1).

Perennial legumes have positive
effect on physical and chemical
properties of soails.

They improve soil structure, water
retention capacity, anti-erosion



OCTaBAT TrOMIAMO KOMIMYECTBO opra-
HMYHa Maca B no4ysarta. bnarogape-
H/Me Ha NPUCBHCTBMETO Ha a30TohuK-
cupawmTe 6akTepun B TEXHUTE KO-
peHu, 6060BUTE yBEeNMyaBaT CbAbp-
XaHMeTo Ha MUHepasieH a3oT B Nouy-
Bata. CyxoycToinumBata n AbN6GOKO
BKOPEHeHa /ilouepHa MOXe CbC
CBOUTE KOPEHW Aa HapyLwu NabTHUA
noyseH npodusa 1 ga npueme Boga
N XpaHWUTeNHW BellecTBa OT no-
AbN6OKMTE NOYBEHUN N1ACTOBE.
NaHgwatsbT BCe noseuve W
noBeye ce MNoOB/MSABa OT YOBeKa.
[erpagaunMoHHNTe NpPOMeHn moraT
fa ce HabnwogasaT Ha No-rosiemu
30HM OT fnaHgwacdpta, Hali-Beye B
paioHn C WHTEH3VBHO 3emepesve.
VIHTEH3UBHOTO Mo/siMBaHe N BATHLP-
Hata epo3us yBpexgar noysara.
Mopagn nunca Ha Xymyc, noysara
He MOXe Ja 3agbpxa Boja M
XpaHuTesiHM BelecTsa, nopaam Koe-
TO fgerpagvpa. [erpagaumata MHOro
4ecTo e CBbp3aHa C MUHHOTO Aeso
M nocnegganara  pekyntuBauus
(Russell & La Roi, 1986). Ako gerpa-
jauusita e cuaHa M MHTEH3MBHA,
3emMATa He e noaxogsuia 3a 3eme-
fencka ynotpeba u tpsbsa ga 6bvae
3aTpeBeHa wnu 3aneceHa (Vaskd,
2008). EkonornyHata pPeKOHCTPYK-
LUMS € HayyeH K/10H, KOWTO 3a MbpBu
NbT e cnomeHar oT Hobbs & Harris
(2001), kouto M3cnenBat Bb30OOHO-
BABAHETO Ha MecToObuTaHus no-
BpeAeHn OT 4oBeka. HeiHaTta oc-
HOBHa LleN e yBennMyaBaHe Ha 6uo-
pasHoo6pa3neTo, yBesiMyaBaHe Ha

BMnarosagbpxalliata  CMoco6HOCT,
aHTNepPO3NoHHA 3alyTa U ycTaHo-
BABAHE HA HOBU  EKOCUCTEMMW.

3aTpeBABaHETO WKW 3a/lecAABaHETOo
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function and leave big amount of
organic mass in the soil. Thanks to
nitrification bacteria presence on
their roots legumes increase the
content of mineral nitrogen in the
soil.

Drought resistant and deeply
rooted alfalfa is able with its roots
disrupt compacted soil profile and
to imbibe water and nutrients from
deeper layers of the soil.

Landscape is more and more
intensively influenced by man.
Degradation changes could be
observed on large areas of
landscape, especially in intensively
agriculturally  managed areas.
Intensive water and wind erosion
damages the soil. Due to lack of
humus the soil cannot retain the

water, nutrients, and thus is
degraded. Degradation is very
often connected with mineral

material mining and subsequent
recultivation (Russell & La Roi,
1986). If the degradation is strong
and intensive, the land is not
suitable for agricultural use and
have to be grassed or afforested
(Vaskd, 2008). Restoration ecology
IS a scientific branch, first
mentioned by Hobbs & Harris
(2001), studying restoration of man
degraded habitats. Its main aim is

increasing the biodiversity,
increase  of water retention
capacity, anti-erosion protection
and establishment of new

ecosystems.



Ha Jerpagupanv noysn B 6e3Bo4HU
YCNoBUA He e necHo. To3n npobnem
HapacTBa MO CBOSAATA 3HAYMMOCT
nopagy KAUMaTUYHUTE MPOMEHMN.
KnumartnyHute npomMeHu e aose-
fjar, cnopef noseyeto moaenu, A0
No-NPOABL/HKATESTHN U MO-YeCcTn ne-
prvoAM Ha cylla 1 no-ronemu Knnma-
Tn4YHKM KonebaHunsa (Dubrovsky et al.,
2005).

Hail-ctapuat mMeTog 3a Bb3-
CTaHOBSIBaHe Ha ferpagvpany 30HU
e CMOoHTaHHaTa MpPUeMCTBEHOCT, HO
TO3U MpoLec U3MCKBA MHOIO Bpeme
(Jongepierova & Pokova, 2006)
CnoHTaHHara npuemMcTBEHOCT ce
M3non3Ba MHOro 4ecTo, 3awoTo e
MHOr0 €BTUH METO/, 3a Bb3CTaHOBS-
BaHe Ha pacTuTenHara MoKpuBKa.
Toli e BaxeH 3a mecTa U MecCTo-
NnosioXeHnss 3a0bMKoNeHU OT Mosy-
ecTeTcBeHa pacTUTESTHOCT. Pekys-
TMBMPAHETO MMa Hai-gobpu pesyn-
TaTu B MECTOMNOJIOXKEHUSA, KOUTO He
ca WHTerpupaHum B ecTecTBeHaTa
pacTUTeNHOCT WanM B C/yvyau Ha
Masika 30Ha OT UefneBu napuenw.
Mpeon BCWMYKO, TexHW4eckara pe-
KynTMBaumMs noarotBA MACTOTO 3a
6uonornyHo pekyntusaums. buosno-
rMyHara pekyntMsBaums o3Havyasa B
NMoBeyeTo criyyan 3acsiBaHe C Nofa-
X0fslla CeMeHHa CMecka, cnep
TOBa [AbPBECHU pacTeHUss BbPXY
pekynTMBMpaHara 30Ha.

CbCTaBAHETO M U3NUTBAHETO
Ha crneunasHy CEMEHHN CMEeCKM nma
Abnra Tpaguuma B paboTtarta B
Tpy6Ccko. MHOro BaxkHa posist urpast
reHeTUYHNTE Pecypcu KakTo Ha Tpa-
AVLUVOHH/TE Taka M Ha npeHe6per-
Hatu oypaxu. B HawaTa paboTta ce
N3M0n3BaT rosieMy Konekumm cbxpa-
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Grassing or  forestation  of
degraded soil in arid conditions is
not easy. This problem is

increasing in its importance due to
climatic change. Climatic change
will lead, according to most of the
models, to longer and more
frequent periods of drought and
bigger climatic fluctuations
(Dubrovsky et al., 2005).

The oldest way of restoration
on degraded areas is spontaneous
succession, but it is a very time
consuming process (Jongepierova
& Pokova, 2006). Spontaneous
succession is used very often,
because it is very cheap method of
restoration of the vegetation cover.
It is important on places and
localities surrounded by semi
natural vegetation. Recultivation
has better results at localities,
which are integrated into natural
vegetation or in case of small area
of target plots.

First of all, technical recultivation
prepares the locality for biological
recultivation. Biological
recultivation means in most cases
sowing of suitable seed mixture
and then plant woody plants on
recultivated area.

Composing and testing of
special seed mixtures has a long
tradition in Troubsko workplace.
Very important role play genetic
resources of both traditional and
also neglected forages. Our
workplace use large collections



HeHu B YellkaTa HauMoOHas/Ha reHHa
6aHka B lNpara-Py3uHe. B MnHanoto
HSKOM OT METOAO/I0rMYHUTE MOoAXO-
AN WU HayyHW pe3syntatu ca nybnu-
kyBaHu oT Pelikan et al. (2005);
Vymyslicky et al. (2011) wu
Vymyslicky & Badalikova (2015).

[NnaBHaTa UeNn Ha HaweTo W3-
cnefBaHe e fa ce 00CbAAT BaXHUTE
MOMHETN OTHOCHO MOAroToBKaTa Ha
CEMEHHMN CMECKM KakKTo 3a 06paboT-
BaemMa 3eMsi, Taka U 3a peky/1TuBU-
paHe Ha cyxu 30HW. NpeacTaBeH e
aHaM3 Ha wu3cneaBaHe Ha Tpwu
PEKYNTUBALMOHHN CEMEHHWN CMECKM
3a CYXU 30HMW.

MATEPVANT N METO4U

B Tasm ctatua ca obCcbaeHn
[Ba akTyasnHu npobsiema n BuaoBse
cMeckn: 1) 6060BO-XUTHN CMECKU
B yC/l0BUA Ha obpaboTBaemMa 3emMs
N 2) pekynTuBaLuMOHHU CEeMEHHM
CMecKM 3a Ccyxu ycnosus. B Ha-
crToduwara cratusa e onucaHa Wus-
creposartesickata  MeTOAOJ1I0rnsA
Ha PeKynTMBaLMOHHN CEMEHHU
CMecCKn 3a cyxu ycnosus. CXoaHu
MEeTOAM ca U3NoJsi3BaHu 3a uscnes-
BaHe Ha BCUYKM CMECKM, KOMTO
13non3BamMe B Hallnst UHCTUTYT.

B nepuoga 2008-2014, Tpwu
CEMEHHN CMEeCKM ca u3cnefsaHn Ha
yeTMpy MecTononoxenus (Hodonin,
Troubsko, Zubfi, Rousinov) c rone-
MVHa Ha napuena 10m?, npu yeTmpn
noBTopeHnss. CeMeHHUTEe CMecku ca
cnegHuTe: efHOrogMHa CMecka,
ceut6eHa Hopma 70 kg.ha™, nawp-
lWadoHa cmecka, centbeHa Hopma 30
kg.ha™ u mecTHa cmecka, centbeHa
Hopma 60 kg.ha’ u koHTpona
(npuemcTBeHOCT). Te3n cmeckn ca
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stored at the Czech national gene
bank in Prague-Ruzyné. In the
past some of the methodological
approaches and scientific results
were published by Pelikan et al.
(2005); Vymyslicky et al. (2011) and
Vymyslicky & Badalikova (2015).

The main objective of our
study was to discuss important
points concerning the preparation
of seed mixtures both for arable
land and for recultivation in dry
areas. Case study on testing three
recultivation seed mixtures for arid
areas is also presented.

MATERIAL AND METHODS

Two actual problems and
mixture types are discussed in this
paper: 1) legume-grass mixtures
on arable land and 2) recultivation
seed mixtures for arid conditions.
In this paper we describe research
methodology of the recultivation
seed mixtures for arid conditions.

Similar methods are used for
research of all mixtures that we
perform in our institute.

In the years 2008-2014 three
seed mixtures had been tested at
four localities (Hodonin, Troubsko,
Zubfi, Rousinov), plot size was
10m?, four repetitions were used.
The seed mixtures were following:
annual mixture, sowing rate 70
kg.ha™, landscape mixture, sowing
rate 30 kg.ha™, regional mixture,
sowing rate 60 kg.ha™ and control
(succession). These mixtures were
composed with respect to their use



CbCTaBeHN cnopen TaxXHarta ynoTpe-
6a B TONAN U CyXn 30HN N 30HUN CbC

in warm and dry areas and on areas
with symptoms of desertification.

cMMnToMM Ha m3pasxogsaHe. lMbp- | Initial  species  composition  is
BOHayasIHNA CbCTaB Ha BUAoBeTe e | presented in Table 1.
nocoyeH B Tabnuua 1.
Tabnuya 1. CbCTaB Ha NOCEBHU CMECKU
Table 1. The composition of sown mixtures
EnHoroanwHu/Annual NaHpwadpTHW/Landscape MecTHu/Regional
Bupgose/Species % | BugoBe/Species % | BugoBe/Species %
Bromus sp. 10 | Agrostis tenuis 0,9 | Agrostis capillaris 2
Lolium multiflorum 19 | Festuca ovina 12,8 | Anthoxanthum odoratum | 6,5
Panicum miliaceum 6 | Festuca rubra — bunch type 25,5 | Arrhenatherum elatius 5
Phalaris canariensis 15 | Festuca rubra — stoloniferous type | 38,3 | Cynodon dactylon 6
Poa pratensis 7,7 | Festuca ovina 19,9
Festuca rubra 6
Festuca rupicola 4.8
Festuca valesiaca 2,1
Koeleria macrantha 9,4
Phleum phleoides 1,9
Poa angustifolia 0,2
Poa pratensis 6
06 % TpeBun 50 85,2 69,8
Total % of grasses
Carthamus tinctorius 8 | Anthyllis vulneraria 3 | Achilea millefolium 0,5
Cicer arietinum 1 | Lotus corniculatus 2,9 | Anthyllis vulneraria 4.6
Lupinus albus 7 | Onobrychis viciifolia 3 | Artemisia vulgaris 0,5
Medicago lupulina 23 | Securigera varia 3 | Astragalus cicer 0,2
Melilotus albus 4 | Trifolium repens 2,9 | Astragalus lasiopetalus | 1,4
Phacelia tanacetifolia 1 Dianthus carthusianorum | 0,1
Trifolium campestre 6 Hypericum perforatum | 0,5
Lathyrus sylvestris 1,2
Lotus cornicullatus 0,5
Lupinus polyphyllus 0,4
Medicago falcata 0
Onobrychis viciifolia 7,4
Plantago lanceolata 1,9
Plantago media 0,1
Securigera varia 6
Silene vulgaris 0,2
Trifolium alpestre 0,2
Trifolium medium 0
Trifolium repens 3,2
Trifolium rubens 0,4
Veronica teucrium 0,1
Vicia pisiformis 0,7
Vicia villosa 0,1
o6, % 6mKn 50 14,8 30,2
Total % of herbs
06w, %/Total % 100 100 100
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duTOCOLMONOTNYHNTE  aHa-
N3N ce oTyuTaTt roamMLIHO B Tex-
HUA BeretaumoHeH onTMMym npes
rogmHnte 2009 po 2014 B no-
CTOAHHW napuenu oT 1m?. KakTo
obuiata MNOKPUBHOCT U MNOKPUB-
HOCTTa Ha WHAMBUAYasTHU BUAOBE
€ oueHeHa no ckanarta bpayH-
Bnanke. O6wo 534 dwmTtocoymo-
NOTNYHW aHasIM3u ca HanpaBeHW.

duTOoCOLMONONNYHNTE  aHa-
13K ca OTYeTEeHW B nporpamMa 3a
6a3a gaHHu Turboveg 3a Windows
(Hennekens & Schaminée, 2001).
OTuyeTeHuTEe AaHHW ca N34YUC/IEHU
c nporpama Statistica 3a Windows
(Statsoft, Inc., 2014) no meToga Ha
ANCNEePCUOHHUA aHasIM3 ype3 ABY-
CTpaHHO copTupaHe Ha AaHHu. W3-
O6paHuAT MeTof HU Aane Bb3MOX-
HOCT ga OTKpMEM CbOTHOLUEHWE B
NOKPUTMETO Ha OoTaHu4eckuTe
rpynu — TpeBw, OWKK, AEeTeNUHW,
nnesenu. llonyyeHnTe pasnnkm B
[aHHUTe ca m3cneiBaHun ¢ TecT Ha
THoKM Npy HMBO Ha 3HavmmocT 0.05.

Bb3 ocHOBa Ha u3cnegsaHe
e ornpepjesieH nNbpBOHaYasleH BWU-
[OB CbCTaB Ha CMeckuTe 1 ABe OT
CMEcKUTe ca perucTpupaHu 3a
naTteHTHa 3awuTa. lNoHacToALemMm,
CMEeCKMUTe noanexar Ha naTteHTHa
3alnTa 1 ca pasnpocTpaHeHu Ao
KNMEeHTUTE Noj TbProBckUTE UMe-
Ha "Caxapa" n "aHoHna".

PE3YNTATU N OBCBbXXOAHE
OcHOBHa 4acT oOT 6060BO-
XWUTHUTE CMecku 3a obpaboTBaema
3eMs 3a BMCOKOA0OMBHM 6060BM U
XWTHNW  TPEeBW, KOWUTO [OCTaBAT
BMCOKOKaAYeCTBEH dhypax. M3amexay

Phytosociological releveés
were recorded annually in their
vegetation optimum in the years
2009 to 2014 at permanent plots
of 1m?. Both total cover and the
cover of individual species were
evaluated using Braun-Blanquet

scale. In total 534
phytosociological relevés had
been recorded.

Phytosociological releveés
were recorded into database

program Turboveg for Windows
(Hennekens & Schaminée, 2001).
Recorded data were evaluated in
the programme Statistica for
Windows (Statsoft, Inc., 2014) by
the method analysis of variance by
the method of two-way data
sorting. Chosen method enabled
us to find the relation of cover of
botanical groups — grasses, herbs,
clovers, weeds. Obtained
differences in data were tested by
Tukey test at the significance level
0.05.

On the basis of the research
initial species composition of the
mixtures was adjusted and two of
the mixtures were registered for
patent protection. Nowadays the
mixtures are under patent
protection and are distributed to
customers under business names
.Sahara“ and ,Panonie”.

RESULTS AND DISCUSSION
Basic part of legume-grass
mixtures on arable land are high
yielding legumes and grasses,
which provide high forage quality.
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6060BMTE Hal-4eCcTo ce u3non3sa
nwouepHata (Medicago sativa), yep-
BeHa getenuHa (Trifolium pratense),
n 6sna getenvHa (Trifolium repens).
Hali-uecto cpeljaHuTe Mexay XuT-
HUTe TpeBu e pairpaca (Lolium sp.),
Bnacatkn (Festuca sp.) u TexHute
XMbpuan, Kakto u exosa rnasuua
(Dactylis glomerata) wnn oscura
(Bromus sp.). Kato KOMMNOHEHTN Ha
cMeckata morat fga o6bgar m3non-
3BaHu 1 apyru 6060BM BUAOBE, KaTO
Hanpumep ecnap3eta (Onobrychis
viciifolia) wnnu 65n1a  KOMyHura
(Melilotus  albus). W36opbT Ha
KOMMOHEHTN 3aBuUCW OT MNOYBEHO-
KIMMaTUYHUTE XapaKTepUCTUKN Ha
[afeHOTO MecTononoxeHne. Ekono-
TMYHUTE W3UCKBAHWS HA OCHOBHUTE
6060BU N XUTHU TPEBU WN3MO/3BaHN
B CMeCKM 3a 06paboTBaema 3ems ca
npegcraseHn B Tabnvua 2.

Among legumes are  most
commonly used alfalfa (Medicago
sativa), red clover (Trifolium
pratense), and white clover
(Trifolium repens). Among grasses
the most common are ryegrasses
(Lolium sp.), fescues (Festuca sp.)
and their hybrids, also orchard
grass (Dactylis glomerata) or
brome grasses (Bromus sp.). As
components of mixture also other
legume species could be used, like
sainfoin (Onobrychis viciifolia) or
sweet clover (Melilotus albus).
Selection of components depends
on soil-climatic characteristics of
given locality. Ecological
requirements of the main legumes
and grasses used in mixtures for
arable land are presented in Table
2.

Ta6r||/|u,a 2. EKOJTOrMYHN U3UCKBaHUS HA OCHOBHUTE 6060BU M XXUTHM BngoBse

Table 2. Ecological requirements of the main legume and

rass species

Bugose/Species

Bnara | TonnnHa
Humid Warm

Cywa
Dry

Cryg
Cold

MouepHa/Alfalfa (Medicago sativa)

*

YepseHa getenuHa/Red clover (Trifolium pratense)

Bsina getenuHa/White clover (Trifolium repens)

WTanunaHckm paiirpac/ltalian ryegrass (Lolium multiflorum)

MacuweH paiirpac/Perennial ryegrass (Lolium perene)

TpbcTukoBuaHa Bnacatka/Tall fescue (Festuca arundinacea)

NnBagHa BnacaTtka/Meadow fescue (Festuca pratensis)

YepseHa BnacaTka/Red fescue (Festuca rubra)

ExxoBa rnasuua/Orchard grass (Dactylis glomerata)

MnaHnHcka oBcura/Mountain brome (Bromus marginatus)

Besocunectta oBcura/Smooth brome (Bromus inermis)

EcnapseTta/Sainfoin (Onobrychis viciifolia)

Bsina komyHura/Sweet clover (Melilotus albus)

[leTennHnTe n XuUTHUTE Tpe-
BM ca agantupaHu KbM MO-
CTYAEHN KAMMaTU4YHM YCNOBUA U
N3NCKBAT MO-TO/IEMN Basiexun. B
HU3NHUTE C MNO-CMlabu Ba/leXn ce

adapted
conditions and
precipitations.
lower
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Clovers and grasses are
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OTrNexaar XXUTHU TPeBU 3aefHO C
nouepHata. MHOro e BaxHo aa ce
CMHXpPOHM3Mpa PUTBMBT Ha pac-
TeX Ha pgBeTe 6060BM TpeBu W
XUTHUSI €/IEMEHT B CMECKUTE, Tbi
Kato kocutbaTa TpsAGBa Aa 6bAe
n3BbplleHa B cbliata peHono-
rmyHa pasa.

EnHa BB3MOXHOCT 3a qoy-
PaXHO NPON3BOACTBO € OTrnexaa-
HeTO Ha O6060BO-XUTHN CMECKN,
KOMTO mMmarT ONTUMaSIHO CbOTHO-
LUEHMEe Ha XpaHuUTesIHWUTe Bellec-
TBa B NOAXOAALLOTO Bpeme 3a
kocutba. B cpaBHeHMe C uuctute
HacaxaeHus, cMeckute umart no-
BMCOKa (pyparkHO406MBHA cTabun-
HOCT, MOHEeXe B MpoieTHUSA nepu-
o4 C u3obunHa Bnara pacraT no-
[06pN XUTHU TPEBMW, a B CYXusT
neTeH nepuog pacrtar no-go6pu
6060BK TPEBM, Hail-Beye AbNOOKO
BKOpeHeHaTa JlilouepHa, KOSITO
n3nos3sa BoOAa OT MNO-Ab/IGOKU
nnactoee Ha no4ysata. Bo60BO-
XWUTHUTE CMECKM ca noaxoasaLm
KakTo 3a 3e/leH, Taka 1 3a KOoHcep-
BupaH dypax. KoHcepBauuaTa
MOXe [a Ce U3BbpLIN Yype3 cylle-
He, cunaxupaHe 1 NPoOM3BOACTBO
Ha ceHo. 3a npouM3BOACTBO Ha
BMCOKOKa4eCcTBeH ypax, LeNnbT
Ha XWUTHW TpeBu Tpsbea da obae
MakcuMmasiHo 25% npu  NbpBU
oTKOC. Moxe pga 6bae gocturHat
ype3 noaxoAsuia noarotoBka Ha
ceMeHHa cMecka. Kato npumep 3a
cMmecka oT fitouepHa 16 kg u 3 kg
Festulolium xmbpug Felina moxe
fa 6bae crnomeHaT. ToBa Kou-
4eCcTBO CeEMeHa e noaxogsauwo 3a
3acsBaHe B pailoH OT eMH XeKTap

grasses together with alfalfa. It is
very important to have
synchronised growth rhythms of
both legume and grass element in
the mixtures, because harvest
should be done at the same
phenological phase.

One possibility of forage
production is growing of legume-
grass mixtures, which have
optimal ratio of nutrients in proper
harvest time.

Compared to pure stands,
mixtures have higher forage yield
stability, because in spring period
rich in moisture grow better
grasses, and in dry summer period
grow better legumes, especially
deeply rooted alfalfa, which utilize
the water from deeper layers of
the soll.

Legume-grass mixtures are
suitable for both green and
conserved forage. Conservation
could be made by drying, silage
and haylage preparation.

For production of high quality
forage the share of grasses should
be maximum 25% in the first cut.

It could be reached by proper seed
mixture  preparation. As an
example a mixture of 16 kg of
alfalfa and 3 kg of Festulolium
hybrid Felina could be mentioned.

This amount of seeds is suitable
for sowing of the area of one
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(Vorlicek et al., 2009).

lNpe3 nocnegHuTe rOAWHUN B
YewkaTta peny6smka mma npoabii-
XWUTENIHW MNepuoam Ha Cepuo3HK
CyLLX, KOWUTO oOrpaHuyaBaT 3Hauu-
TE/IHO JIETHUA pacTeX Ha XUTHUTEe
TpeBu. 3artoBa HWe pewnxme paa
n3bepem BUAOBE N COPTOBE XWUTHU
TPeBW, KOUTO Ca TONIEPaHTHU KyM
CyLLN W cnepoBaTesiHo NOAXOAALLN
KaTo KOMMOHEHTU B CMecKa MnoAxo-
[sula 3a Cyxu panoHu. BaxxHa yacT
oT onutuTe 6e pJa ce OoTKpue
ONTUMAJTHO CBLOTHOLLEHNE a WUHAU-
BUAYaIHUTE KOMMOHEHTN B CMECKU-
Te 3a ja uma ngeanHo CbOTHOLe-
HMe Ha XWUTHM U 6060BM BUAOBE B
nonydyeHua ypax. OT ronsamo
3HayeHMe ca CUHXPOHU3MpPaHUTe
pUTMN Ha pacTex. Hawmte onutHU
CMeCK/ ca BbpXy OCHOBaTa Ha
nwouepHata, Festulolium Felina un
KbCEH COpPT Ha exoBa rnasuua.
YcTtaHoBMXMeE, Ye npu Cyxo MecTo-
NnosioXeHne, CbLOTHOLWEHNETO Ha
XWUTHUTE TPEBU MOXe f[a ce yBe-
nnun go 50%. Kato npumep moxe
fja ce pgage cmecka oT 9 kg
Festulolium Felina + 15 kg nouep-
Ha. ToBa KO/IMYECTBO CeMeHa e
NOAXOAAWO ca nocsiBaHe B panoH
oT eauH xektap (Lang, 2013).

MpnbpaHuAaT chypax He TpsAb-
Ba [a Ce Wu3noni3sa camo Karto
doypax, HO CbLL0 N KaTo CypOBUHA
3a cTaHuuu c 6uoras. B YewkaTa
penybnuka mma 507 cTaHumm 3a
6uorasz (2015) c WHCTaNaunmoHHa
mMowHocTt oT 358 MW T[loBeyeTto
CTaHUUM ca Ccb3gafeHun 3a K3nosi-
3BaHe Ha CesICKOCTONaHCKN NpoaykK-
Tn. Hail-gpobpara kyntypa 3a 6uoras
e uapesuuara. OTrnexgaHeTo Ha

hectare (Vorlicek et al., 2009).

In the recent years in the
Czech Republic occur prolonged
periods of severe droughts, that
limit very significantly summer
growth of grasses. That is why we
decided to select species and
varieties of grasses tolerant to
droughts and thus suitable as
mixture components for dry areas.
Important part of the trials was to
find optimal ratio of individual
components in the mixtures in
order to have ideal ratio of grass
and legume species in harvested
forage. Very important was
synchronised growth rhythms.

In our trials mixtures were based
on alfalfa, Festulolium Felina and
late variety of orchard grass. We
found that at dry localities the ratio
of grass could be increased up to
50 %.

As an example a mixture of 9 kg
Festulolium Felina + 15 kg of
alfalfa could be mentioned. This
amount of seeds is suitable for
sowing of the area of one hectare
(Lang, 2013).

Harvested forage does not
have to be used only as forage,
but also as input for biogas
stations. In the Czech Republic
there are 507 biogas stations
(2015) with installed power 358
MW. Most of the stations are
designed for the use of agricultural
products. The best crop for biogas
stations is maize. Growing of
maize requires high inputs of
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Luapesuua M3uckea rosissMo npuo-
XEeHne Ha nectuuugn u TUpoBe,
KOeTO MnoB/MMSBA OTPULLATESTHO Ka-
4ecTBOTO Ha noyBata W uUAnata
OKoNHa cpefa. EgHa BB3MOXHOCT
Ja ce npepoTBpaTAT OTpuuartesn-
HUTe Bb34ENCTBUSA e ynoTpebarta Ha
6uomaca npoussefeHa OT MHOroro-
OVLLHW TPEBOCTOW, WU OT pypaku
oTrnexgaHn BbpXy ob6paboTBaema
3ems. Pesyntatute OT MHOMO ekc-
nepuMeHTu nokassar, ye 6uomaca-
Ta OT TPEBOCTON wWMma Mo-Masika
eHepruinHa CTOMHOCT, HO NMPOU3BO/-
CTBOTO Ha 6Momaca OT TPeBOCTOl e
No-eBTUHO, OTKOJIKOTO OTINeXaaHe-
TO Ha uapesuua. NonsuTte 3a OKOM-
Hata cpefa oOT TpeBOoCcTOMTE ca
MHOI0O MNo-ro/ieMn, OTKO/IKOTO OT-
rnexpaHeTo Ha uapesuua (Kysely &
Houdek, 2012).

Lo ce oTHacAa 0o mn3cnepBaHe
Ha peKky/1TUBaLMOHHUTE CMECKU, B
CTaTUCTUYECKUTE aHa/In3M Brarame
534 cputocoumonornyHn onucu, B
KOUTO ca oTyeTeHun 165 pacTutenHu
Buga. CpegHuat 6poii oT pactuten-
HNW Bugose e 9.9 3a napuen. Tosu
6point e gocTa HUCHK, Korato cpas-
HABaMe HawuTe Oonucu Cc Apyru
BMAOBE pacTUTENNHOCT OT TPEeBO-
cTton. Hali-uecto cpewaHute BMAO-
Be B Hawute PUTOCOLMNONOTNYHN
aHanm3n ca Festuca rubra agg.,

Trifolium repens, Conyza
canadensis, Lolium multiflorum,
Lotus corniculatus, Plantago

lanceolata, Echinochloa crus-gallii,
Agrostis capillaris n Stellaria media.
C n3KNyeHne Ha Conyza
canadensis u Stellaria media, Bcuu-
K/ BMAOBE ca MOCEeTUM KaTto KOMMOo-
HeHTM OT cmecka. OT Tasu rnegHa

pesticides and fertilisers, which
negatively influence the soil quality
and the whole environment.

One possibility how to prevent the
negative effects is the use of
biomass produced from
permanent grasslands, or from
forages grown on arable land.

Results of many experiments
show, that grassland biomass has
lower energetic potential, but
production of grassland biomass is
much cheaper that growing of
maize. Environmental benefits of
grassland are much better than in
the case of maize (Kysely &
Houdek, 2012).

Concerning the research on
recultivation mixtures, into
statistical analyses we put 534
phytosociological relevés, in which
were recorded 165 plant species.
Average number of plant species
was 9.9 per plot. This number is
quite low when we compare our
relevés to other types of grassland
vegetation. The most common
species in our phytosociological
relevés were Festuca rubra agg.,

Trifolium repens, Conyza
canadensis, Lolium multiflorum,
Lotus  corniculatus, Plantago

lanceolata, Echinochloa crus-gallii,
Agrostis capillaris and Stellaria
media. Except of Conyza
canadensis and Stellaria media all
the species were sown as mixture
components. From that point of
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TOYKa, CMeckuTe morar ga ce pas-
rnexaaT Kato MHOro ycnewHu. Karo
usAn0, nopagn TBbPAE CyXUA CE30H
cnep nocsgaHe (nponiet 2008), ce
HablogaBa MHTEH3MBHO NOHUKBaHe
Ha noceTn BMAOBe Mpe3 eceHTa u
cneppauwara nposiet. Cnep BTopa-
Ta roAMHa, KakTo pernoHasiHuTe
Taka 1 naHgwadTHiTe cMeckn ce
npeacTtaBaT pfob6pe. MokpuBHOCTTA
Ha pacTuTeNHoCTTa ce yBesiMyasa
roguHa cnep roguHa. Pesyntatute
ca npeacrtaseHn B Tabnuya 3.

Tabnuuya 3.

view the mixtures could be
considered as very successful.
Generally, due to very dry season
after sowing (spring 2008), intensive
germination of sown species was
observed in the autumn and in the
next spring. Since the second year,
both regional and landscape
mixtures, had very good performance.
Cover of the vegetation increased
year by year. The results are
presented in Table 3.

|-|OKpVIBHOCT Ha pacTuTesiIHOCTTa B UscnegBaHUTe CMECKN,

N34YNC/IEHO NPU BCUUKK 534 O0TUETEHN PUTOCOLMOOTNYHN aHa M3
Table 3. Cover of the vegetation in tested mixtures, calculated in all 534 recorded

phytosociological relevés

PacTtutenHo nokputne
Vegetation cover (%) 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
EpgHorogmuwHa cmecka/Annual mixture 80.1| 70.3| 77.1] 79.5| 86.6| 88.1| 88.4
NangwadTHa c-ka/Landscape mixture 58.5| 81.4| 849| 87.1| 89.4| 885| 90.3
MecTHa c-ka/Regional mixture 712| 75.7| 834] 894| 86.2| 91.1| 915
O6uo/Total 69.9| 75.8| 81.8| 853| 874| 89.2| 90.1
XXutHute TpesBu B3emat npe- Grasses took over the
AVMCTBO Mpe3 BTOpaTta roauHa, | dominance in the second year,
[0KaTo NOKPUTUETO Ha HenoceTuTe | while the cover of non-sown
BMAOBE HaMasisiBa OT BTOpaTa rogn- | species decreased since the

Ha. OT rnegHa Toyka Ha pacTuTen-
HOTO 6uopasHoobpasne Ha uscnepg-
BaHMUTE CMEeCKW, Hail-gobpa e peru-
OHa/lHaTa CMecka, KOATO MoXe fga
6bae 1M3nosi3BaHa 3a pekynTusauus
Ha cyxute 30HU. CMmeckaTta e cbCTa-
BEeHa OT rosisim 6por BuaoBe, KOUTO
mMoraT fda MnoMb/IHAT NOAXO4ALLO
MasiKu MecToobuTaHus, crefBanku
pas/INYHN  YC/NIOBUS Ha Maslikute
MecToobUTaHNS.

HabniogaBsaHn ca craTUCTu-
YeckM 3HauuMKn npomMeHu (p***) B
NMOKPUTUETO Ha XWUTHM TPEBU B ne-
pnoga ot 2011 pgo 2014. PesynTta-
TWUTe ca npegctaBeHy B Tabnuua 4.

second year. From the point of
view of plant biodiversity of tested
mixtures the best was regional
mixture, which could be used for
recultivation of arid areas. The
mixture is composed from higher
number of species, which can
properly replenish micro habitats,
following different micro habitats
conditions.

Statistically significant
changes (p***) were observed in
cover of grasses in the period from
2011 to 2014. The results are
presented in Table 4.
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Tabnuua 4. MNMOKPUBHOCT Ha pas3/MyHKU 60TaHUYECKU rpyrnu, U3UYUC/IEHO Mpu
BCUYKM 534 oTUeTEHU (PUTOCOLNOSIOTNYHN aHa/IU3U

Table 4. Cover of different botanical groups, calculated

phytosociological relevés

in all 534 recorded

pyna/Group Mepuopn Ha cent6a/Sowing time | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
XuTHW/Grasses 69.5 " 8% [ 3979 |45% | 52° | 64" | 697 749
Bo6osu/Legumes 26.7°¢ 7% [ 18° [ 217 [23% ] 20" [ 17| 16°
Bunku/Herbs 3.8° 9% |10®[11®[10%*| 8 | 7* | 6°
Nnesenn/Weeds - 769 (339 23™ | 15° | 82 | 72 | 42

MecTHaTa cMecka ce [oKas-
Ba kaTo Hal-gobpa 3a pekynTuBu-
paHe Ha cyxu 30HuW. [MbpBOHaYasI-
HUAT CbCTaB Ha CMeckaTa Bb3 OC-
HoBa Ha 69.5% XuTHn Tpesu (12
BMAa), 26.7% 60608uK (15 Brga) u
3.3% 6unkn (8 Bnga) ce gokasea
KaTo ngeasieH 3a Cyxu ycrioBus.

BnaoosuAT cbCTaB Ha cMmec-
KNTe e NpoMeHeH Bb3 OCHOBa Ha
pe3ynratnte Ha wu3cnenBaHeTo U
CMecKuTe ca nog/oxeHn Ha na-
TeHTHa 3awuTa. N aBarta nateHTa
ca BnucaHu B [laTeHTHO BefoM-
CTBO Ha Peny6nunka Yexua npes
2015 roguHa. Te ca BnucaHu noj
Homepa 305285 n 305283. lNoHa-
CTOSILLLEM CMEecKuTe ce pasnpoc-
TpaHaBaT Mo TbpProBCckUTe Hamme-
HoBaHua "Caxapa" un "lMaHoHnA".
CbCTaBbT Ha Te3n CMeCK/ e Mnoco-
yeH B Tabnmum 5 n 6. Bugosuat
CbCTaB B Te3W CMECKM e perysmpaH
Bb3 OCHOBa Ha pesy/nratute Ha
nscnegsaHeto 3a pga  6baar
YH/BEPCa/THO MPUIOXKUMU B TOMNJIN
M Cyxnm 30HW KakTto B Penybnuka
Uexusa, Taka 1 B EBpona.

The regional mixture proved
to be the best for the recultivation
of arid areas. Initial composition of
the mixture based on 69.5 % of
grasses (12 species), 26.7 %
legumes (15 species) and 3.8 % of
herbs (8 species) proved to be
ideal for arid conditions.

Species composition of
mixtures was changed on the basis
of results of the research and the
mixtures were submitted to patent
protection. Both patents are
inscribed at Industrial Property
Office of the Czech Republic from
the year 2015. They are managed
under numbers 305285 and
305283. Nowadays the mixtures

commercialised and distributed
under names  “Sahara”’ and
“Panonie”. Composition of these

mixtures is presented in Tables 5
and 6. These mixtures have their
species composition adjusted
basing on the results of the
research in order to be universally
applicable in warm and dry areas of
both the Czech Republic and
Europe.
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Tabnuua 5. CbcTaB Ha NaTteHTHa ceMeHHa cMecka ,,Caxapa‘
Table 5. Composition of patented seed mixture ,,Sahara*

MpucbcTBME B CMeckaTa
EnemeHT/Component Vme Ha Bug/Species name [Terno%]/Representation
in the mixture [weight %]

Agrostis capillaris 3

Bromus inermis 5

Festuca ovina agg. 5
SKUTHN/Grasses Festuca rubra agg. — bunch type . 5
(Poaceae) Festuca rubra agg. — shortly stoloniferous type 10

Festuca rubra agg. — stoloniferous type 15

Lolium multiflorum var. westerwoldicum 15

Lolium perenne 12

Poa pratensis agg. 10

Lotus corniculatus 4

Medicago lupulina 3
Bob6oswn/Legumes —
(Fabaceae) Onobr.ychls V|c.||foI|a 2

Securigera varia 3

Trifolium repens 3

Achillea millefolium agg. 0,8

Anthemis tinctoria 0,6

Cichorium intybus 0,5
Bunku/Herbs Echium vulgare 0,3

Plantago lanceolata 1,8

Tanacetum vulgare 0,6

Verbascum densiflorum 0,4

Tabnumuya 6. CbCTaB Ha NaTeHTHa CeEMeHHa cMecka ,,lTaHOHuA"
Table 6. Composition of patented seed mixture ,,Panonie*

[pucbecTBUE B cmeckaTa
EnemeHt/Component Vive Ha Bng/Species name [Terno%]/Representation
in the mixture [weight %]
Agrostis capillaris 1
Anthoxanthum odoratum 5
Bromus erectus 2
Festuca ovina agg. 15
Festuca rubra agg. — bunch type 5
Festuca rubra agg. — shortly stoloniferous type 10
YXnTHn/Grasses Festuca rubra agg. — stoloniferous type 15
(Poaceae) Festuca rupicola 5
Festuca valesiaca 3
Koeleria macrantha 1,5
Koeleria pyramidata 15
Phleum phleoides 3
Poa compressa 8
Poa pratensis agg. 5
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Anthyllis vulneraria 1,5
Lotus corniculatus 1
Medicago lupulina 0,5
bobosw/Legumes "5 oh chis viciifolia 0.8
(Fabaceae) - - !
Securigera varia 0,2
Trifolium campestre 0,8
Trifolium repens 0,2
Agrimonia eupatoria 0,5
Achillea millefolium agg. 0,6
Anthemis tinctoria 1
Centaurea jacea 0,5
Centaurea scabiosa 0,5
Cichorium intybus 0,2
Dianthus armeria 1
Dianthus carthusianorum 1
Hypericum perforatum 1,2
Evnki/Herbs Leontodon hispidus 0,8
Plantago lanceolata 0,2
Plantago media 0,4
Potentilla argentea 0,6
Potentilla recta 0,8
Salvia pratensis 1,5
Salvia verticillata 0,8
Sanguisorba minor 0,6
Silene vulgaris 1,2
Stachys recta 1
Tanacetum corymbosum 0,6
N3BOAN CONCLUSIONS
MHororoguwHuTe  hypadkHu Perennial forages on arable

TpeBn BBbPXYy ob6bpaboTBaema 3ems
ca MHOr0 BaXHa 4acT OT cuctemuTe
3a centboobopoT. Pypaxute ca
oTMYHM (pukcatopu 3a asota B
atmoctpepata. Morat pga 6baat
M3NON3BaHN KakBO 3a >XMBOTUMHCKA
XpaHa, Taka v 3a cTaHuumn ¢ buoras.
Tpsab6Ba ga ce 06bpHE roNsAMO BHU-
MaHWe Ha noaxogAawmsa mns3bop Ha
enemeHTn. lMocoyeHn ca npumepu
3a ycnewHn 6060BO-XUTHU CMECKM
3a obpaboTBaema 3emMs Mpu Ccyxu
ycnosus. Te ca Cb3hafeHn Bb3

ocHoBa Ha Festulolium Felina,
Dactylis glomerata un Medicago
sativa. [pyr BaxeH u3cneaBaH

r|p06neM € Cb34aBaHETO Ha Nnogxo-

land are very important part of the
crop rotation systems. Forages are
excellent  atmospheric  nitrogen
fixators. They can be used both for
animal feed and in biogas stations.
Great attention have to be paid to
proper component selection.
Examples of successful legume-
grass mixtures for arable land in dry
conditions are mentioned. They are
based on Festulolium Felina,
Dactylis glomerata and Medicago
sativa. Another important studied
problem is the creation of suitable
recultivation seed mixtures,
especially for arid conditions. In
these mixtures not only commercial
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OAWN  PEKY/ITUBALNOHHA CEMEHHMU
CMEeCKU, Hali-Beye 3a Cyxu YC/0BUS.
B Te3n cmeckum ce wu3nons3saTr He
camo TbproBckM Buagose. MHoOro
BaXKHa pPoOMIA UrpadaT reHeTUYHUTe
pecypcu Ha npeHebperHatute w
BTOPOCTENEHHU (OYPaXHU KyNTypu.
3a cneuynanHuTte uenn Ha uonoruny-
Hata pekynTMBaums, TpU CEMEHHU
CMecKkn (egHoroguwiHa, naHawadT-
Ha W MecCcTHa) ca Cb3fafeHn u
N3NUTaHN BBPXY YeTUpu MecToro-
NOXXeHuA 3a cegem roguHu. MecTHa-
Ta CMecKka ce oOkasa Hai-gobpa 3a
cyxu ycnosusa. lNpn Tasnm cmecka e
YCTAHOBEHO CTaTUCTUYECKM 3Hauu-
MO yBenuyaBaHe Ha pacTuTenHara
nokpuska npe3 2014 r. B cpaBHeHne
c 2019 r. B cbLWOTO BpeMe, CbOTHO-
LLIEHWETO Ha M/1eBesiTe e NOHMXEHO
3HauuMTenHo. Bb3 ocHoBa Ha Te3n
pes3ynTatu, CbCTaBbT € perynmpaH un
Tesn [Be CMecKu noanexar Ha

nateHTHa  3awWwmuTa C  MMeHa
"Caxapa" n "TaHoHnA".
BNATrOOAPHOCTU

HacTtoawarta ctatua npejacra-
BA pe3y/ntatute Mnosly4yeHn B pam-
KUTe Ha pa3paboTBaHe Ha Uscnepno-
BaTesICKu MPOEeKT puHaHcupaH oT
MWHUCTEPCTBOTO Ha ob6pa3oBaHue-
TO, Mf1agexTta u cnopta Ha Peny6-
nuka Yexma 2B08020 — "lwunoteH
NMPoOeKT 3a npefoTBpaTaBaHe Ha
6uonornyHa perpagaumss Ha nou-
BUTE MNPU YCMOBUATA Ha CyX K/u-
MaT" U MHCTUTYUMOH&UTHO (PUHaH-
cYpaHe Ha Ob/ITOCPOYHO KOHUENnTy-
afiHo pa3paboTBaHe Ha n3cnenoBsa-
Tencka opraHmsauua CenckocTo-
naHckn nacnegsaHusa, OO/, donHaH-
cupaH OT MuWHUCTEpPCTBO Ha 3eme-
penveto Ha Peny6nvka Yexus.

varieties are used.

Very important role play genetic
resources of neglected and minor
forage crops.

For special purposes of biological
recultivation three seed mixtures
(annual, landscape and regional)
were prepared and tested at four
localities for seven years. The best
mixture for arid conditions proved to
be the regional mixture. In this
mixture statistically significant
increase of the vegetation cover in
the year 2014 compared to 2009
was found. In the same time ration
of weeds decreased significantly.
Basing on these results the
composition was adjusted and those
two mixtures were submitted to
patent protection under the names
“Sahara” and “Panonie”.
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PE3IOME

B onutHoTo none Ha WN3C
,00pa3yoB uncnuk’ - Pyce e u3BeneH
MOJICKM OMUT C EKOSIOTMYHO O6OCHOBAHO
centboo6pbLUEHME, BKIOYBALLO OTI/IEX-
[aHeTo Ha ABe 3bPHEHO-XUTHU (MweHnya
copT ,BeHka 1" v nuBoBapeH eyemuKk —
,0030p") 1 ABe 3bPHEHO-6060BU KYNTypH,
Ha naow, cnepg KoHBepcus. ONUTbLT e
3a/10KEH MO OCMOpHaTa cxema Ha >Xopx
Bun B 3 NOBTOpPEHUSs, pPa3no/fioXeHn Mo
Promkep, ¢ rofiemuHa Ha pekonTHarta nap-
uena 52,5m°. Ha OTI/IeXxgaHuTe Kynitypu
He ca npunaraHy necTuuuan, opra-HUYHM
TOpoBe U nogobputeny Ha noyesaTa, 3a-
6paHeHn 3a 61MOI0TMYHO NPOU3BOACTRO.

Llenta Ha HacTOALLOTO uscnensaHe
e fa ce Habnwgasa M onuwe 6monorny-
HOTO perynupaHe Ha nnesenute, 60-
nectute W HenpusatenuTe B NOCEBU OT
3BPHEHO-XUTHU KyNTYpW, OTINEXAaHN B
ycnoBusiTa Ha 61OIOTMYHO 3emeaenne.

B 6wonormyHoTo nose, BUOOBOTO
pasHoobpa3ue Ha naeBenuTe ce Bausie ot
KAMMaTUYHUTE YC/I0BUSA, NOYBEHUTE 06-
paboTkn 1 3aceTute KynTypu. Pasnuums B
3ansieBensBaHeToO Ha Kyntypute wuma

SUMMARY

A field experiment was conducted
at the experimental field of IASS
“Obraztsov  chiflik” - Rousse, with
ecologically grounded crop rotation,

including the cultivation of two cereals
("Venka 1" wheat variety and "Obzor"
malting barley variety) - and two legumes
on an area after conversion. The
experiment was started after the eightfold
scheme of Georges Ville in 3 replications,
situated after Ryumker, the size of the
harvesting plot being 52,5m°. Pesticides
were not applied on the crops, also and
organic fertilizers and improvers of the
soil, prohibited for the organic production.

The objective of the study was the
biological control of weeds, diseases and
pests in crops of cereals grown under
conditions of organic farming to be
observed and described.

In the organic field, the diversity of
weed species was influenced by climatic
conditions, soil tillages and crops sown.
There were differences in weed
infestation of crops only in terms of
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caMO MO OTHOLUEHMWE Ha KOMYECTBOTO
nneBenu Ha m?, KOUTO ca B Npsika Bpb3Ka
C HsKOM OWONOTMYHM OCOBEHOCTM Ha
KYNTYpHUTE pacTeHus.

BnaoBmAT cbCTaB M nonysiaunoH-
HaTa M/TbTHOCT Ha MOJIE3HUTE HACEKOMU
npes3 mnscnegBaHus nepuog ca Aoctarby-
Ha 1 noaxoAsua cuctema 3a KOHTPOs Ha
BpeAHMTE HacekoMW Mof nparoBeTe Ha
MKOHOMMYEeCKa BpeaHOCT.

Mpe3 Bcska OT Hab/ogaBaHUTE T0-
OVHN B cenT6006palleHNeTo e OTYETEHO
pasBuTE Ha MKOHOMWYECKMN BaXHWUTE 3a
cTpaHaTta 60/1eCcTV NPU XUTHUTE KYATYpU:
Erysiphe graminis n Puccinia recondite n
TOBa ce 06sACHSIBA C KIMMATUYHUTE YCo-
BWSl 3a CbOTBETHUAT Nepuog,

KniouoBn  gymm:  GMOSOTMYHO
3eMefienne, MOHWUTOPWHF,  KapTupaHe,
60/1ecTn, NNeBenu, HenpusaTenu

YBO/,

BronornyHoTo 3emegenuve
pasuMta B MakCcuMasiHa CTeneH Ha
centboobpblUeHnATa CbC 3acTbll-
BaHe Ha 3bpHEHO-6060BU KyNTYpH,
0Mnos30TBOPSABAHE Ha pacTUTesTHUTe
ocTarbUy OT pepMuTe U Ha 3e/1eHo-
TO TOpeHe, BuOMIONMYHa N arporex-
HMuyecka 6Gopba C BpeguTenute
(nnesenu, 60M1e€CTU MU HeNpuUaTenu),
noaxogAwmM no4vseHn o6paboTkn u
XpaHeHe Ha pacTeHusiTa C opra-
HWYHW TOpPOBE, NOAABbPXAHETO U No-
[06psABaHEeTO Ha eCTeCcTBEHOTO MNo-
fopoaue Ha noysara, 6UONOrMYHOTO
pasHoo6pa3ne u ekonornyHusa 6a-
JIaHC Ha OKoNHara cpeja.

OTrnexgaHeTo Ha 3bpHEHo-
XWUTHW KyNTYpKU B cuctemara Ha 6uno-
NIOTUYHO 3emefenve uenu nony4va-
BaHe Ha KayecTBeHa npoaykuus 6e3
M3non3BaHe Ha necTuumMan U TOPO-
Be. ToBa BoAM A0 gecmuunT B Xpa-
HUTENHUS PEXNM.

MneBenHuTe BUAOBE KOHKYpU-

quantities of weeds per m?, which was in
direct connection with certain biological
characteristics of the crop.

Species and population density of
useful insects during the period of study
were adequate and appropriate system of
control of harmful insects below the
Economic injury level.

In each year of the study in crop-

rotation, development of Erysiphe
graminis and Puccinia recondite was
reported — diseases of economic

importance for the country in cereals. That
was explained by the climatic conditions
for the relevant period.

Key words: organic farming,
monitoring, mapping, diseases, weeds,
pests

INTRODUCTION

Organic farming relies
extremely on crop rotations with
legumes, utilization of plant
residues from farms and green
manuring, biological and
agrotechnical pest control (weeds,
diseases and insects), suitable soil
tilages, and plant nutrition with
organic fertilizers, maintenance
and improvement of the natural soil
fertility, biodiversity and ecological
balance of the environment.

The growing of cereals in the
system of organic farming is aimed
to obtain quality products without
use of pesticides.

This leads to a deficiency in
feeding regime.
Weed species compete with
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paTt KynTypHUTE pacTeHus no OTHO-
LLIeHWe Ha OCHOBHUTE BereTaumoHHU
(pakTopu, Kato MO TO3M Ha4uH
HamanasaTt A06MBUTE U NOHWXaBaT
KayeCTBOTO Ha CeJfickocTonaHckara
npoaykuus (Konesa, 2008; /lto6eHoB,
1987; LWTtepHcuc, 2004; Bulson,
1991). EAMH OT OCHOBHUTE HaYUHU
3a 6uonornyHara perynauus  Ha
nnesenMTe € cb3daBaHe Ha YC/o-
BMS, NOBKMLIABAaLLM KOHKYPEHTHOCMNO-
COBHOCTTA Ha KyNTYpHUTE pacTeHus
ypes noaxoAswm centboobpaue-
HWUS, COPTOBE, CPOKOBE M HOPMU Ha
centba n gp. (Wnapa, 2003).

[0 HacToAWMA MOMEHT B Ha-
LaTa cTpaHa npu 3bPHEHO-XUTHUTE
KynTypu He ca paspaboTBaHu Usf-
JIOCTHW TEXHO/OrMK 3a OTrexgaHe-
TO UM B BronornyHo 3emegenve. B
6uonornunte depmu ce npunarart
NPeavMHO  YyXAM  TEeXHONOTNYHU
pa3paboTkn, KOMTO ca YacTUYHO
afnantypaHu 1 He ca cbobpaseHn C
NMOYBEHO-KIMMATUYHUTE U NMPOU3BOL-
CTBEHUTE YC/MOBUS Ha CTpaHaTta HW.

Llenta Ha HaCTOAWOTO W3-
crnefBaHe e pga ce Habnwogasa U
onviwe OWONIOTMYHOTO perynvpaHe
Ha nnesenuTe, 60necTUTe N HeNpu-
ATENUTE B NOCEBU OT 3bPHEHO-XUT-
HU KyNTypWn OTrNexnaHn B yC/0BuA-
Ta Ha 6UoNOrMYHO 3emesenve.

MATEPVANT N METOU

Ot 2005 rognHa NIHCTUTYT no
3emegenue n cemesHaHue ,06pas-
LOB  YMduInK’ Pyce 3anousa
LeneHacoyeHa u3cnegoBaTtescka
[AeliHOCT Nno pa3paboTBaHe Ha Tex-
Honormm  3a  OMOJIOTMYHO  OT-
rnexaaHe Ha 3bpPHEHO-XUTHU U
3bPHEHO-60060BU Ky/ITYpPY Ha NIOLL

crops in terms of the main factors
of vegetation, thereby they reduce
yield and decrease the quality of
agricultural  production (Koleva,
2008; Lyubenov, 1987; Shternsis,
2004; Bulson, 1991). One of the
main  methods of biological
regulation of weeds is the creation
of conditions that increase the
competitiveness of crops through
appropriate crop rotations,
varieties, terms and norms of
sowing, etc. (Shpara, 2003).

So far in country
comprehensive growing
technologies of organic farming in
cereals have not been developed
yet. In organic farms foreign
technology  developments are
mostly applied that are partially
adapted to and are not consistent
with soil-climate and production
conditions of our country.

our

The objective of the study
was the biological control of
weeds, diseases and insects in
stands of cereals, grown under
conditions of organic farming to be
observed and described.

MATERIAL AND METHODS

Since 2005 Institute  of
Agriculture and Seed Science
"Obraztsov chiflik" - Rousse has
began research activities,
focusedon developing of organic
growing technologies of cereals
and legumes on an area after
conversion. The period till 2008
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cnepf KoHBepcusd. Kato noaroteu-
Te/fleH MOXe Ja ce onpegenu
nepuoga o 2008 r., npes KOWTOo ca
HanpaBeHN npeaBapuTesniHA Mpo-
yuBaHNA BbPXYy MNPOAYKTUBHOCTTA
Ha OTAENIHNW 3bpHEHW N 6060BU
KynTypu 6€e3 n3nosiaBaHe Ha MUHe-
pasiHN TOPOBE W CTENEeH Ha 3arnJie-
BeniABaHe 6e3 Wu3nos3BaHe Ha
XMMWYHM MpenapaTtn 3a pactuTes-
Ha 3awuTta (HeHoBa m ATaHacos,
2009; Nenova u gp., 2011).
MbpBMAT  eTan  BKIKOYBa
noabop Ha nNoaxofsLl, y4yacTbK U
nogrotoBkata My 3a Cb3faBaHe Ha
ONUTHO nofe 3a OWONOTNYHO
3emegenue, CbOb6pa3eHo c
n3nckBaHuaTa Ha Hapepba Ne 1 ot
7 peBpyapu 2013 Ha M3X 3a
6uonornyHo npoussoacTeso, OO6H.
[B. 6p.16 o1 19 ®eBpyapu 2013r.
Y4acTbKbT, KOWTO € NoKau-
3MpaH 3a Tasu uen ce Hamupa Ha
TeputopuaTa Ha WHCTUTYTA C
nnow, ot 5 da. NoyBeHUAT TN, Ha
KOMTO € 3a/10KEH ONUTBLT € CU/THO
N3NYXXEH YEepHO3EeM U Ce XapakTe-
pusnpa ¢ 6e4HO XyMYCHO CbAbp-
xaHue 1,65%, cnabo 3anaceH C
muHepaneH N (10,75 mg/1000 g
noysa) u nogswmxkeH P,0s (6,31
mg/1000 g noysBa) 1 fobpe 3ana-
ceH ¢ K,O (22,50 mg/1000 g nou-
Ba) B cnios 0-40 cm. MNoyBeHata pe-
akuma e kucena (pH B KCL — 5,01%)).
MexaHW4YHUAT CbCTaB Ha noysaTa e
TEXKO MeCbUYMBO-T/INHECT.
VHCTUTYTBT € pasnosioXeH B
CeBepHUs KNMMaTUyYeH paiioH Ha
[yHaBckaTa paBHWHa. Tasn Knu-
MaTtuyHa obnact e ¢ gobpe mspa-
3€HN KOHTUHEHTa/IHW 4YepTu, CbC

could be determined as
preparatory, during which
preliminary studies were made on
the productivity of individual
cereals and legumes without use
of fertilizers and degree of weed
infestation — without use of
chemical preparations for plant
protection (Nenova and Atanasov,
2009; Nenova et al.,2011).

The first stage involves the
selection of a suitable area and

preparing it to create an
experimental field for organic
farming, consistent with the

requirements of Regulation Ne 1 of
February 7, 2013 of MAF for

applying the rules of organic
production, Prom. SG. 16 of 19
February 2013.

An area of 5 da located on
the territory of the Institute, was
chosen for that purposes. The soil
type, on which the experiment was
started was strongly leached
chernozem and was characterized
with poor humus content — 1.65%,
poorly stocked with mineral N
(10,75 mg/1000 g soil) and mobile
P205 (6,31 mg/1000 g soil) and
well stocked with K20 (22,50
mg/1000 g soil) in the layer 0-40
cm. The soil reaction is acidic (pH
As KCL — 5,01%). The mechanical
soil structure is heavy sandy-clay.

The Institute is situated in the
Northern climatic region of the

Danubian plain. This climatic
region is with well pronounced
continental  features, average
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cpefHn roauwHn Banexu ot 500
o 600mm. B cpaBHeHue C ocTa-
HaMTe HeNMaHWHCKA panioHM Ha
CTpaHata, 3umaTa B TO3M paioH e
Hal-CTyaeHa, a nNnAToTo € Hai-
ropewio, nposetta € Kpatka WU
XnagHa, a eceHTa NpoAbL/XUTENHA
n Tonna.

lMonyyaBaHeTo Ha BWCOKN U
ycTOliuMBKM 06MBU OT 3eMenesiCKu-
Te KyNTypu e B TACHa 3aBMCUMOCT
KaKTo OT MpoBefeHUTe arpoTexHu-
Yyecku MeponpuATUs, Taka 1 OT KOH-
KPETHUTE MEeTeOopOsIorMYHN YCNOBUSA
Ha OTAENIHUTE TOAVHMN.

Mpe3 2011-2014 ropg., e n3se-
AeH MNOJICKN OnuUT C  €eKONOrM4YHO
060CHOBaHO cenTb006pbLLEHME,
BK/IOYBALLO OTI/IeXJaHeTo Ha 2
3BPHEHO-XUTHU KYNTYpY NiieHuua —
copt ,BeHka 1" u nuBoBapeH
eyemuk— copTt ,0630p” Ha nnoLy
cnep koHsepcusa. ONUTHLT e 3a/10KeH
Nno ocmopHarta cxema Ha »Xopx Bun
B 3 MOBTOPEHMUSA, Pa3nosioXeHn Mo
PromKkep, € ronieMvHa Ha pekosiTHa-
Ta napuena 52,5m?, cnep npejtllec-
TBEHUK NOJSICKN dpacyn v pypaxeH
rpax. Ha otrnexpaHute Kyntypu He
ca npunaraHu nectuuuan, opraHuy-

HA TopoBe W nojobputenu Ha
noysaTta, 3abpaHeHn 3a 6MONOrMYHO
Npou3BOACTBO.

M npe3 Tpute roanHn Ha npo-
yuBaHe He ce HabnogaBaT Cbluec-
TBEHW OTK/IOHEHUSA OT CTOMHOCTUTE
Ha cpefHoAeHOHOoLWHaTa Temnepa-
Typa B CpaBHEHWe C U3NCKBaHUATa
Ha KynTypute W MHOrorogvuLuHuA
nepuog (Purypa 1).

annual precipitation — from 500 to
600 mm. Compared with the other
lowland areas of Bulgaria, the
winter in this area is the coldest
and the summer — the hottest, the
spring is short and cool, and the
autumn is long and warm.

The high and sustainable
yield obtained of agricultural crops
is highly dependent on both -
agricultural practices conducted,
and meteorological conditions of
the year.

In  2011-2014 a field
experiment was conducted with
environmentally  justified crop
rotation including growing of 2
cereals — "Venka 1" wheat variety
and “Obzor” malting barley variety
on an area after conversion. The
experiment was started after the
eightfold scheme of Georges Villas
in 3 replications according to
Ryumker, the size of the
harvesting plot being 52,5m?, after
predecessors field beans and
forage peas. Pesticides, organic
fertilizers and soil improvers,
unallowed for the  organic
production, were not applied.

During the three years of
study, significant deviations from
the values of the daily average
temperature were not observed,
compared with the crop
requirements of the multiannual
period (Figure 1).
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dur.1 KnumaTtnuHa xapaktepuctuka 3a 2011-2014 roga.
Fig.1. Climatic characteristics for 2011-2014

Paznununsa ce Habnogasart no
OTHOLLEHMEe Ha cymaTta v pasnpege-
NIEHNETO Ha Ba/leXuTe Mnpe3 ekc-
nepMMeHTasiHMA nepuog. Haw-rone-
MW KO/IMYecTBa Basiexu No Bpeme
Ha BeretauuaTa Ha W3NUTBaAHUTE
KynTypu ca ortyeteHn npe3 2013
rog. (505,6 mm), Kouto npesuLLa-
Bar ¢ 128,3 mm Hopmarta — 235,1
mm cpefHO 3a MHOrorofuLHNS
nepuog.

Hain-6nunskn oo MHOroroamiu-
HAS Nepuof ca Banexute npes
2014 rog. (311,6 mm). XapakTepHo
3a Tasu rogvHa e, 4e no-ronama
4yacT OT Ba/IeXuTe ca nagHanu npes
MeceL, aekemBpu. V3knouyeHne ca
Ba/IeXUTE Npe3 Mail, KOUTO ca CbC
100 mm Hag Hopmata. OKo/o Hop-
MaTa ca BasiexuTe npes meceuute
IOHW W 1011, HO ca pasnpegeneHu
CbOTBEeTHO B 17 n 13 pgHn. Tosa
fosefe [0 pasBUTUETO Ha bOHK
6onectn. Cymarta OT Basexute

Differences were observed in
terms of the sums and distribution
of  precipitation  during the
experimental period. The highest
precipitation quantities during the
vegetation of the crops tested
were reported in 2013 (505,6 mm),
exceeding by 128,3 mm the norm
of 235,1 mm, average for the
multiannual period.

Closest to the multiannual
period are the rainfalls in the year
2014 (311.6 mm). Typical for this
year is that a bigger part of the
rainfalls have fallen in December.
Exceptions are the rainfalls in May
which are 100mm more than the
norm. Around the norm are the
rainfalls in June and July but they
are distributed respectively in 17
and 13 days. This led to the
development of fungal diseases.
The sum of the rainfalls in 2012 is
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npe3 2012 rog. e noj 1a3n Ha MHO-
roroguwHuA nepuog (236,8 mm).

lNpe3 nepunoga Ha uscnepga-
HETO € OTYEeTEHO 3arnseBesisiBaHeTo
Ha KynTypute B OGMONOIMYHOTO Cce-
nT6006pbLLEHNE. BUOOBMAT CbCTas
Ha nneBesMTe € OTYETEH MO OKO-
MepHUA meTop (6poit nnesenn Ha
m?® No GMOMOTUYHN TPYNN U BUAOBO
pasHoobpa3ne), a CcTeneHTa Ha
3annesesisiBaHe N0 KOJIMYECTBEHO-
TernoBHUA metos (AvmuTtpoBa U
ap., 2004). NneBenvTte ca oT4YETEHU
BbB (pa3a OGpaTeHe M u3KIacsBaHe
Ha KynTypure.

MOHUTOPUHIBT Ha EHTOMO-
(hayHaTa e M3BbPLUBAH Npe3 mnpo-
NIeTHUA BereTauuMoHeH nepuog Ha
KyNnTypuTe OT HayasioTo Ha Mmecel,
Mai go npuoupaHeto wum. W3non-
3BaH € KNacuYyeckusaT MeTon Ha
KOCeHe CbC CTaHapTeH eHTOMOJIO-
rMyeH cak. BuaooBmAT cbcTaB U
KO/IMYeCTBOTO Ha eHTomodpayHaTta
e oT4MTaHo npu Npobu ot 25 oTKoca
C eHToMonornyeH cak = 5me. lpo-
6uTe ca B3emMaHu B Be NOBTOPEHUSA
No BEAHBLX CEAMWYHO MpPU ACHO U
TMXO Bpeme. Pesyntatute ca obpa-
60TEeHN NO KyNTypu.

Knacudgukaumsata Ha Buaose-
Te e HanpaBeHa no boiues (1979),
cnopes  KOATO:  AOMUHaHTHUTE
BMgoBe ca C Hag 15% yuvacTtue,
Cy640MNHaHTHUTE — OT 5 o 15%,
BTOpoCcTeneHHnTe — oT 1 go 5%.

duTonarosornyHata oLeHka e
N3BBbPLLEHA MO 6-CTEMNEHHUTE CKasn
Ha Cobb u Saari | Preskot (1988).
OT BCcekn BUA ca obpaboTBaHu Mo
10 npobu, cbaobpxawy 20 pacTe-
HuA. CTeneHTa Ha HanageHue e oT-
yeTeHa Mo wectbanHa ckana, oT 0

less than the multiannual period
(236.8mm).

During the period of study
the weed infestation of crops was
repoeted in organic crop rotation.
Weed species were registered by
sight method (number of weeds
per m? by biological groups and
species diversity), and the level of
weed infestation - after the
quantity-weighting method
(Dimitrova et al., 2004). Weeds
were reported in phases tillering
and ear formation of crops.

Monitoring of the
entomofauna was  performed
during the spring vegetation period
of crops from early May till
harvesting. @ The  conventional
method of strokes was used with a
standard entomological net. The
species and quantity of
entomofauna were registered in

samples of 25 strokes with
entomological net = 5m? The
samples were taken in two

replications, once per a week in a
clear and calm weather. The
results were processed by crop.
The classification of species
was made after Boychev (1979),
according to which: dominant
species were over 15%
participation, subdominant — from 5
to 15%, secondary — from 1 to 5%.
Phytopathological evaluation
was performed, according to the
six-point scales of Cobb and Saari
| Preskot (1988). 10 samples,
including 20 plants of each variety
were processed. The degree of
infestation was recorded according
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[o 9, kbaeto ¢ 6an 0 ca or6ens-
3aHu 34paBu pacteHus, a ¢ 6an 1 —
pacTeHuss ¢ efMHUYHU neTHa wuau
3acerHara siMcTHa naow go 10 %, c
3 0o 25 % ot nnowra, ¢ 5 —go 50%,
cbC 7 — 0T 50 oo 75 % oT nucTtHaTa
nnow, m ¢ 9 — CWUNHO HanagHatu
pacTteHnsa — Hapg 75 % oT nucTaTa.
Llenta Ha HacToAWOTO WU3-
cnepBaHe e fga ce Habnwpgasa wu
onuwie 6WMONOTMYHOTO perynmpaHe
Ha nnesenuTte, 6o0MecTUTe U He-
npuATeNnnTe B MNOCEBU OT 3bPHEHO-
XUTHW KYNTYpU OTrNexaaHu B yCro-
BMATa Ha BMONOTMYHO 3emenenue.

PE3YNTATU N OBCBbXXOAHE
B ycnosuaTta Ha 6M0O/I0TMYHO
3emepenve 3annesensaBaHeTo Ha
3bPHEHO-XUTHUTE KyNTYypn e eauH
OT Hal-3HauumuTe npobsiemn B
arporexHukara um. B onuTHOTO
nose, BUAOBOTO pasHoobpasne Ha
nnesesiMTe ce BMsE OT KNUMaTuny-
HUTE YC/OBUSA, NOYBEHUTE O0b6pa-
GOTKM 1 3aceTuTe KyITypWu.
OnuTHaTa nnowy e ¢ npeacra-
BUTENleH ecTecTBeH (DOH Ha 3anne-
Be/fisiBaHe C npeo6sajasawo yyac-
TV Ha: NPOJSIETHO-eCEHHW NeBev—
3ge3guua (BpabuyoBm uypeBua) -—
Stellaria media (L.), oB4apcka TOp-
6uuka — Capsella bursa-pastoris (L.)
N Ap., paHHU NPONEeTHWU NnneBenu —
ropuvuseT — Adonis aestivalis (L.),
NosiCKO BenvkaeHye — Veronica
agrestis (L.), u4epBeHa MbpTBa
konpusa — Lamium purpureum (L.) 1
AP., KbCHW NPONETHU nnesenun -—
o6bukHoBeH wup — Amaranthus
retroflexus (L.), 6s1a kyya noboga —
Chenopodium album (L.), 3eneHa
kowpssa — Setaria viridis (L.), kKoko-
we npoco — Echinochloa crusgalli

to the six-point scale from 0 to 9,
where 0 — healthy plants, 1 -
plants with single spots or affected
leaf area to 10%, 3 — affected area
to 25%, 5 — up to 50%, 7 — 50 to
75% of the leaf area and 9 —
strongly infested plants, more than
75% of the leaves.

The objective of the study
was the biological control of
weeds, diseases and pests in
crops of cereals grown under
conditions of organic farming to be
observed and described.

RESULTS AND DISCUSSION

In the conditions of organic
farming, the weed infestation of
cereals is one of the most
significant  problems in  the
agrotechnics of their growing. At
the experimental field, the weeds
types are influenced of the climate
conditions, soil treatments and the
planted crops.

The experimental area was
with representative natural
background of weed infestation with
predominant participation of: spring-
autumn weeds — chickweed—
Stellaria media (L.), shepherd’s
purse — Capsella bursa-pastoris (L. )
etc., early spring weeds -
pheasant's eye — Adonis aestivalis
(L.), common speedwell — Veronica
agrestis (L.), red dead nettle —
Lamium purpureum (L.), etc., late
spring weeds — pigweed —
Amaranthus retroflexus (L.), white
goosefoot — Chenopodium album
(L.), green bristlegrass — Setaria
viridis (L.), barnyard grass -
Echinochloa crusgalli (L.), blood
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(L.), kpbBHO npoco - Digitaria
sanguinale (L.), yepHoO Kyye rposge—
Solanum nigrum(L.) n gp., 3UMHoO-
NponeTHM nne.BesiM — Jfaka -—
Matricaria chamomilla (L.) n gp. Ot
MHOrOroguLLHNTE nJeBenn npeoo6-
najasart npegcraBuTenunTe Ha Kope-
HOBOM3AbHKOBUTE: MOJICKa MoBe-
TMua — Convolvulus arvensis (L.) u
nanamnga — Cirsium arvense(L.), ot
KOpeHuwHnTe — 6anyp — Sorghum
halepense (L.).

PasnpegeneHveTo Ha nnese-
niTe B MueHuuara u nNMBOBapHUAT
eyeMuKk e cxogHo. Pasnmuma B 3a-
nneBenisBaHeTO Ha ABeTe KynTypu
MMa camoO MO OTHOLUEHME Ha Konu-
4ecTBOTO NMneBenu Ha m?. B To3u
cnydai pasnuuusaTta B 3anseBens-
BaHeTO ca B Mnpsika Bpb3ka C HAKOU
610M10rMYHM 0COBEHOCTU Ha KyNTyp-
HUTE pacTeHus. S3UMHUAT eyeMuK B
nbpBUTE CcU (pa3m ce passumBa no-
6aBHO, Mpes3 3umMara YeCcTo MpPb3He,
paspexpga ce, ctTbbnara My ca no-
HUCKM OT CTbbO/1aTa Ha nueHuuara.
Mo Tasm npuunHa ce nonyyasar
rosliemu npasHvHU B NOCeBa, B KOUTO
npe3 eceHTa W paHo npes nposetra
ce nosBsiBaT MacoBO MOHMUM Ha
nnesenu. Bwuposete, kouTO Ce
cpellar B rnileHuLara n eyemumka ca
Hag 120, HO mexay TAX Hali-MacoBO
Cce cpellar: YepHO Kyye rposge —
Solanum nigrum(L.,) NOSICKO BeJIVIK-
neHdye — Veronica arvensis (L.),
naiika — Matricaria chamomilla (L.),
oByapcka Topbuykta — Capsella
bursa-pastoris (L), nposieTeH
crnopex — Senecio vernalis W.K.,
3nonetHuua — Erigeron Canadensis
(L.), noncko nogpymye — Anthemis
arvensis (L), noncka nosetuvua —

millet — Digitaria sanguinale (L.),
black nightshade — Solanum nigrum
(L.), etc., winter-spring weeds -
chamomile - Matricaria chamomilla
(L.), etc. In perennial weeds the

representatives of soboles
dominated: corn  bindweed —
Convolvulus arvensis (L) and

Canada thistle — Cirsium arvense
(L.); rhizomes — Johnson grass —
Sorghum halepense (L.).

The distribution of weeds in
wheat and malting barley was
similar.  Differences in weed
infestation in both crops there were
only in terms of quantity of weeds
per m?. In that case the differences
in weed infestation were in direct
connection with certain biological
characteristics of the crops. The
winter barley in its first phases
developed slower, often in winter it
was freezing, thinning, stems were
lower than the stems of the wheat.
Therefore, there were huge gaps in
the stand, where in autumn and
early spring seedlings of weeds
emerged en masse. Species,
found in wheat and barley were
over 120, but the most commonly
found were: black nightshade -
Solanum  nigrum  (L.,) field
speedwell — Veronica arvensis (L.),
chamomile - Matricaria
chamomilla (L.), shepherd’'s purse
— Capsella bursa-pastoris (L.),
groundsel species - Senecio
vernalis W.K., Canadian fleabane—
Erigeron Canadensis (L.), field
camomile — Anthemis arvensis (L),
corn bindweed - Convolvulus
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Convolvulus arvensis (L.) n gp.

Mpu nweHuuaTta 3ansesens-
BaHeTO e No-CUIHO U3pa3eHo, KaTto
o6WNAT 6poit nnesenn Bapupa oOT
41 po 69 6p/m? a npu nuBOBap-
HWS euyeMuK — OT 42 go 61 6p/m?
(Tabnuuya 1).

arvensis (L.), etc.

Weed infestation in wheat
was more pronounced as the total
number of weeds ranged from 41
to 69 pcs/m? and in malting
barley— from 42 to 61 pcs/m?
(Table 1).

Tabnuua 1. 3anneBensiBaHe Ha MWeEHULA M NMMBOBApPEeH edyeMuK 3a nepuoga

2012-2014 ropg,., 6p/m?

Table 1. Weed infestation in wheat and malting barley during period 2012-2014,

psc./m2
CpegHo 3a nepunoga
Bupose nnesenun / Weeds 2012 2013 2014 | Average for the period
2012-2014
MweHnua/Wheat

EgHoroguwHmn apycemegenuu / Annual broad - leaf

Solanum nigrum(L.) 5 3 8 5
Veronica arvensis (L.) 3 5 3 4
Matricaria chamomilla (L.) 5 3 6 5
Capsella bursa-pastoris (L.) 2 3 4 3
Senecio vernalis W.K. 4 3 9 5
Erigeron Canadensis (L.) 1 2 5 3
Anthemis arvensis (L) 3 2 7 4
Stellaria media (L.) 5 3 6 5
Lamium purpureum (L.) 5 5 8 6
Amaranthus retroflexus (L.) 3 4 4 4
Chenopodium album (L.) 5 4 9 6

MHororoanwHu asycemegendu / Perennial broad - leaf

Convolvulus arvensis (L.) 1 3 0 1
Cirsium arvense(L.) 2 1 0 1
Bcuuko/ Total 44 41 69 51

MneoBapeH eyemunk/ Malting barley

EgHoroguwHmn apycemegenuu / Annual broad - leaf

Solanum nigrum(L.)

Veronica arvensis (L.)

Matricaria chamomilla (L.)

Capsella bursa-pastoris (L.)

Senecio vernalis W.K.

Anthemis arvensis (L)

Stellaria media (L.)

Lamium purpureum (L.)

Amaranthus retroflexus (L.)

AlRhOOGINFR|IOIAWO

Chenopodium album (L.)

oo |ggw|o|~|0o|0l
GO WINIO MO0

MHororoauuiHn asyceme

ennun [ Perennial broad - leaf

Convolvulus arvensis (L.) 0

3

N

Cirsium arvense(L.) 2

6

Bcuuko / Total 42

&wm% o|Nviglw|wlwlo|v|lo| s

61 50
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lNo-rosiamMoTo 3annesensisaHe npun
nweHuuata ce Ab/HKM Ha KbCHaTa
centba Ha KynTypaTa, KOeTo Haslo-
XM Ha NO-KbCeH eTan, Pb4yHO Nnse-
BEHE Ha ONMUTHUTE MNMapuesin.

B pesyntat Ha MOHWUTOpUHra
Ha eHTOMOpayHaTa ca yCTaHOBEHU
HacekoMu, npuHagnexawm KbMm
paspepute Coleoptera, Diptera,
Heteroptera, Homoptera, Hymenoptera,
Lepidoptera, Neuroptera, Thysanoptera

N Orthoptera. [JA10BOTO yyacTve Ha
paspeanTte, KbM KOUTO NpuHage-
XaT y/I0BEHUTE BUAOBE HaCEKOMM
npe3 roavHUTE Ha MnpoyyBaHe, B
KynTypuTe ce pasnuuyasa (Tabnuua
2 n Tabnuua 3).

The higher weed infestation in
wheat was due to the late sowing
of the crop, which required later
manual weeding of the
experimental plots.

As a result of the monitoring
of the entomofauna, insects were
identified, as belonging to the
orders Coleoptera, Diptera,
Heteroptera, Homoptera, Hymenoptera,
Lepidoptera, Neuroptera, Thysanoptera
and Orthoptera. The shares of the
orders, to which insects caught in
years of study, belonged, differed
in crops (Table 2 and Table 3).

Tabnuua 2. PasnpegeneHne Ha HacEKOMUTE NO pa3pean 1 roANHW NMPY NLeHnLa
Table 2. Spreading of insects by order and year in wheat

Paspep, 6poii/number

Order 2012 | 2013 | 2014
Coleoptera 13 40 120
Heteroptera 39 37 51
Homoptera 169 35 84
Diptera 4 0 13
Hymenoptera 9 8 10
Lepidoptera 1 17 9
Orthoptera 1 4 0
Thysanoptera 0 58 68
06wy, 6poin Hacekomu / Total number of insects 236 199 355

Tabnuua 3. PasnpegesnieHMe Ha HacekoMuTe MO paspeau M roguHun npu

nmBoBapeH e4eMnK

Table 2. Spreading of insects by order and year in malting barley

Paspep, 6poii/number

Order 2012 | 2013 | 2014
Coleoptera 42 34 50
Heteroptera 30 39 35
Homoptera 102 48 65
Diptera 3 1 24
Hymenoptera 60 5 15
Orthoptera 0 3 1
Lepidoptera 0 1 3
Thysanoptera 0 27 56
Neuroptera 0 1 0
06wy, 6poin Hacekomu / Total number of insects 237 159 249
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HanageHneto oT uukaguTte,
TPUNCUTE, IMCTHUTE BBLUKA N XNT-
HATE ObpPBEHUUM, CpefHOo 3a ne-
puoga, Bapvpa B 3aBUCUMOCT OT
KnMmaTU4yHuTe  yc/noBua  npes
rogMHuTe Ha wusnuTBaHe. Haii-
BMCOKA YMC/IEHOCT Ha HacekomuTe
e yctaHoBeHa npe3 2014 roa. —
355 6p. npu nweHuyata n 249 o6p.
NPy NMBOBapHUSA evyeMuK, a Hai-
Hucka npe3 2013 rog. — 199 6p.
npu nweHuyata m 159 6p. npu
nMBOBapHUA edyemuk. B nepuoga
Ha mn3cnefBaHeTo MpyU HUTO efHa
OT KyNTypuTe HsAMa YCTaHOBEHU
HenpuaTesn B NIbLTHOCT HaA MNUB.
B onuTHMUTE napuesnv ce otumTa u
Hanmnuve Ha [OCTaTbyHO
eHToMoparn — KasIMHKK, Habucw,
KaHTapucu U Op., KOeTo ce obsc-
HsABa C 6/1aronpUATHUTE EKOJI0rNY-
HW YC/IOBUSA N MO-TOYHO OT Hasn-
yneTo Ha TpodhuyeH pakTop u
aincara Ha XMMUYecKn Tpetupa-
HUS1 C MHCEKTULMAN.

Mpe3 rognHnTe Ha u3Bexaa-
He Ha onuta, Npu nweHuyaTta e
HabngaBaHO passuTne Ha
katpssea nuctHa pwvxpa (Puccinia
recondita) u OpawHecTa MaHa
(Erysiphe graminis f. sp. tritici), a
npy“  MNUBOBapHMA  €YeMUK  —
pasBuTne Ha OpaluHecTa MaHa
(Erysiphe graminis f. sp. hordei).
N3uncneH e NHAEKCHT Ha Hanage-
HMe oT dputonatoreHn (Tabnuua
4) no cpopmynata Ha Mc Kinney
no Josifovich (1956).

The attacks of cicadas,
thripses, aphids and caspid grain
bugs, average for the period
varied depending on the climatic
conditions during the years of
study. The highest number of
insects was found in 2014 — 355
pcs. in wheat, and 249 pcs. — in
malting barley, and the lowest — in
2013: 199 - in wheat and 159
pcs.— in malting barley.

During the period of study, insects
in density higher than Economic
Injury Level were not found in
none of the crops. A diversity of
entomophaga in the experimental
plots was reported — ladybugs,
nubises, cantharises, etc., which
was explained by the favorable
ecological conditions and more
precisely — by the availability of

trophic factor and the lack of
chemical treatments with
insecticides.

In wheat development of leaf
rust of wheat (Puccinia recondite)
and powdery mildew of wheat
(Erysiphe graminis f. sp. Tritici)
were observed, and in barley —
powdery mildew of barley
(Erysiphe graminis f. sp. Hordei).
Index of attack by phytopathogens
(Table 4) was calculated,
according to the formula of Mc
Kinney according to Josifovich
(1956).

115



Tabnuua 4. duTonaTtosiorMyHa OLeHKa Ha MlWeHuua U NMMBOBapeH eyeMuK 3a
YCTOMUMBOCT KbM MKOHOMMNYECKUN BaXkHK 60/1ecTn, 2012-2014 .

Table 4. Phytopathological evaluation of wheat and malting barley for resistance
to diseases of economic importance, 2012-2014

loanHa Euemuk MweHunua MweHunua
Year Malting barley Wheat Wheat
VHpekc Ha HanageHve VHpekc Ha HanageHve | ViHOekc Ha HanageHune
Attack Index, % Attack Index, % Attack Index, %
Erysiphe graminis Puccinia recondita Erysiphe graminis
2012 30 30 25
2013 40 45 45
2014 35 30 35

Hali-BMCOK nHAEeKC 3a nepuo-
ha e otyeteH npe3 2013 r., nopa-
AN KOMMYeCTBOTO Ha nagHaute
Basiexun. MNpn evemuka 40% pas-
BUTUE Ha Erysiphe graminis f. sp.
hordei. MNpu nweHuyata cLOTBET-
HO 45 % ot Puccinia recondita n
Erysiphe graminis f. sp. tritici.

n3BO4M

v B 6uonornyHoto nose Bu-
[0BOTO pasHoobpa3sne Ha nnese-
nUTe ce BMsie OT KAMMaTUYHUTE
YCNOBUS, NOYBEHUTE 006paboTKn n
3aceTute KynTypu.

4 Pasnnuna B 3annesensiBa-
HETO Ha KynTypuTe Mma camo Mo
OTHOLUEHME Ha KOMIMYeCcTBOTO nJie-
Be/M Ha m2 B To3n cnyuail pas-
nMungaTa B 3arnseBesiiBaHeTo ca B
npsika Bpb3Ka C HAKOM G1OM0TNYHM

0COGEHOCTY Ha KyNTypHUTE
pacTeHus.
4 BuaoBuAT cbCcTaB M nonyna-

UMOHHaTa MIbTHOCT Ha MNOMEe3HUTe
Hacekomu npes nepuoga 2012-2014
. B €KOJ/IOTMYHO OBOCHOBAHO CEeuT-
60006pbLLEHNE BK/IOYBALLO penyBa-
He Ha 3bpHeHO 6060BK (Nonckn ga-
Cyn, pypaxeH rpax) CbC 3bPHEHO

The highest index for the
period was registered in 2013,
because of the quantity of the
precipitation. In barley - 40%
development of Erysiphe graminis
f. sp. hordei. In wheat — 45%
Puccinia recondita and Erysiphe
graminis f. sp. tritici, respectively.

CONCLUSIONS

v In the organic field, the
species diversity of weeds was
influenced by the climatic
conditions, soil tillages and sown
crops.

4 Differences in weed
infestation of crops were found
only in terms of weed quantities
per m? In that case, the
differences in weed infestation
were in direct connection with
certain biological characteristics of
the crop.

4 Species and population
density of the useful insects, during
the period 2012-2014, in an
ecologically justified crop rotation,
involving alternating legumes (field
beans, forage peas) with cereals
(wheat, malting barley) under
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XUTHU KyNnTypu (NweHuua, nveoBa-
peH eyemMuK) B YC/iI0BUA Ha GUONO-
rMyHa cuctemMa Ha 3emegenue ca
focTarbyHa U noaxogsuia cucrema
3a KOHTPO/N Ha BPeAHUTE HaceKkoMu
nog nparoBeTe Ha MKOHOMUYEecKa
BpPEeAHOCT.

v Mpe3 Bcsika OT Habnwoaasa-
HUTEe roAuHU B centboobpalleHne-
TO € OTYETEeHO pa3BUTME Ha NKOHO-
MUYECKN BaHUTe 3a CcTpaHaTta
60/1eCTU MPU  XUTHUTE KYNTypK
Erysiphe graminis wn Puccinia
recondite n ToBa ce 06sicCHABa C
KIMMaTUYHUTE YCNOBUSA 3a CbOT-
BETHMAT nepuoa,
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young alfalfa (Medicago Sativa L.) to foliar pathogens
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PE3IOME

lMpoyyBaHeTO € M3BLPLIEHO Mpes3
2014 r. B onutHOoTO none Ha W3C
,00pa3uyos undnuk’-Pyce. W3BeneH e
MosiCKW ONUT, B KONTO ca BK/OYEHU
6barapckiTe coptose nwouepHa: Mpucta
3, Mpucra 4, Mpucta 5, MHoronuctHa 1 u
Ponu, cbv3gageHn B WHcTuUTyTa, W
hpeHckuaT copT — EBpona. OnutbT e
3a70keH no 6/10kOBMAT MeTo4 B [Ba
BapvaHTa — KoHTpona (6e3 TopeHe) wu
NINCTHO TOpPEHe C XyMartHus Top AMWHO-
6ecT B 4 NOBTOPEHMA.

Llenta e ga ce ycTtaHOBUW B/IMAHWE-
TO Ha npoaykTa AMUHOGECT BbpXy YCTOl-
4yMBOCTTA Ha M/1aJa NiouepHa KbM SINCTHA
naTtoreHu.

duTonarosiormyHata oOuUeHKa e
M3BbpLIEHa MO o06LonpueTutTe MeToau.
YcTaHOBEHO e, Ye npes3 nbpBaTa Bereta-
LUMsa Ha nouepHarta, CpefHo 3a TpeTtupa-
HUTEe ¢ AMMHOBECT COpTOBE, CTENEHTA Ha
HanajeHve OT JINCTHW MaTtoreHn Hama-
nABa cnpamMo koHTponara oT 70,00% pgo
4250% 3a XBLATU NIUCTHU MEeTHa

SUMMARY

The study was carried out in 2014
at the experimental field of IASS
“Obraztsov chiflik’- Rousse. A field
experiment was conducted, with Bulgarian
alfalfa varieties Prista 3, Prista 4, Prista 5,
Mnogolistna 1 and Roli, created in the
Institute, and the French variety — Europe.
The study was started after the block
method in two variants — control (without
fertilization) and foliar fertilization with
“Aminobest” in four replications.

The objective was the effects of
“Aminobest” on young alfalfa to foliar
pathogens to be determined.

The phytopathological assessment
was made according to the adopted
methods. It was found that in first growing
season of alfalfa, average for the treated
with Aminobest varieties, the attack index
by foliar pathogens decreased compared
to the control by 70,00% to 42,50% for
yellow leaf blotch (Pseudopeziza jonesii
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(Pseudopeziza jonesii Nannf), ot 64,17%
Jo 458% 3a uYepHM JNCTHU neTHa
(Pseudopeziza medicaginis) n ot 65,00%
0o 39,16% 3a pwxaa (Uromyces striatus).
JINCTHOTO TOpeHe ¢ XyMaTHUAT Top
AMUHOGECT OKasBa MOMOXKUTENEH ediekT
BbpXy YCTOWYMBOCTTA Ha MW3NMTBaHWTE
copTtoBe KbM Pseudopeziza jonesii Nannf,
Pseudopeziza medicaginis n Uromyces
striatus, BBB BCUYKM nogpactn npes
nbpBarta roguHa Ha oTrnexaaHe.
MpoaykTbT AMUHOGECT noBuLIaBa
MMyHHaTa 3awmta Ha pacTeHusTa u Tpe-
TUpaHWTe MNagu LEPHOBU MOCEBU ce
XapakrepmsmpaTr € MO-HUCBK MHAEKC Ha
HanafeHve OT JIMCTHUTE MNaToreHu cnps-
MO HeTpeTupaHuUTe KOHTPOIM. AMUHOGECT
€ OKasasl Hal-CU/IHO MOJSIOXUTENHO Aeii-
CTBME BbpPXY YCTOMNUMBOCTTA KbM SINCTHU
naToreHu B nocesuTe oT copT MNpucTa 3.

Kntoyosu LyMu: nouepHa,
yCTOMYMBOCT, AMWHOGECT, WHAEKC Ha
HanageHve

YBO/,

NMouepHata (Medicago sativa
L.) e egHa OT BaxHUTEe (ypadkHU
KYNTYpW, KOATO e pasnpocTpaHeHa
B MNOYTU BCUYKM arpoekosiormyHu
paioHun Ha cTpaHata (Vasileva and
Pachev, 2015).

Ta e MHororogmwHo 6060B0
pacTeHue, KOeTo ce oTrnexga Ha
eQHO MACTO A0 4YeTupu wuav net
roAVHKU, KOeTo Cb3faBa YC/oBus 3a
HaTpynsaHe Ha 3apasa B no4ysata u
CU/THO pas3BuTMe Ha 60NecTn, KOUTO
noHWkaBaT AobuBa W HamansiBat
KaueCcTBOTO Ha /OLEPHOBUS hypax
(EHueB, 1990). MNpoaykTMBHOCTTA Ha
pacTeHusiTa ce [AeTepMuHupa B
ronsiMa cTeneH OT OCUrypsiBaHETO
Ha ONTUMasIEH XPaHUTESIEH PEXMUM,
KOeTo npegnonara ocurypsisaHe Ha
BCMYKN XPaHUTESIHN €eIEMEHTUN B
ONTUMasIHO KO/MNMYecTBO. TopeHeTo

Nannf), from 64,17% to 45,% for common
leaf spot of alfalfa (Pseudopeziza
medicaginis) and from 65,00% to 39,16%
for rust (Uromyces striatus).

Foliar fertilization with Aminobest
humate fertilizer had positive effects on
the resistance of the tested varieties to
Pseudopeziza jonesii Nannf,
Pseudopeziza medicaginis and Uromyces
striatus, in all the regrowths during the
first year of growing.

Aminobest product incresed the
immune defence of plants and the treated
young alfalfa stands were characterized
with a lower attack index by foliar
pathogens compared to the untreated
controls. Aminobest has had the highest
positive effects on resistance to foliar
pathogens in the stands of Prista 3
variety.

Key words: alfalfa,
“Aminobest”, attack index

resistance,

INTRODUCTION

Alfalfa (Medicago sativa L.) is
one of the most important forage
crops, which is spread in almost all
agro-ecological regions of Bulgaria
(Vasileva and Pachev, 2015).

It is perennial forage legume
which normally grown four to five
years at one place, which
contributes to accumulation of
infection in soil and strong
development of diseases, that
reduce yield and lower the quality
of alfalfa forage (Enchev, 1990).
The productivity of plants is
determined to a large extent by

providing an optimum diet,
suggesting assurance all the
nutritious elements in optimal
quantity.  Fertilization is very

120



€ OT roNAMo 3Ha4vyeHue npu oopmm-
paHeTo Ha pfobwBa M e OCHOBEH
M3TOYHUK Ha pasxof Ha eHeprus B
3emegenveto  (Bnaxosa, 2013;
leoprmeBa ©n Hwukonosa, 2010;
Kores and Froud Williams, 2002).

M3non3saHeTo Ha JSIMCTHU TO-
poBe KaTo Bb3MOXHOCT 3a AOMb/IHU-
TesIHO CHabasABaHe Ha pacTeHusTa ¢
XpaHUTesSIHN BeLWecTBa, [AUPEKTHO
BK/IIOYEHN B npoueca Ha (DOTOCUH-
TesaTa ypes3 JINCTHWUA anapar, uma
BaXXHO 3HayeHMe 3a nogobpsiBaHe
XPaHUTESTHUA PEeXUM U KayecTBOTO
Ha npogykumaTa. OT CbLECTBEHO
3HayeHne e BbBeXAaHeTo Ha 6uo-
TOpOBe, NpuUTeXasaln XpaHuTesTHO
n cTumynupawo gericteve. Mopaau
TOBa, 4Ye ca KOMIMJIEKCHM TOpoBe,
CbAbpXally BCUYKA HeobXxoanmmu
XPaHUTESTHN efIeMEHTU NJIKC XyMU-
HOBW KUCE/IMHU N eH3UMW, Te BNus-
AT NOSIOXUTESTHO BbPXY pa3BUTUETO
Ha pacTeHusTa, NoBuLIaBaT TAXHATa
YCTOMYMBOCT  CnpsiMO  Hebnaro-
NPUATHO feicTBawmTe akTopu u
yBenMyaBar MpoOAYKTUBHOCTTA WM
(Masnos 1 Bbnues, 2013).

Llenta Ha HacToAWOTO Npoyy-
BaHe e fJa Ce YCTaHOBW B/IMSHNETO
Ha npoaykta AMUHOGECT BbPXY
yCTOMYMBOCTTA Ha Miaga nouepHa
KbM INCTHM NaTOrEHMW.

MATEPVANT N METOU

3cnepBaHeTo e nposeneHo
npes 2014 r. B ONUTHOTO MNoJie Ha
WHctutyta no  3emegenve wu
cemesHaHve “O6pasuyoB Ynpank’-
Pyce ¢ Obrapckute copTtoBe
nwouepHa MMpucta 3, lpucta 4,
Mpucta 5, MHorosimctHa 1 v Ponu
n tppeHckua copt EBpona. OnuUTbT

important for the formation of yield
and is a major source of energy
consumption in agriculture
(Vlahova, 2013; Georgieva and
Nikolova, 2010; Kores and Froud
Williams, 2002).

The use of leaf fertilizers as
an opportunity for additional supply
of plants with nutrients, directly
involved in the process of
photosynthesis via the leaf
apparatus, is essential in improving
the nutritious regime and quality of
production. The introduction of
organic fertilizers, holding
nutritious and stimulating action, is
of great importance. Because, they
are complex fertilizers, containing
all the necessary nutrients plus
humic acids and enzymes, they
have positive effects on plant
growth, enhance their resistance to
unfavorable factors and increase
their productivity (Pavlov and
Vulchev, 2013).

The objective of the study
was the effects of Aminobest on
the resistance of young alfalfa to
leaf pathogens to be determined.

MATERIAL AND METHODS

The study was carried out in
2014 at the experimental field of
Institute of Agriculture and Seed
Science “Obraztsov chiflik”-
Rousse, with Bulgarian alfalfa
varieties Prista 3, Prista 4, Prista 5,
Mnogolistna 1 and Roli, created at
the Institute and French variety —
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BK/IlOYBA BapumaHTU C BHacsHe Ha
6uonornyeH npenapat AMMHob6ecT
N KOHTPOMN (HETpeTupaHn BapuaH-
TV), B 4 NOBTOPEHNS.
3nonssaHnAT JIMCTEH TOp
AMMHOGECT e TeuHa dpopmyna Ha
6a3zaTa Ha aMWHOKMCENIMHW U nen-
TMAW, XYMWHOBM 1 Qoy/IBOKUCE-
nmMHN. CbhabpXa: CyxO BeLLEeCTBO:
9,5-12,5%; pH 9,0-13; opraHun4HK
BewecTtBa — 11,18% (no nanutearte-
NleH NpoTokKon), B T.4. 1,65% xymu-
HOBM cbeanHeHus, 4,02% aMUHOKK-

cennHn; o6bu, asotr: 0,4-0,75%;
MUKPO- 1 MakKpoesieMeHTH: chocdop:
0,1-0,25%; Kasmii: 0,55-0,7%;
HaTpuii: 0,2-0,37,; Kau1LWiA:
0,001-0,003%; MarHesuii:

0,009-0,013%; mepg: 0,002-0,003%;
uuHk:  0,0003-0,0006%; MaHraH:
0,0005-0,0009%; Xensso —
0,001-0,003%; Texkn metasin B %:

Ni<0.0005; Cd<0.00003;
Hg<0.000005; Cr<0.00003;
Pb<0.0005.

JInctTHoTO TOpEHEe e W3BbPLU-
BaHO BbB BCEKM NOJPACT, ABYKPATHO-
npu BMCOYMHA Ha pacteHusaTa 10-15
cm u BbB (haza OyTOHM3aAUWA, B
nosa 250 ml/da. Jatnte Ha BHacsiHe
Ha npoaykta AMMHOGECT ca KakTo
cnepgea: 10.06., 07.07., 17.08. n
10.09.2014 .

lNpes3 rognHaTta Ha npoyysaHe-
TO Ca HanpasBeHW TpU KOCUTOM Ha
M1a4uTe NoLepHoBu nocesn. duTo-
narosiormyHara oueHka e M3BbpLUe-
Ha 3a BCEKM noApact no obéuionpue-
TMTE (PMUTOMATONMOTNYHN METOAMU: 3a
pbxaa (Uromyces striatus) no cka-
nata Ha Cobb (CEB, 1988), 3a
yepHu nMcTHU neTHa (Pseudopeziza
medicaginis) no Bnaxes n

Europe. The experiment included
variants with the utilization of
Aminobest organic preparation and
controls (untreated variants), in
four replications.

Aminobest - the foliar
fertilizer used, is a liquid
formulation based on amino acids
and peptides, humic and fulvic
acids. It contains: dry matter: 9,5-
12.5%; pH 9,0-13; organic
substances — 11,18% (acc. to a
test report), including 1,65% humic
compounds, 4,02% amino acids;
total nitrogen: 0,4-0,75%; micro- and

macro elements: phosphorus
0,1-0.25%; potassium 0,55 to 0,7%;
sodium 0,2-0,37,; calcium
0,001-0,003%; magnesium

0,009-0,013%; copper 0,002-0,003%;
zinc 0,0003-0,0006%; manganese
0,0005-0,0009%; iron 0,001-0,003%;
heavy metals in %: Ni<0,0005;
Cd<0,00003; Hg<0.000005;
Cr<0,00003; Pb<0,0005.

Foliar fertilization was done in
every regrowth, twice - in 10-15 cm
plant height and in bud stage, at a
dose of 250 ml/da. The dates of
treatment with Aminobest were as
follows: 10.06., 07.07., 17.08. and
09.10.2014.

During the year of study three
cuttings of the young alfalfa stands
were  made. Phytopathological
evaluation was performed for each
regrowth, according to the
conventional phytopathological
methods: for alfalfa rust (Uromyces
striatus) according to the scale of
Cobb (UEMA, 1988), for common
leaf spot of alfalfa (Pseudopeziza
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Hukonosa (1990) n XBbNTU NUCTHU
netHa (Pseudopeziza jonesii Nannf.)
no netobanHa ckana, Mogudu-
LMpaHa oT Hac.

3a oTunTaHe CcTeneHTa Ha Ha-
nageHve OT JINCTHUTE naToreHun —
pbxaa (Uromyces striatus), 4epHu
JINCTHU neTHa (Pseudopeziza
medicaginis) 1 XbATWU NIMCTHU neT-
Ha (Pseudopeziza jonesii Nannf.) ot
BCEKN copT ca obpaboTrBaHu rno 10
npo6wu, BkNouBawm 20 pacte-Hus,
B3eTW paHOOMU3NPaHO OT KOHTPO-
nata ” BapuaHTMTe C JIMCTHO
TOpEHe.

CrteneHTa Ha HanageHue e
oT4yeTeHa Mo neTtobasHa ckana oT
0 po 9, kbgeto ¢ 6an 0 ca
oTGenA3aHn 34paBu pacTeHus, C
6an 1 — pacteHus C efUHUYHM
neTtHa WM 3acerHara JIACTHa
niow, go 10%, ¢ 3 — 3acerHara
nsow, go 25 %, ¢ 5 — go 50%, cbC
7 — o1 50 po 75 % oT niMcTHaTa
nnow, 1 ¢ 9 CUNHO HanagHaTu
pacteHus — Hag 75 % oT nucrarta.
Ha 6a3a cteneH Ha HanageHue, 3a
BCEKW noapacTt n cpegHo 3a rogu-
HaTa, € N34ncrieH NHAEKCHT Ha Ha-
nageHve (%) (MHAEeKC Ha pasBuTue
Ha 6osilectta) no dpopmynarta Ha
Mc Kinney.

3a xapakTepusmpaHe Ha
METeOpOJIOTUYHNTE  YCNOBUA ca
N3MN0N3BaHN JaHHU 3a BaslexuTe U
CpefHO MeceyHuTe TemnepaTypu
Ha Bb3gyxa OT MeTeoposiormyHaTa
cTaHuusa Ha NHcTutyTa.

medicaginis) after Blazhev and
Nikolova (1990) and for yellow leaf
bloch (Pseudopeziza jonesii Nannf.)
according to 5-point grading scale,
modified at the Institute.

To determine the attack of
foliar pathogens — alfalfa rust
(Uromyces striatus), common leaf

spot (Pseudopeziza medicaginis)
and yellow leaf blotch
(Pseudopeziza jonesii Nannf.), 10
samples, including 20 plants

randomly selected of each variety
from the control and the variants
with  foliar  fertilization,  were
processed.

A disease index scale from 0
to 9 for the evaluation of degree of
attack was used: score O
corresponds to plants  without
symptoms (healthy plants), score 1—
plants with single spots or affected
leaf area to 10%, score 3 — affected
leaf area to 25%, score 5 — affected
leaf area up to 50%, score 7 —
affected leaf area 50 to 75% and 9 —
when the plants are strongly infected
(affected leaf area more than 75%).
Based on the degree of infection,
the index of attack (index of disease
progression) was calculated,
according to the formula of Mc
Kinney for every regrowth and
average for the year.

To characterize the weather
conditions, precipitation data and
average monthly air temperatures
were used from the meteorological
station of the Institute.
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PE3YNTATU N OBCBXOAHE
MeTeoponiormyHnuTe ycnosuA
npes rognHara Ha npoy4ysaHe 6saxa
CpaBHUTENHO OGnaronpuaTHU 3a
pacTtexa n pa3BuTMeTo Ha miaja-
Ta mouepHa (durypa 1).

RESULTS AND DISCUSSION
The meteorological
conditions during the year of study
were relatively favorable for the
growth and development of young
alfalfa (Figure 1).
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dur. 1. Banexu, BasieXXHU CymMun U TeMriepatypHa cymMma Ha Bb3ayxa 3a 2014 r.
Fig. 1. Precipitation, amount of precipitation and air temperature sums for the 2014

[pe3 eceHHOo-3UMHUA nepu-
0o/, He ce HabnwgaBaxa eKkcTpem-
HO HUCKM TemnepaTypu, a Baexu-
Te 6Axa Masiko Haj AbAroroauiu-
HaTta Hopma 3a panoHa. boratoto
€CeHHO-3VMHO  BflarosanacsisaHe
Ha no4ysarta OCUrypu paBHOMEPHO
NMOHVKBaHe 1 [OOPO rapHMpaHe Ha
NIOLLEePHOBUTE MNOCEBMU.

lMponetta ce XxapakTepusu-
pawe c Banexu u Temneparypu
0KOM0 Hopmarta. M3knwuyeHne 6s-
Xa BasiexuTe npes mai, npesuLla-
Bawy ¢ 100 mm AvnroroguiHata
HopmMma. lNMpes cnegpalmte meceum
OT BeretauuaTa Ha mnagarta Jo-

In the autumn-winter period
extremely low temperatures were
not observed, and the precipitation
was slightly above the long-term
norm for the region. The rich
autumn-winter soil moisture supply
ensured uniform germination and
good stand density of the alfalfa.

The spring was characterized
with precipitation and
temperatures around the norm.
Exception was the precipitation in
May, exceeding by 100 mm the
long-term norm. The temperatures
and amount of precipitation were

124



uepHa TemnepaTtypute W KO-
4ecTBOTO Ha Basiexute 6sxa B
HOpMa, HO BasiexuTe 6sxa HepaBs-
HOMepHO pas3npeeneHun.

Mnagata nwouepHa ycna ga
N39BU CBOUTE MPOAYKTUBHN Bb3-
MOXHOCTHU, doopmupaikn 3 noa-
pacTta, HO NPEeOoB/IXHABAHETO B
onpepeneHn nepuoan cwh3gane
YC/I0BUA 3a pa3BUTUETO Ha IMbOHK
6onectu.

[Mpe3 nepuoga Ha npoy4yBaHe
nopaxeHuss OT Xb/ATU  JIUCTHU
netHa  (Pseudopeziza  jonesii
Nannf.) n 4epHW NUCTHM neTHa
(Pseudopeziza medicaginis/) ce
HabngaBaxa BbB BCUYKM NOA-
pacTn Ha HOBO3acATUTE JoLEpHO-
BN NOCEBU C U3K/HOYEHME HA PbX-
parta (Uromyces striatus), KoATO
ce pas3Bu caMo BbB BTOpU U TPETU
nogpacrt.

Mo nuctata n cTbbnata Ha
pacTeHusiTa ce ob6bpasyBaxa Mpo-
AbaroBat, XbATU [0 OpaHXeBu
NN TbMHOKaSABM 10 YEepHU NeTHa.

MonyyeHnTe pesyntatu 3a no-
paXeHusaTa OT XbATU JINCTHU neT-
Ha nokassart, Ye Npu KOHTPOJIHUTE
BapuaHT1 B MbpPBU NogpacTt CUMIHO
HanagHaTtn ca coptoBe [llpucta 4 u
Mpucta 5, cboTBeTHO 73% 1 74%
3acerHata nuctHa nnow, (Taébnuua
1). OTyeTeHUTe CTOMHOCTM 3a WH-
[ekca Ha HanageHwe B TpeTupa-
HUTe ¢ AMUHOGECT noceBu Ha Tesu
copToBe ca CboTBeTHO, 30% 1 55%.
CwnneH nonoxuteneH eqoekt oT npu-
flaraHeTo Ha NpojAykTa e ycTaHOBeH
npw copt MNpucta 3 (70% 3acerHara
NINCTHa nnou, 3a KoHTponaTta n 8%
npv TpeTupaHuns noces.

within ~ the norm, but the
precipitation was irregulary
distributed during the next months
of the young alfalfa growth.

New establish alfalfa stand
was able to manifest its productive
ability, forming 3 regrowths, but
the over-moisture at stated periods
of time, created conditions for the
development of fungal diseases.

During the period of study,
damages of yellow leaf blotch of
alfalfa  (Pseudopeziza  jonesii
Nannf.) and common leaf spot of
alfalfa (Pseudopeziza medicaginis)
(Uromyces striatus) were
observed in all the regrowths of
the new alfalfa stands except rust

(Uromyces striatus), that
developed only in second and third
regrowth.

On the leaves and stems of
plants, oblong, yellow to orange or
dark brown to black spots were
formed.

The results obtained for
damages of vyellow leaf blotch
showed that in the controls in the
first regrowth Prista 3 and Prista 4
varieties were heavily infested, leaf
area being affected 73% and 74%,
respectively (Table 1). The values
reported for the attack index in
treated with Aminobest stands of
studied varieties were 30% and
55%, respectively. Strong positive
effect of product application were
found in Prista 3 variety (70%
affected leaf area for the control and
8% — in treated stand.
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Tabnuua 1. MHOekc Ha HanageHwe oT Pseudopeziza jonesii Nannf Ha copToBe
nrouepHa nNo NnoApacTy U cpefHOo Npes3 NbpBarta roanHa Ha oTriexaaHe, %

Table 1. Index of attack by Pseudopeziza jonesii Nannf. of alfalfa varieties in
regrowths and mean for the first growing year, %

Pseudopeziza jonesii

KoHTpona / Control AmnHobecT / Aminobest

CopToBe
Varieties 1 2 3 CpefiHo 1 2 3 CpefiHo
nogpact nogpact nogpact Mean MNoApacT  noapact nogpact Mean
regrowth regrowth regrowth regrowth  regrowth regrowth
Mpucta 3/Prista3  70% 78% 7% 75% 8% 10% 12% 10%
Mpucta 4/Pristad  73% 78% 74% 75% 30% 40% 35% 35%
Mpucta 5/Prista5  74% 84% 82% 80% 55% 75% 65% 65%
mﬁﬁéﬂ:i 1 60% 75% 75% 70%  45% 45% 45% 45%
Ponu/Roli 50% 70% 60% 60% 40% 55% 55% 50%
Espona/Evropa 50% 70% 60% 60% 45% 50% 55% 50%
CpegHo/Mean 62,83%  7583%  71,33%  70,00% 37,16%  4583%  4450%  42,50%
CteneHTa Ha HanageHwe oOT The attack index by the

natoreHa (Pseudopeziza jonesii
Nannf.), kaktTo npu TpeTupaHuTe
BapuaHTW, Taka M MNpu CbOTBET-
HWTE KOHTPO/IM € Hal-B1COKa BbB
BTOpW nogpact. Pe3syntatute no-
Ka3Bar, Yye TeHAeHUuuAaTa 3a CuneH
nosioxuteneH eekT Ha npoaykra
npu copt [lpucta 3 ce 3ana3ssa.
OT paHHUTe 3a TpeTum nogpact e
BMAHO, Ye Hal-CUNHO e Hanage-
HMETO OTHOBO npwu copT llpucta 5
(82% 3a koHTponata n 65% npwu
NPWI0XEHO JINCTHO TOPEHE).

CpenHo 3a udnaTta BereTta-
UMsA, CTOMHOCTMTE 3a MHAEeKca Ha
HanageHve oT  Pseudopeziza
jonesii, Npu NoceBuMTe Ha BCUYKM
BK/IlOYEHUTE B MNPOY4YBaHETO COp-
TOBE C MNPWUIOXEHO NIMCTHO Tope-
He, ca No-HUCKN OT Te3N Ha CbOoT-
BETHUTE KOHTpoNu. Hai-cnabo
JenictBne Ha npogykta AMWHO-
6ecT BbpPXy YCTONYMBOCTTA KbM
NnoToreHa, BbB BCUYKM NoApacTu u
cpegHo  3a  BeretaumdAta e
OTYETEHO Nnpu copTtoBeTe Ponu u
EBpona, Kouto ca nokasasin Mo-
cnaba 4yBCTBUTE/HOCT.

pathogen (Pseudopeziza jonesii
Nannf.), as in treated variants so
and in the respective controls was
the highest in the second
regrowth. The results showed that
the trend of strong positive effects
of the product in Prista 3 variety
remained. The data for the third
undergrowth showed that the
strongest attack was again in
Prista 5 variety (82% for control
and 65% when foliar fertilization
applied).

Average for the first growing
season, the values of index of
attack by Pseudopeziza jonesii
Nannf., in stands of all studied
varieties with foliar fertilization
applied were lower than those of
the respective controls. The lowest
influence of Aminobest product on
the resistance of the pothogen, in
all regrowths and average for the
first  growing season was
registered in Roli and Europe
varieties, that have shown the
lowest susceptibility to
Pseudopeziza jonesii.
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Tabnuua 2. NMHaekc Ha HananeHue oT Pseudopeziza medicaginis Ha copToBe
nrouepHa No NoApacTy U cpefHo 3a NbpBaTta roguHa Ha oTriexgaHe, %
Table 2. Index of attack by Pseudopeziza medicaginis of alfalfa varieties in

regrowths and mean for the first growing year, %

Pseudopeziza medicaginis

KonTpona / Control

AmnHobecT / Aminobest

MpucTta 3/Prista 3
MpucTa 4/Prista 4
Mpucta 5/Prista 5
MHoronmctHa 1
Mnogolistna 1

55%
72%
70%

40%

65%
75%
73%

55%

75%
78%
67%

55%

65%
75%
70%

50%

50%
55%

35%

60%
75%

55%

55%
65%

45%

CopToBe
Varieties 1 2 3 CpefiHo L 2 3 CpepaHo
nogpact nogpact nogpact "o 0 nodpact nogpact nogpact "
regrowth regrowth regrowth regrowth regrowth regrowth
10% 13% 7% 10%

55%
65%

45%

Ponw/ Roli 55% 65% 75% 65% 60% 45% 45% 50%
EBpona/Evropa 50% 60% 70% 60% 65% 40% 45% 50%
CpegHo/Mean  57,00% 65,50% 70,00% 64,17% 45,83% 48,00% 43,66%  45,83%
[To OTHOLWEHVEe HanageHMeTo Regarding the attack of
oT YyepHu JINCTHU netHa | common leaf spot of alfalfa

(Pseudopeziza medicaginis) ot
nonyyeHuTe pesynratm e BWUOHO,
ye nNpu KOHTPOJIHUTE BapuaHTu,
BbB BCUYKM MOAPACTU, Hal-HUCKU
CTOMHOCTM 3a MHAEeKca Ha Hana-
AEeHne OT YepHU NIMCTHN neTHa ca
YCTaHOBEHMU 3a cOpT MHOrosiMcTHa
1 (40% — nbpBM nogpact, 55% —
BTOpYU, 55% — TpeTn) (Tabnuua 2).
Mpn BapuvaHTUTe C npunaraHe Ha
npoaykta  AMUHOGecT, Hana-
[eHMeTo OT naTtoreHa e Hali-cnabo
npu copt [pucta 3, n B TpuUTe
noapacta, cboTBeTHO 10%, 13% n
7%.

OTyeTeHUTe CTOMHOCTU 3a
MHOEKCa Ha HanajeHwe oT nartore-
Ha Pseudopeziza medicaginis,
KakTo npu TpeTupaHuTe BapuaHTH,
Taka n Npu CbOTBETHUTE KOHTPO-
N1, OTHOBO Ca Hal-BUCOK/ BbB
BTOpPW nogpact.

AHann3bT Ha pesyntaTtute no-
ka3Ba, Ye TpeTMpaHeTo C NMpoaykra
AMVHOGECT e oKa3ano MooXUTes-
HO [eicTBMe BbpPXy HOBOCbH3gane-

(Pseudopeziza medicaginis) it was
obvious of the results obtained,
that in the control variants, in all
regrowths, the lowest values of the
index of attack by common leaf
spot have been found in
Mnogolistna 1 variety (40% — the
first regrowth, 55% — the second,
55% — the third) (Table 2). In the
variants  with  application  of
Aminobest product, the pathogen
infestation was the lowest in Prista
3 variety, in all the three
regrowths, 10%, 13% and 7%,
respectively.

The values reported for the
index of attack by Pseudopeziza
medicaginis pathogen, as in the
treated variants so and in
respective controls, were again the
highest in the second regrowth.

The analyses of the results
showed that treatment with
Aminobest had a positive impact
on new establish alfalfa stand,
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HUTE NIOLEpPHOBM MOCEBKU, U3pas3f-
BallO Ce B NoBMLIABaHe YCTOWYK-
BOCTT& Ha BCUYKM COPTOBE KbM
Pseudopeziza medicaginis. Haii-
BUCOK NOMOXuTteneH edekt Ha
npofykta e ycTaHOBeH 3a copT
Mpucta 3, Npu KOWTO MHAEKCHT Ha
HanageHue, cpegHoO OT Tpu MNoA-
pacta, HamasnisgBa OT 65% 3a KOH-
Tponata Ao 10% 3a TpeTupaHua
BapuaHT. [laHHuTe 3a BCUYKWU MNOA-
pactTm M cpefHo 3a Beretaumara,
Xapaktepusunpar coptoseTe lpucrta
4 n Mpucta 5 kato Hali-4yBCTBU-
Te/IHM KbM nartoreHa.

Pesyntatute ot chmtonarosno-
rmyHaTa oueHkKa Ha mnaguTe nioue-
PHOBW MOCEBW, NOKa3BaT NosIoXmnTe-
NeH edpekT Ha npoaykra AMnHobecT
BbPXy YCTOMYMBOCTTA Ha BCUYKU
BK/TIOYEHWN B MPOYy4YBaHETO COPTOBE
KbM pbxpata (Uromyces striatus)
(Tabnuua 3).

resulting in increased resistance of
all varieties to Pseudopeziza
medicaginis.

The best effects of the application
of the product was reported for
Prista 3 variety, where the index of
attack decreased from 65% for the
control, to 10% for the treated
variant. Data about all regrowths
and average for the vegetation,
characterized Prista 4 and Prista 5
varieties, as the most susceptible
to the pathogen.

The results about the
phytopathological evaluation of the
young alfalfa stands showed
positive effect of Aminobest
product on resistance to rust
(Uromyces striatus) of all varieties
included in the study (Table 3).

Tabnuua 3. "Hoekc Ha HanageHwe ot Uromyces striatus, Ha copToBe NntoLepHa
no nogpacTu 1 cpefHo 3a NbpBaTa roAnHa Ha oTriexaaHe, %
Table 3. Index of attack by Uromyces striatus of alfalfa varieties in regrowths and

mean for the first growing year, %

Uromyces striatus

Coprose KonTpona / Control

AmnHob6ecT / Aminobest

1 2 3

1 2 3

Varieties/

nogpact

nogpact
regrowth

nogpact
regrowth

CpegHo
Mean

nogpact
regrowth

nogpact
regrowth

nogpact
regrowth

CpepHo
Mean

MpucTta 3/Prista 3
MpucTa 4/Prista 4
Mpucta 5/Prista 5
MHoronmctHa 1
Mnogolistna 1
Ponw/Roli
EBpona/Evropa

CpegHo/Mean

regrowth

65%
78%
50%
50%

7%
80%

66,67%

65%
2%
50%
50%

63%
80%

63,33%

65%
75%
50%

50%

70%
80%
65,00%

- 12%
- 37%
- 48%
- 50%
- 50%
- 54%

- 48,832%

8%
33%
42%

40%

50%
48%
36,83%

10%
35%
45%

45%

50%
50%
39,16%

B nbpBuM NnogpacT natoreHbT
He ce pasBu. [Mpu KOHTPOSHUTE
BapuaHTX, BbB BTOPU W TPETU
nogpacT, CWMHO HanageHue e
Ha6nwgaBaHo npu copT EBpona

In the first regrowth the
pathogen did not developed. In
control variants, in the second and
third regrowths, a strong
infestation occurred in Europe
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(80% 3acerHarta NMCTHa NJioLl), a
cnabo npu coptoBeTe lMpucta 5 u
MHoronuctHa 1 (50%). B noceBu-
Te C NPWIOXEHO JINCTHO TOPEHE C
AMWHOGECT Hali-HUCKa CTeneH Ha
HanageHve e ycTaHoBeHa npu
copt [lpucrta 3, cboTBETHO 12%
BbB BTOpUY nogpact n 8% B TpeTw,
cnepBaH ot lNpucta 4, CbOTBETHO
37% n 33%.

HabniogaBaHnute CcuMMNTOMU
Ha 3abonsiBaHeTO ca nokasartesi-
HW, 4ye TpeTupaHuTe BapuaHTu ca
pearvpanv B pas/simyHa cTeneH, Ho
3a BCUYKM € yCTaHOBEeHa Mo-BMcoKa
yCTOI7I'~IVIBOCT KbM natorHa, cnpAamo
HeTpeTupaHuTe BapnaHTU.

Mpe3 nbpBaTa Beretayus,
cpegHo  3a  TpetupaHute ¢
AMUHOGECT COpTOBE /IOLEpPHA,
cTeneHTa Ha HanageHue OT JINCT-
HW naToreHn Hamanssa CrnpsaMo
KoHTponata ot 70,00% po 42,50%
3a Pseudopeziza jonesii Nannf, ot
64,17% 0o 45,83% 3a
Pseudopeziza medicaginis n ot
65,00% po 39,16% 3a Uromyces
striatus (Tabnmua 1, 2, 3).

O6o06waBaiky  nosyvyeHuTe
pe3yntatn Moxe Aa Ce 3ak/ouu,
ye npunaraHeTo Ha npoAyKTa
AMUWHOGECT e oKa3asio MoJsiIoxXuTe-
NeH emeKkT BbpXy YCTOMYMBOCTTA
Ha MnaguTe UepHOBU MNOCEBU
KbM pasrnexgaHnute B HaCTOALLO-
TO Npoy4YBaHe naToreHu.

N3BOAY

JINCTHOTO TOpPeHe C XymMaTHUA
TOp AMMHOGECT OKa3Ba MOMOXUTE-
NneH edpekT BbpXy YCTOWUMBOCTTA Ha
M3NUTBAHWTE COPTOBE KbM XKbITU

variety (80% leaf area affected)
and weak - in Prista 5 and
Mnogolistna 1 varieties (50%). In
stands with foliar fertilization
applied with Aminobest the lowest
attack index was found in Prista 3
variety, 12% in the second
regrowth and 8% - in third,
respectively, followed by Prista 4,
37% and 33%, respectively.

The observed disease
symptoms were indicative that the
treated variants reacted to varying
degrees, but all were higher
resistant to the  pathogen,
compared to the untreated
variants.

During the first growing
season average for the alfalfa
varieties, treated with Aminobest,
the attack index by foliar
pathogens decreased, compared
to the control from 70,00% to
42,50% for Pseudopeziza jonesii
Nannf, from 64,17% to 45,83% for
Pseudopeziza medicaginis and
65,00% to 39,16% for Uromyces
striatus (Table 1, 2, 3).

Summarizing the results
obtained it could be concluded that
the application of Aminobest
product had positive effects on the
resistance of young alfalfa stands
to the pathogens, object of the
study.

CONCLUSIONS

Foliar fertilization with
Aminobest had positive effects on
the resistance of tested varieties to
yellow leaf spot (Pseudopeziza
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nncTH netHa (Pseudopeziza jonesii
Nannf), 4YepHM /WUCTHM neTHa
(Pseudopeziza  medicaginis) n
pbXxga (Uromyces striatus), BbB
BCUYKN MOApacTV npes3 nbpsBarta ro-
[VHa Ha OTrnexjaHe Ha nouepHara.
MpoaykTbT AMMHOGECT NOoBU-
laBa MUMyHHaTa 3awmTa Ha pacTte-
HUATA K TpeTupaHute mMaagu nio-
LlepHOBM NOCEBN Ce XapakTepusu-
part C No-HUCbHbK MHAEKC Ha Hanaje-
HWe OT JINCTHUTE naToreHu cnpsiMmo
HeTpeTupaHnTe KOHTPOIN.
AMVHOGECT OKa3Ba Hali-CUHO
NOMIOXUTENIHO  OelCTBUE  BbPXY
yCTOMYMBOCTTA KbM JINCTHU naTore-
HW Ha nocesuTe OT copT lNpucTa 3.

NNTEPATYPA
1. bnaxes B., HukonoBa [I. YepHwu
JINCTHK neTHa no nouepHara.
PacTeHvneBbaHn Hayku, 1990, Ne 6, c.
41-45.

2. Bnaxosa B. bwuortoposete —
eKonorocbobpaseH noaxoa B
CbBpPEMEHHOTO  3emegenune.  O630p.

HayuHo cnvcaHue 3a cenckocTonaHcka u
ropcka Hayka, 2013, 12, Ne 3-4, c. 70-76.
3. TleoprueBa H., Hwukonosa W.
lMpoyuBaHe Ha HoBM BAB npu nponeteH
ouin. PacTeHneBbaHn Hayku, 2010, 47,
Ne 3, c. 255-261.

4, EHuyeB H. OO6wa cenekunsa u
CcemMenpoun3BoACTBO. 1990, Codpus:
3emusgar, 201 c.

5. NMNasnos /., Bbnyes H. ViHoBauuun n
pa3sBuMTME Ha pacTeHWeBbACTBOTO. B:
Co6opHuK fgoknaau, HayyHa koHthepeHuus
C MeXayHapoAHo yyacTue MHosauun u
passuTuHe Ha 3emMefenveTo B
Bvnrapua”, 2013, c. 9-21.

6. CEB. MeTtoabl cenekumm W OUEHKU
YCTOMUYMBOCTN MLWIEHULBI W SUYMEHST K
6one3HAM B CTpaHax uneHax CEB.
Mpara, 1988, c. 142-143.

7. Kores N. E., Froud Williams R. J.
Effect of winter wheat cultivars and seed

jonesii Nannf), common leaf spot
(Pseudopeziza medicaginis) and
rust (Uromyces striatus) in all
regrowths during the first year of
alfalfa growing.

Aminobest product increased
the immune defence of plants, and
treated young alfalfa stands were
characterized with a lower index of
attack by foliar pathogens,
compared to untreated controls.

Aminobest had the highest
positive effects on the resistance to
foliar pathogens in the stands of
Prista 3 variety.

REFERENCES
1. Blajev V. Nikolova D. Common leaf
spot of alfalfa. Rasteniev'dni Nauki (Plant
Science), 1990, Ne 6, pp. 41-45. (in
Bulgarian)
2. Enchev Y. General breeding and seed
production. 1990 Sofia: Zemizdat, pp. 201
(in Bulgarian)
3. Georgieva N., Nikolova I. Study on
new BAS in spring vetch. Rasteniev'dni
Nauki (Plant Sciences), 2010, 47, Ne 3,
p.p. 255-261. (in Bulgarian)
4. Kores N. E., Froud Williams R. J.
Effect of winter wheat cultivars and seed
rate on the biological characteristics of
naturally occurring weed flora. Weed
Research. 2002, 42, Ne 6, pp. 417-428.
5. Pavlov D., Vulchev N. Innovation and
development of husbandry. In:
Proceedings of the Scientific Conference
with International Participation "Innovation
and Development of Agriculture in
Bulgaria”, 2013, p.p. 9-21. (in Bulgarian)
6. UEMA. Breeding methods and
evaluation of the stability of wheat and
barley disease in the countries members
of the UEMA. Prague, 1988, pp. 142-143.
(in Russian)

7. Vasileva V., Pachev |. Root Mass

130



rate on the biological characteristics of
naturally occurring weed flora. Weed
Research. 2002, 42, Ne 6, pp. 417-428.

8. Vasileva V., Pachev I. Root Mass
Acumulation after Different Dertilization
and Soil Cultivation of Alfalfa (Medicago
sativa L.). Journal of Applied Sciences,
2015, 15, Ne 10, pp. 1245-1250.

Accumulation after Different Fertilization
and Soil Cultivation of Alfalfa (Medicago
sativa L.). Journal of Applied Sciences,
2015, 15, Ne 10, pp. 1245-1250.

8. Vlahova V. Organic fertilizers -
ecological approach to modern
agriculture. Obzor. Nauchno Spisanie za
Selskostopanska i Gorska Nauka
(Scientific Yournal for Aagricultural and
Forestry Science), 2013, 12, Ne 3-4, p.p.
70-76. (in Bulgarian)

131



Journal of Mountain Agriculture on the Balkans, vol. 19, 6, 2016, (132-143)
Research Institute of Mountain Stockbreeding and Agriculture, Troyan

dUTOCOUMONIOTNYHN N3cegBaHNA Ha TPEBOCTOM
Kpaii OgpviH

MexmeT Alibeke’, UeHrns Kypt>*

lTpa|<vu7|0|<v| yHuBepcnTeT, HaydyeH chakynTeT, KaTegpa no buonorus, bankaHcku Konex,
OppuH, Typuus
% TpaKuiick1 CenckoCTONaHCKM M3Cef0BaTesNCKN YHUBEpCUTeT, OapuH, Typums

*E-mail: cengizkurt69@hotmail.com

Phytosociological investigations on Edirne grasslands

Mehmet Aybeke?®, Cengiz Kurt*

1Trakya Universitgl, Faculty of Science, Dept. of Biology, Balkan Campus, Edirne, Turkey
Trakya Agricultural Research Institute, Edirne, Turkey

PE3OME

dutocoumonornyHuTe  m3cnensa-
HWSI Ca U3BBPLLUEHN Ha pas/InyHM NacuLla,
B paiioHa Ha OppviH. B uscnegsaHeTto ca
npoyBaHu 5 nacuwia B 4eTupu paiioHa.
VM3non3saH e meToAbT Ha BpayH-BnaHke.
OnpegeneHn ca cnepHuTe cbobLLECcTBa
crnopepg npasunara Ha "MexayHaponHus
KOAEKC 3a O60TaHM4yecka HOMeHknaTypa“.
Knac: Molinio-Arrhenatheretea; Paspeg:
Arrhenatheretalia; Acounaumsa:  Lolio-
Cynosuretum; 1. Cbto3: Thymo-
Festucetum, 2. Cbto3: Lolio-Cynosuretum.

KntoywoBn  gymu:  TpeBocTowu,
BMA0BE, PUTOCOLMOMOMMYHM KayecTBa

yYBO/,

TpakniickmaT pernoH obxsa-
wa Teputopus okono 23485 km?.
[enbT Ha NMBaaguTe M nacuwata B
3eMefesiCkua  panoH e TofisMm.
O6uwaTa naow, Ha TpeBoCcToUTE B
paioHa e okono 129268 xekTtapa,
HO A0 ronsma CTeneH ca YHWLLO-
xeHn (Altin & Tuna, 2001).

SUMMARY

Phytosociological investigations
were carried out in different pastures in
the region of Edirne. So, 5 pastures in
four provinces worked in the study.
Braun—-Blanquet method is  used.
Determined communities are as follows
according to the rules of "International

Plant the Nomenclature Code". Class:
Molinio-Arrhenatheretea; Order:
Arrhenatheretalia; Alliance: Lolio-
Cynosuretum; 1. Union: Thymo-

Festucetum, 2. Union: Lolio-Cynosuretum.
Key words: grasslands, species,
phytosociological properties

INTRODUCTION

Trakya Region has about
23485 km? area. The share of
meadows and  pastures in
agricultural region are large. The
total area of grassland vegetation
in the area is around 129268
hectares and have been destroyed
to a large extent (Altin & Tuna,
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Macuwata B paloHa ce n3nonssar
6€e30TrOBOPHO B NPOAb/IKEHME HA
rognHn. Tlopaan MpuUYnHU  KaTo
npoAb/KNTENHA nawa 6e3 cbosIto-
faBaHe MpUHUMNUTE Ha /1ecoBbA-
CTBOTO, /IMNca Ha cenekuus, npe-
BpblaHe Ha nacuwiara B noserta,
pactutesiHocTTa ©  gobusute
HamasiaBar 3HauuTenHo. B To3u
paioH, 7.3% oOT Heobxogumus
dypax 3a KMUBOTHWUTE, COPAMO
obLiaTta nnaow, Ha TpeBocTouTe, ce
NoKpMBa OT (QypaxHUTE KynTypu
(Altin et al., 1997). Oerpagnpanute
nacuuwa morat ga 6baaT Bb306HO-
BEHWN ype3 NogobpuTesIHN fenHoC-
™. TpsbBa fa ce u3BbLpLWN Npej-
BapuTesiHa pabota npeau ce nsbe-
par ycrnewHu MeToau 3a Ccefek-
ums. Hali-BaxHu ca u3cnenBaHus
3a onpegensiHe Ha MecTHUTe pac-
TUTENHN BUAOBE, TEXHUTE arpoHo-
MUYECKN XapaKTEepPUCTUKU U XKN3-
HEH LMKb/, 3ae[HO C pas3BUTUETO
Ha pacTeHusTa.

Llenta Ha HacToAWEeTo Wu3-
cnefBaHe e pfa ce onpegenart
pacTuTesIHuTe nacuwiHu BUAOBE B
obcnegBaHuTe NOWMN, KaKTo U
TexHuTe UTOCOLMOMOTNYHN Xa-
pakTepucTukn. Mo TO3M HaunH e
6baat ycTaHOBM B eCTeCTBEHUTe
MM  YC/IOBUSA BaXHWUTE BUAOBE,
KOMTO morat ga 6baaT 1U3nosi3aBaHm
B 6bAeLLn NoneBn nscneaBaHns, u
CbLLO Taka we 6bAatr OCMUCNEHU
npoy4YyBaHUATa OTHOCHO pPasMHO-
XaBaHeTo. MNpu no-paHHN n3cneg-
BaHMA U3BbPLUEHN B paioHa Tesu
pacteHus ca onpegeneHn u ca
nogpeneHn B xepbapuin (Onpege-
NsHe Ha ypaxHuTe KynTtypu u

2001). Pastures in the region have
been used irresponsibly for over
the years. By reasons such as
continuous grazing without regard
to forest management principles,
no making breeding, pasture
transformation to fields, vegetation
and yields have fallen significantly
impaired. In the area, animal
fodder needs of 7.3% in the total
grassland area are also covered by
the forage crops (Altin et al.,
1997). Degraded pasture could be
won again by improvement works.

Some preliminary work must be
done Dbefore the election of
successful breeding methods.

The most important studies are
determination of native plant
species, and their agronomic traits
and lifestyles alongside the
development biology of these
plants.

Targets of this study are
determining the pasture plant
species in the studied areas and in
addition, their phytosociological
features. Thus, important species
that can be utilized in future field
studies in their natural conditions
and as well as reproduction studies
in their natural conditions will be
understood considerably.

In earlier studies performed in the
area these plants identified and
their herborized was prepared
(Determination of Forage Crops
and Investigation of cultural
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n3cneaBaHe Ha Bb3MOXHOCTUTE
Ha KyNTypute npu nuBagHuTe
PypaKHN HacaxaeHust YCTaHOBEHMU
B OapvH (TAGEM/TA/00/01/01/001).
B HacToAweTo ulcnegsaHe e npo-
yyeHa CnocobHoCTTa 3a Cb3fjaBaHe
Ha cbobulecTBa OT Te3n pacTeHus,
M no-cneuynasHo ca Npoy4veHu
TeXHUTe (PUTOCOLMONOTNYHM Xapak-
TepucTuku. Pesyntatute oT NnpoekTa
we 6bAAT u3nonssaHu ot MwuHUC-
TEpPCTBOTO Ha 3emMefesiMeTo U B U3-
cnefBaHuA 3a pernoHasiHO ynpas-
neHne n nogobpsisaHe Ha nacuwaTta.

MATEPWNAN N METO4WA

B HacTosAweTo nicneasaHe B
Tabnmua 1 ca npeacrtaBeHu pac-
TeHMa cbbpaHu OT pasINYHM Mec-
TOMOJIOXKEHMSA 3aefHO C MEeTeopo-
NornMyHn gaHHu. OcBeH ToBa Mo-
[0Ny ca npeacTaBeHn caTesITHU
CHMMKM Ha HSKOM MeCTOMNos1oXe-
HuA (Purypa 1-3).

facilities of meadow Forage Crops
found in Edirne
(TAGEM/TA/00/01/01/001).

In this study the ability of create
communities of these plants,
namely their Phytosociological
properties  were investigated.
Findings from the project will be
used in the Ministry of Agriculture
and Rural pasture improvement
and management studies.

MATERIAL AND METHODS

In  present study, plants
collected from localities with
meteorological data are given in
Table 1. In addition, satellite
images of some localities are
below (Figure 1-3).

Tabnuuya 1. MeTeoponOrMyHM AaHHM OT paboTHUTE MecTono10XeHns B O4pyvH
Table 1. Meteorological data on the working station in Edirne

MecTononoxeHue Hagm. Buc. [P (mm)|M (°C)|m (°C)| S Banexu Broknumat/Bioclimate
Stations altitude (m) Rainfall
BapunaHT cbC cyxo
24 370,4 | 36,1 | -3,7 | 53,1 | MN-3-E-/1 M MHOIO ropeLLo n4To,
EHes3-Knnunuboii S-W-A-S| Cpean3eMHOMOPCKN Knnmat
Enez-Kilickdy Dry and very hot summer
Mediterranean climate variant
Mepuu-Hacyx6ei Mn-3-e-n
Meri¢c-Nasuhbey 46 364,2 | 341 | -42 | 32,5 |S-W-A-S
Nanalua-Xam3abeinnm n-3-e-1
Lalapasa-Hamzabeyli 391 321,1 | 29,7 | 41 | 30,2 [S-W-A-S
KroutoHny M-3-e-n
Kugcinld 328 274,8 | 28,1 | -3,9 | 36,1 |S-W-A-S
CuHaHkboli-Kane n-3-e-1
Sinankody-Kale 181 421,2 | 354 | -42 | 31,4 |S-W-A-S

P (mm): rognwHn Banexu; M (°C): Haii-Bucoka Temnepatypa B Hali-tonaus mecel,; m (°C):
Hali-HuCKa Temnepartypa npes3 Hai-cTygeHus mecel; S: MIHAEKC Ha 3acywlaBaHe Ha Embeprep
(S= PE/M); M: nponert, 3: 3uma; E: EceH; N1: nato

P (mm): annual rainfall; M (°C): The highest temperature of the warmest month; m (°C): the
lowest temperature of the coldest month; S: Emberger’in kuraklik indisi (S= PE/M); S: Spring, W:

Winter; A: Autumn; S: summer
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3a pa ce onpegenu knumaTa
Ha palioHa ca B3eTWM [faHHW OT
leHepanHata avpexkuns no
MEeTeoposiornsa crnopes metoaute
Ha Emberger wn Thornthwaite.
Emberger wu3nonssa cnepHarta
dhopmyna 3a cpegn3eMHOMOPCKUA

To determine the climate of
the region, data received from
General Directorate of Meteorology
Jobs were evaluated according to
Emberger and  Thornthwaite’s
methods. Emberger, the floors of
the Mediterranean climate and to

KIUMaT M 3a [a Ce OueHu us- | ASSess the overall degree of
flOCTHAaTA CTeneH Ha 3acylwasane: | arought,  applied the  following
formula.
Q= 2000P

MEm2
KbOeTo Q e TemnepaTypa Ha Base-
xute, P — rognwHn Baniexun (mm),
M Hai-ropewy, meceu, oT cpegHarta
MakcMMasiHa Temnepartypa u m
npeacTaBnsaBa cpefgHa MUHUMasIHA
Temnepartypa npe3 Hali-CTyaeHus
mecel,. 3a onpefensaHe Ha ycroBus
Ha 3acyllaBaHe e M3Mnon3BaH CblLo

mMeToga Ha Emberger.

O 10} Tannl:

q)mr 1. I'ITWM norne,q Ha MecTOornoJsioXeHune No 1-5 XaM3a6eV|nm

where Q precipitation temperature
precedent, P annual rainfall (mm),
M hottest month of the average
maximum temperature and m
represents the average minimum
temperature in the coldest month.

In determining the arid
environment Emberger method
also is used.

Fig. 1. Bird's-eye view of localities No. 1-5 Hamzabeyli
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010 Bagarsalt
LI010Tele AtlaS

GEr0ntD Tarlr i ..T&QLI; L £ 47K, 24,350 ;Llie‘llk 340m

dur. 2. MNtnun norne,u, Ha MECTOI‘IOI‘IO)KeHI/Ie Ne 6-10 XaM3a6eV|nV|
Fig. 2. Bird's-eye view of localities No. 6-10 Hamzabeyli

1914700 yOKseKllk 176m Bakig llirag 2

dur. 3 MTrum nornepg Ha mectononoxeHue Ne 1-6 Kloquny
Fig. 3 Bird's-eye view of localities No. 1-6 Kugunlu
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AHaIN3bT Ha pacTUTENHOCT-
Ta N KnacupmkauumnTe Kato Usano
ca M3BbpPLUEHN crnopep knacuyec-
knsa metog Braun-Blanquet (1964).
PactutenHoctTa ce knacudguumpa
B acouuaunn.

OnpepfensHeTo Ha eAvHULN-
Te e Bb3 0CHOBa Ha "MexayHa-
POOHMNA KOAEKC 3a huToCOLMONO-
rmyHa HomeHknatypa (37° uspa-
Hune)" (Weber et al., 2000). BbB
BCAKO nacuwe ca u3bpaHm 20
npeacTaBUTENHN 30HU, KbAETO ca
N3BbPLUEHN AeAHOCTU. PasmepbT
Ha npeAacTaBuTenHara 30Ha €
10m x 10m (100 m?2). TakcoHu ©
CVMHTaKCOHM B pacTuTesiHaTa Tab-
nmga ca M3nuTaHm u KopurupaHu
cnopef, CbOTBETHUTE W3TOYHULU
(Davis et al., 1965-1985; Brummitt
& Powell, 1992). [aHHuTe 3a
TakCoOHMTE Cca M3BbPLUEHN cnopej,
Barkman et al. (1964). Pa3npocT-
paHeHVeTo Ha TakcoHuTe €
onpegeneHo 4ype3 Davis et al.
(1965-1985), Zohary (1973) wu
Donner (1990), gokaTo TexHUTe
XWU3HEHM (hOpMK Cca YCTaHOBEHMU
no Raunkiaer (1934), Ellenberg u
Mueller-Dombois (1967).

PE3YJITATU N OBCBbXOAHE
Knac: Molinio-Arrhenatheretea
Tx. Braun-Blang.
CUHTaKCOHOMWYHUTE Tpynu OT
TO31 Kfac ca OTKpUTN B n306unune B
CpepgusemHomopueTo u basnkaHuTe.
Mpn TOBa, TO3M KMac CbLWO Taka
BK/1HOYBA HAKOW pacTeHUs OT MpaHo-
TypaHckusa gouToreorpaddckm paioHm
(Braun-Blanquet, 1951).

Vegetation analysis and
classifications as unity were
performed according to the the
classical Braun-Blanquet method
(1964). Vegetations are classified
into associations.

The determination of unity
were based on "International Code
of Nomenclature Phytosociological
(3rd edition)" (Weber et al., 2000).
In each pasture, 20 exemplary
areas were selected and works
were performed on this area. The
size of the exemplary area was
10m x 10m (100 m?). Taxa and
Syntaxa in the vegetation table
were tested and corrected in
accordance with relevant sources
(Davis et al., 1965-1985; Brummitt
& Powell, 1992). Covering data of
taxa were performed accordingly
with  Barkman et al. (1964).
Distribution of taxa  were
determined by using Davis et al.
(1965-1985), Zohary (1973) and

Donner (1990), while their life
forms were found Raunkiaer
(1934), Ellenberg and Mueller-

Dombois (1967).

RESULTS AND DISCUSSION

Class: Molinio-Arrhenatheretea
Tx. Braun-Blang.

Syntaxonomic groups of this
classis, found densely in
Mediterranean Europe and Balkans.
In addition, this class also includes
some plants in Irano-Turanian
phytogeographic regions (Braun-
Blanquet, 1951).
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Paspen:  Arrhenatheretalia:
To3n paspes BkIO4YBa NMBALHN U
nacuwHn pacteHmsa oT  HOxHa
EBpona v LleHTpasiHa A3ud, kaTo
Cb3faBa XOMOIEeHHW W ronemu
cbobulecTBa.

Cbto3 Thymo-Festucetum:
Cobl03bT Cce  pasnpoctmpa B
nacuwa/nmeagn B  LleHTpanHa
AHatonusa u bankaHute (Tabnvua
2). Cblo3bT € HabnogaBaH B EHes-
Knnnukeoin n  Mepuy  Hacyx6eld,
KaTO OOWKHOBEHO € XOMOTEHEH.
Anthemis tinctoria, Orchis laxiflora,
Astragalus hamosus, Briza major,
Avena fatua, Lotus corniculatus,
Bromus  japonicus,  Spergularia
media, Capsella bursa-pastoris, kou-
TO ce HamupaT BbB (D/IOPUCTUYHMSA
CbCTaB Ha Cbl03a, Ca OTKPUTU Hail-
Beye BbB BenukobputaHua ot
Wiiliams u Varley (1967).

Cbto3 Lolio-Cynosuretum:
e BuA4 acoumaums. Cblo3bT €
oTKpuUT B Hamzabeyli-Lalapasa.
CobuaTa acounauums e otkputa npu
HaZimopcka Buco4ymHa 960-980 m B
CeBepHa AHrna (Wiliams &
Varley). Lolium perene, Vicia
sativa, Trachynia distachya,
Trifolium arvense, Trfiolium
sylvaticum ca npeob6nagasalim
TakCOHM B acoumaumaTa.

Pe3syntatnte nocoysart, ue
nma dopma Ha  pacTUTesTHU
BUAOBE ajanTupaHu KbM CXOLHU
YC/IOBUSA 3@ >MBOT BbB BCEKU
reorpadockm  parnioH. Bugosete
pacTeHns BbB B3anMOBpPb3Ka eHM
C [Apyrv, Kakto u dhaktopute Ha
oKo/MiHaTa cpepfa, urpasT BaxHa
posis B Cb34aBaHeTo Ha eAMHCTBO.

Order: Arrhenatheretalia: This
order includes meadows and
pastures plants form Southern
Europe and Central Asia and
creates homogeneous and large
communities.

Thymo-Festucetum union:
Union spreads in pasture/meadows
in Central Anatolia and the Balkans
(Table 2). The union were seen in
Enez-Kilickdy and Meric Nasuhbey
common homogeneous. Anthemis
tinctoria, Orchis laxiflora,
Astragalus hamosus, Briza major,
Avena fatua, Lotus corniculatus,
Bromus japonicus, Spergularia
media, Capsella bursa-pastoris
which is located in the floristic
composition of the union, identified
particularly in the UK by Williams
and Varley (1967).

Lolio-Cynosuretum Union:
is a type of alliance. The union was
detected in Hamzabeyli-Lalapasa.
The same association was found
between alt. 960-980 m in the
North of England (Williams &

Varley). Lolium perene, Vicia
sativa, Trachynia distachya,
Trifolium arvense, Trfiolium

sylvaticum are dominant taxa of
the alliance.

As a result; vegetation, there
is a form of plant species adapted
to similar living conditions on any
geographic region. Species of
plants in relations with each other,
as well as environmental factors
play an important role in creating
unity.
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Tabnuua 2: BereTaTMBEH aHa/IM3 HA TAKCOHW onpeAesnieHn B paboTHUTE MeCTONOIOXeHNS B O pUH
Table 2: Vegetation analyzes of taxa were detected in Edirne working stations
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EHe3-Knnuukboii Mepwy-Hacyx6eii Nananatua-Xam3abeiinm KroutoHny CwHaHKboii-Kane 2 g,
Enez-Kiligkdy Meri¢-Nasuhbey Lalapasa-Hamzabeyli Kugunlu Sinankdy-Kale § 1;’ Sk

MokpuTue/covering (%)* 65 | 76 | 89 | 90 | 67 |89 | 56 | 69 | 70 | 67 | 87 | 98 | 65 | 93 |100| 56 | 98 | 75 | 87 | 67 | 90 | 93 | 97 | 99 |100| 79 | 85 | 100|100 | 86 | 75 | 100 ‘é’_.s SE
LLInpoumnHa Ha noneTo 100|100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100|100 | 100 | 100 | 100 | 8 E > ﬁ
Exemplary field width (m?) g5 |z £
Ne Ha 30Ha/Area no 12| 3]4[s5|1]2]3]4a]s5[1]2|3]4a]s5][6]7]8]9]Jwo]1[2][3[a]5]1]2[3[4a][5]6]7]& X
[Thymo-Festucetuunion
[Thymus longicaulis . + + + . + im . 2a + + o+ + 1 1m Im . |ES/M|NP
/Achillea setacea 1 . 1 2 1 Im 2a . + o+ . 1 1m 2a + + + ImTMm H
IAegilops speltoides + 1 1 1 1 Im 2a . . + . + . + + 2 2b . . . . Im[ES/M H
Bidens tripartita Im 2 1 + Im 1 + .+ . . . . .o+ + + 1Im 1Im IT/TM |NP
Scorzonera parviflora . . . . 2b 1 . . + + o+ + 0+ o+ o+ o+ o+ o+ o+ IT/M NP
/Anthemis pseudocotula 1 2 . Im + 1 1 1 1 . . . . ES/M NP
/Anthemis tinctoria 2a . 2b 4 3 2a 2a 3 2b im o+ o+ . . . . . . . IT/M NP
Orchis laxiflora 1 2 3 1Im + 2b 2b Im 1m . . . . . .o Im o Im o+ 4+ .+ 1m + |ITM NP
/Astragalus hamosus im . im 1+ 1 2b im 1 1 1 + o+ 4+ +. + 1m[ES/M [T
Briza major + 2a . 3 . 1 2 2 2 . . ES /M
/Avena fatua 3 2 4 3 5 2 2 3 4 . . + + + 1 |IT/™M NP
Lotus corniculatus 2+ . . . 1+ . 1 2a . Im . cos H
Bromus japonicus 2 . Im 1 2 3 2 1 1 2a . . + + COS |N
Spergularia media 3 . 2a . 1 2 1 1 . . . la 2 . + o+ o+ 4+ ES/M [Th
Capsella bursa pastoris 1 2 2 Im 2 1 2 1 + o+ o+ o+ o+ o+ 4+ . + o+ o+ o+ o+ COS NP
Cardaria draba subsp. draba 1 . + o+ o+ o+ 4+ 2a . 2a . . . . . . [ES/M [Th
Centaurea cyanus 1 im . . o1 . .1 . . + + + + + ESMH
Trifolium spumosum 1 . . 1 2a 1b b . L P + + [ES/M |NP
Cerastium pumilum 1 . 1 2b 2a . A + . + 1 + |COS |NP
Onobrychis armena 1 . 1m 1 .ol o+ . + . + la . 1 . + [ES/M NP
Cirsium italicum 1 im 1m . 1 b . + + . + .+ 1 . + 1m|COS [Th
Convolvulus arvensis 1 . im 1 + o+ o+ . + + 1+ 1+ . + 1m . |COS H
Sinapis arvensis 1 1 1 . . Im + + + 1m + 1m 1m [COS [Th
Sanguisorba minor subsp. muricata | 1 . . 1 1 Im .+ 1Im . + + [ES/M [Th
Echium italicum 2. 1 1m . . + . . .+ o+ + . + |ITIM NP
Eryngium campestre im 1 1 1 1 1 + + + 1 + + 1 . + 1 . IT/M - [Th
Quercus pubescens . . . + + Im .+ |IT/IM [Th
Euphorbia paralias 1 . + + + + . + . ITM H
Euphorbia peplis 2 im . .+ . iIm . im Im Im 1m IT/M NP
Festuca valesiaca 1 . + + . + [ES/M [Th
Geranium dissectum 2 . 2a . . . + 1 . + 1 . + . 1 . + 1la |COS [G
Ranunculus muricatus 1 1 . + . + im . 1m + + IT/M NP
Hordeum murinum 1 2 im . + im + . 1 . + + [COS H
Koeleria cristata 1 . . . la . + . 2 + + . |COs |G
Lathyrus cicera 1 2 im . Im . 2a + o+ + . 2a . + [ES/M |G
Linum usitatissimum 1 2b + o+ . + . + + ITM  H
Thymus praecox 1 2b + . + + . + + + COS NP
Lupinus angustifolius 1 im + + . . Im . 1Im + [IT/M |[Ch
Paliurus spina-christiis 1 . . . . . . . . . . im im 2a . + + + |COS [Ch
Marrubium peregrinum 1 1Im 1 1 1 . + o+ 4+ + . + 1m . . + o+ . IT/M |G
Matricharia chamomilla 1 2 + 1Im im + + + + + + [ES/M [G




Medicago minima var. minima
Onobrychis caput-galli
Medicago rigidula
Moenchia mantica
Cirsium arvense
Medicago orbicularis
Ononis spinosa
Onopordum tauricum
Plantago lanceolata
Ornithopus compressus
Lupinus hispanicus
Papaver rhoeas

Phleum pratense
Plantago lagopus
Ornithogalum umbellatum
Poa annua

Poa bulbosa

Poa pratensis

Poa trivialis

Polygonum hydropiper
Potentilla reptans
Erysimum diffusum
Ranunculus brutius
Geranium pusillum
Dactylis glomerata
Silene conoidea

Silene lydia

Crepis neglecta

Stachys cretica subsp. bulgarica
Taeniatherum caput-medusae
Taraxacum officinale
Lolio-Cynosuretum union/cbto3
Eremopyrum ap.
/Achillea millefolium
Lolium perenne

\Vicia sativa

Trachynia distachya
Trifolium arvense
Trfiolium sylvaticum
'Vulpia myuros
Trifolium cherlerii
Trifolium hybridum
\Vicia grandiflora
Centaurea patula
IAssociates / Acouuauumn
Trifolium subterraneum
Triticum turgidum
Torilis japonica

Torilis nodosa

\Vicia villosa

IAnthyllis vumneraria
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*NokpuTWE: I: UHAMBUL, (MaUIKO pacTeHue); +: MoKpUTNe No-masnko oT 5%, 2-5 (mankn) negnengu; 1 = 6-50
MHAMBUAW, NOKpUTUE <5% WK HAKOMKO NO-rofieMn MHAMBUAM (YecTo ce aasa kaTo 1-5) ¢ nokpuTtne Ao 5%;
1m = mHoro nHgmeuau (>50), nokputne < 5%; 2a = nokputne 5%-12.4%; 2b = nokputne 12.5%—-25%; 3 =
nokputne 26%-50%; 4 = nokputne 51%-75%; un 5 = nokputne 76%-100%. **pa3npocTtpaHeHune: Cos:
KocmononuteH; ES: EBpo-cnbupcku; M: CpeguseMHomopcku. ***. Ph, pbapeHocuty; Np, HaHodapeHopuTy;
Ch, xamedutu; H, xemmkpuntoduty; Th, TepocnTn; G, reoputn

*covering: r: individual (small plant); +: covering less than 5%, 2-5 (small) individuals; 1 = 6-50 individuals,
cover <5% or few larger individuals (often given as 1-5) with a cover up to 5%; 1m = many individuals (>50),
cover < 5%; 2a = cover 5%-12.4%; 2b = cover 12.5%—-25%; 3 = cover 26%-50%; 4 = cover 51%—75%; and
5 = cover 76%-100%. **spreading: Cos: Cosmopolitan; ES: Euro-Siberian; M: Mediterranean. ***. Ph,
phanerophytes; Np, nanophanerophytes; Ch, chamaephytes; H, hemicryptophytes; Th, therophytes; G,

geophytes

B Typuma ca u3BbpLUEHNU
OCHOBHO  (PUTOCOLMONOTUYHN  U3-
crefBaHusa B rOPCKMTE panioHu; Ho,
[0 13BeCTHa CTeneH uma wuscnepn-
BaHWS 1 BBbPXY NiMBajHaTa pactu-
TenHocT (Yaltirik et al., 1983; Yarcl,
1994, 2000a, 2000b, 2002a,
2002b). B npepauwHo wuscnensaHe
Ha ecTecTBeHWTe naculia, KoeTo
o6xBalla parioH Ha Hawus WMHCTU-
TYT, € YCTaHOBEHO, 4Ye HAKOM na-
CULLHM pacTeHusa ca pas/iyHu npu
eanH 1 CbLM KNMMaT U HagMopcka
BMCOYMHA. HacTosawute aaHHW no-
Nly4eHu Mpu uscnegsaHe Ha npuyu-
HATEe 3a pasvkute B pacTuTen-
HOCTTa e 6bAaT KNHYOB e/IeMeHT
3a 6bAewo nogobpssaHe N ynpas-
NIeHNe Ha MPOeKTU B TO3U paiioH.
OcBeH TOBa, 3a NaculHUTE parioH,
KOMTO 4YaCTWMYHO W/IM HaMb/IHO ca
n3ryéunm kavectsara cu, Tesu
[JaHHN LWe 6baaTt BaxeH dpakTop 3a
onpefenisiHe Ha BMUAa, KONTO e ce
n3nons3sa npM CMECKM 3a W3KyC-
TBEHM nacuwia. Hakonko nscnepnsa-
HUS HA W3KYCTBEHM nacuvLia rnokas-
BaT, Ye HAKOM pacTeHuUs Hamnb/IHO
NncBat WM nMma 3HauuTenHn npo-
MEHN OT MbpPBOHAY&/THOTO CbLOTHO-
LweHue 3a 3-4 roanHN.

The Phytosociological
studies carried out in Turkey have
been mainly for forest areas; but
partly meadow vegetation studies
also found (Yaltirk et al., 1983;
Yarci, 1994, 2000a, 2000b, 2002a,
2002b). In previously conducted
research on natural pastures
which is covered by area of our
Institute, it was determined that
some pastures vegetation varied
at same climate and in elevations.
Present field data obtained by
investigating the causes of the
differences in vegetation will be a
key element in future pasture
improvement and management
projects in this region. In addition,
for pasture area that partially or
completely lost its qualifications,
these data will be an important
factor in determining the type to be
mix of artificial pasture plants. In
several artificial pasture studies
showed that for plants were
completely absent or at significant
changes from initial ratio for 3-4
years.
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n3BO4M

3non3saHeTo Ha W3KYCTBEHM
naculiHW pacTeHust e TPYAOEMKO U
ckbno. Mo-crneymanHo, pacTuTesiHu-
Te BUAOBe B CMecKnte O06UKHOBEHO
ce BHacAT OT uyxbuHa, nopagu
KOeTO pasxoauTte ce nokaysaT 3Ha-
YATENHO NPU U3KYCTBEHUTE NacuLL-
HW pacTeHus. [JaHHUTe nosly4eHn ot
HacTosAWEeTo u3cnefBaHe Lie umar
rofIsM NPUHOC Npu onpegensHe Ha
cenleKTMBHUTE MeToAM 3a nacuuara
N 3a onpejensiHe Ha pacTUTenHuTe
BMOBE B CMECKUTE OT TeXHU4Yecka n
MKOHOMMYeECKa rfefHa Touka.
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