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PE3OME

Mpe3 2014 r. e NnpoBeAeHO Mallab-
HO Mpoy4YyBaHe Ha 6GuopasHOO6Gpas3neTo B
HIM ,UEHTPANEH BA/IKAH" BbB Bpb3Ka
C paspaborBaHeTo Ha npoekT Ne DIR
5113325-12-109 ,lUeHTpaneH bankaH —
napk 3a Bcuyku“ no OnepaTtusHa nporpa-
ma OkonHa cpega 2007-2013 .

O1 11 npepctaBuUTENHU MOAESHU
Teputopun e cbbpaHa MHdopmauus 3a
61opasHO0bpa3nMeTo Ha pacTUTeNHUsA wu
XWBOTUHCKW CBAT.

B HacToAwaTta crtartua npencrass-
Me pesyntarute oT pIOpPUCTUYHOTO BUO-
pa3sHoobpasmne BbB Bpb3Ka CbC 3HAYEHUe-
TO My 3a NacuWHOTO CTOMNAHCTBO U 3a
XWBOTHOBBACTBOTO, KATO € aHamM3npaHo

SUMMARY

A major study on biodiversity was
conducted in 2014 in the Central Balkan
National Park in relation to development
of project No DIR 5113325-12-109
'‘Central Balkan — a Park for Everyone’
under Operational Programme
Environment 2007-2013.

Information about flora and fauna
diversity was collected from 11
representative model territories.

In the present article, we present
the results from floristic biodiversity in
relation to its importance for grazing and
livestock, as the grass and legume
diversity in the park was analyzed.
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TPEeBHOTO 6060BO M XUTHO pa3Hoobpasne
B napka.

KntouoBn aymu: 6uopasHoobpa-
3ve, MaculiHW 3allMTeHu Teputopuwu,
60TaHnyeckn cbcTas

yBO/

EcTecTBeHUTEe  ekocucTtemmu
ocurypsieaT pecypcuTte 3a HaweTto
CblUeCcTByBaHe, KaTo HW cHabas-
BaT C XpaHa, BoAa, Kucnopopg, ne-
KapcTBa, AbpPBECUHA, a CbL0 Taka
HA 3awurtaBar OT MpPUpPOAHUTE
KatakiM3mMu, cromarar 3a HawaTa
pekpeauMsi MU OLe MHOIo Apyru
nonsu.

MoHacTosAWweM  Hail-ronsama
onacHocT 3a 6umopa3Hoob6pa3neTo
npeacTtasnsBa Herosata 3ary6a. B
MUHa/IOTO TA Ce e [Ab/kana
OCHOBHO Ha MpupoaHK chakTopu,
npeauMHO  Ha  KIMMaTU4HUTE
NPOMEHN, [0KaTo [HecC OCHOBHa
3annaxa npejacras/isiBa YOBeLUKa-
Ta AelHocT. Hue goTonkosa npue-
mMamMe Te3u 6nara 3a fafeHoCT, ye
e MOXeM Ja OCb3HaeM TaxHaTa
B&XHOCT efjBa KoraTo v nusryomnm.

Ha Bcekn 20 MUHYTK OT nna-
HeTara n3yesBa Mo efunH pacTute-
NEeH U XNBOTUHCKM Bug. Camo B
Bbnarapua npes nocnegHute 50-60
rogMHn ca wmsdyesHanm 30 pacTtu-
TeHM N 16 XWBOTMHCKM BuAa
(umTar).

BnarogapeHune Ha cuHO pas-
HOOGpa3HUTE K/IMMATUYHW, Treo-
JIOXKKK, Tornorpaddcku 1 Xnaposox-
kv ycnosus, Bbnarapus nva 6orata
donopa n paszHoobpasne oT pactu-
TenHn cbobulecTBa. B cbcTaBa Ha
6barapckata pnopa yyacrtear 170
Buga v 100 nogBmaa Obrapcku

Key words: biodiversity, pasture

preserved territories, botanical
composition

INTRODUCTION

The natural ecosystems
provide resources for  our

existence, as they supply us with
food, water, oxygen, medicines,
wood, as well as protect us from
natural disasters, help us for our
re-creation and many other
benefits.

At present, the greatest threat
to biodiversity is its loss.

In the past, it was mainly due to
natural factors, mostly to climate
changes, while nowadays the main
threat is the human activity.

We take these goods for granted to
such an extent that we would be
able to realize their importance
only when we lose them.

Every twenty minutes a plant
or an animal species becomes
extinct from the planet. Only in
Bulgaria 30 plant and 16 animal
species have become extinct over
the last 50-60 years (quote).

Due to extremely various
climatic, geological, topographic
and hydrological conditions, there
are rich flora and diversity of plant
communities in Bulgaria.

There are 170 species and 100
subspecies of Bulgarian endemic
species (Petrova, 2006) and 270
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eHoemntn (Petrova, 2006) n 270
6ankaHckn eHgemuta (Petrova &
Vladimirov, 2010). TepuTtopuata
Ha cTpaHata ce xapakrtepusupa u
CbC  3HAUUTESIHO  pacTUTesHO
pasHoobpasve, Kato  crnopes
AnocTtosioBa & Cnasosa (1997) 10
e npeacrtaseHo OT 2195 cuMHTaKco-
HOMWYHW eaNHNLN.

Cnopef HauMHa Ha nos3BaHe
TPeBHUTE N/IOWM Ce AeNAT Ha ABe
Kaeropuu: nimBaan u nacuiia.

JlnBapgute ca TpeBHU NJOLMN,
KOUTO Ce pekontupar npesyumMHo
ypes KoceHe, a nacuuarta -—
npeaumMHoO 4pes3 usnacsaHe. [lo-
noApo6HO onpepgesieHne 3a nacu-
we pasat Peeters et al. (2014),
cnopes, KOUTO Nof  TepMUHA
nacuule ce pasbupa TpeBHa naoLy,
npegHasHayeHa 3a MNpPouM3BOACTBO
Ha hypaxkHa npoaykumsa, npubpa-
Ha 4pe3 nawa, KoceHe wunn/n
[ABeTe, WM 13nosi3BaHa 3a Apyru
CeJICKOCTOMAaHCKN Uesiv, KaTo Ha-
npuMep Bb30OHOBSEM eHepruineH
N3TOYHMK 3a nosiyyaBaHe Ha 6uo-
eHeprnsa. Cnopepf TAX nacuwiara
6uBatr TMOCTOSSHHW W BPEMEHHU
(catn). B yacTHOCT naHWHCKUTE
nacuuia cnagart KbM eCTeCTBEHU U
Nnosly-eCTECTBEHUTE TPEBHWU MJ10-
wu. Te ca HUCKO-NPOAYKTUBHMU,
HUCKO-A0OVBHN NMOCTOAHHU TPEBHU
naown, B  KOUTO  AOMUHMpaT
MECTHM eCTeCTBEHU TPEBHU CbOO-
uiecTtsa, Apyrm TpeBHM BuAOBE, B
HAKOW  c/lyyanm  xXpactv  u/unm
AbpBeTa. YacT OT nnaHUHCKUTE
nacuiia, KakBuTo ce cpellar y Hac,
ca  EeKCTEeH3MBHO  M3MNo/3BaHu
TPEBHN MJIOWM 3a nawa, KbAeTo

Balkan endemic species (Petrova
& Vladimirov, 2010) in the structure
of Bulgarian flora. The territory of
the country is characterized by
significant  plant diversity, as
according to Apostolova & Slavova
(1997), it is represented by 2195
syntaxonomic units.

According to manner of using
the grass areas, they are divided in
two categories: meadows and
pastures.

Meadows are grass areas,
which are harvested mainly by
mowing, and Pastures — mainly by
grazing. Peeters et al. (2014), give
more detailed description for a
pasture, according to them under
the term ‘pasture’ is meant a grass
area that is intended for producing
of forage production, gathered as
grazing, mowing or/and both, or it
is used for other agricultural
purposes, such as renewable
energy source to obtain bioenergy.

According to them pastures are

permanent grasslands and
temporary ones (sown). In
particular, mountain  pastures
belong to natural and semi-natural
grasslands. They are low-
productive, low-yield permanent
grasslands, where local natural

grass communities dominate, other
grass species, in some cases
these are bushes and/or trees.

A part of the mountain pastures,
the type they could be seen in our
country, are extensively used
rangelands, where the grazing
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OOGMKHOBEHO MacAwWmTe >KUBOTHU
ce npugpyxasaT OT nactup -
oBYyap, Kosap wnu rose-gap. Te
BK/IlOYBAT ecTecTBeHa W nosy-
ecTecTBeHa TpeBHa pacTUTes/IHOCT,
a/IMUNCKN  TPEBHU CbOOG-LLEeCcTBa,
XpacTtn, 3abnateHu naowm wu
ropucTn Taknea.

MATEPVANT N METOON

HaunoHaneH napk ,LleHTpa-
neH bankaH“ e BTOpUAT No rose-
MWHa HauuoHasieH napk B bbara-
pusa ¢ nnow, ot 72021.07 ha., kaTo
e 005BeH 3a 3almTeHa TepuTopus
npes3 1991 r. Pa3nosioxeH e B LeH-
TpasiHaTa yact Ha bbnarapua mn e
Cb34afeH C Lues onasBaHeTo Ha
610N10rMYHOTO pa3sHoobpasue,
MECTHUAT NOMWHBK U Tpaguuum B
CpegHa Crapa nnaHuHa. [lpe3
2012 r. cTapTupa nNpoekKT ,LeHTpa-
neH bankaH — llapk 3a BCUYKN®
(DIR 5113325-12-109). lNpoekTbT
ce dwmHaHcupa oOT EBponelickus
dooHA, 3a pervoHasiHO pa3BuTue U

OT [AbpXaBHUA  OOMKET  Ha
Penybnvka Bbarapus, ypes
OnepatuBHa nporpama “OkosiHa

cpega 2007-2013 r."
OcHoBHaTa Len Ha npoekTta e

NU3Nb/IHEHME Ha [AEWHOCTM Mo
YCTPONCTBO W YyMpaB/fieHMe Ha
HauvoHaneH napk LleHTpaneH
BankaH wn ynpasnasaHuTe OT
AvpekumaTa Ha napka pesepsartu.

Mpn pa3paboTBaHeTO Ha

npoekTta ca nsbpaHn 11 mMoAesiHu
Teputopun (MT) 3a HabnwaeHve,
Kato ca nosi3BaHW cnefHuTe
Kputepun:

1.lNpakTuKyBaHe Ha nacuLiHo

animals usually are accompanied
by a herd — a shepherd, a goatherd
or cowherd. They include natural
and semi-natural grass vegetation,
alpine grass communities, bushes,
swampy and woody areas.

MATERIAL AND METHODS

Central Balkan National Park
is the second largest national park
in Bulgaria with an area of
72021.07 ha, as it was declared for
a preserved territory in 1991. It is
situated in the central part of
Bulgaria. It has been created with
the aim to preserve biodiversity,
local means of living and traditions
in the Central Balkan Mountain. In
2012, the project "Central Balkan —
Park for Everyone" (DIR 5113325-
12-109) started. The project was
financed by the European Regional
Development Fund of Republic of

Bulgaria, through  Operational
Programme “"Environment 2007-
2013".

The main aim of the project is
to implement activites  for
organization and management of
Central Balkan National Park and
the natural reserves, which are
managed by the Directorate of the
park.

During project development
11 model territories (MT) for
observation were chosen, as the
following criteria were used:

1.Practicing  of livestock
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XMBOTHOBB/ACTBO

OnpepeneHn ca 3 3a4b/IXuU-
TesIHW YC/I0BUSA:

-Mectata pga nonagat B
MynTudyHKUMOHaIHaTa 30Ha Ha
HauvoHaneH napk ,LleHTpaneH
BankaH",

- B mecTaTta ga ce nposexpga
nawa npes nocnegHuTe roAuHU
(2013-2014r.);

- TeputopunTe ga ca Tpaau-
LUMOHHM (M3M0N3BaHN U B MUHAJI0-
TO) MecCTa 3a nawyBaHe Ha
[OMaLLHW XUBOTHW.

2.Hannune Ha MecTa 3a
BOZOMNOM Ha AOMAaLLHUTE XXUBOTHU

3.Hasimune Ha  KNKOYOBHU
NPUPOAHN MECTOOBUTaHNSA

Mog kNw4YoBM MecToobuTa-
HUA ce pas3bupar NpUMpoaHN Mec-
TOOOUTaAHUA C BMCOKA KOHUEHTpa-
UnA Ha IOPUCTUYHO BMAOBO BMO-
pasHoo6pa3ve 1 6e3/1ecHun npu-
poAHM MecToobuTaHuA B Hebaro-
NPUATHO CbCTOAHME. YcCnoBue 3a
n360p Ha MofesiHa TeputTopusa e
Ha/IMYMETO Ha efHO WU HSIKOJSIKO
OT crnegHuTe NPUPoAHU MecToobu-
TaHus, KOUTO nonagat B npuioxe-
Hne 1 Ha 3akoHa 3a 6MOoI0rMYHOTO
pasHoobpasve (2007) n Oupektu-
Ba 92/43/EEC.:

- MNaHWHCKN CEHOKOCHU Jn-
Baau (6520);

- Opo-MuU3NncKn  aunpodun-
HWN TpeBHU cbobulecTBa (62D0);

- CunukatHu annuinickn u 6o-
peasiHy TpeBHN cbobLlecTBa (6150);

- Annuinckn 1 cybannuiickm
BapOBUKOBM TPEBHU CboOLlecTBa
(6170);

grazing

There are three conditions
determined:

- The areas have to belong to
Multifunctional zone of Central
Balkan National Park;

- Grazing has to be
implemented at these areas during
the last years (2013-2014);

- Territories have to be
traditional (also used in the past)
grazing areas for domestic
animals.

2.Available places
watering domestic animals

3.Key natural
available

Under key habitats should be
understood natural habitats with
high concentration of floristic
biodiversity and treeless natural
habitats in unfavorable condition.

for

habitats

The condition for finding a model
territory is the presence of one or
some of the following natural
habitats, which belong to appendix
1 of Biological Diversity Act (2007)
and Directive 92/43/EEC:

- Mountain
(6520);

- Oro-Moesian
grasslands (62D0);

- Siliceous alpine and boreal
grasslands (6150);

- Alpine and subalpine
calcareous grasslands (6170);

hay meadows

acidophilous
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- boraTn Ha BMAoOBE KapTbJi0-
B/ CbOOLLECTBA BbPXY CUIMKATEH
TepeH B nnaHnHute (6230);

- MonyecTtecTBeHU Cyxu TPEB-
HW M XpacToBU CbOOLLLECTBA BbPXY
BapoBuK (6210);

N360pbT HA MOAENHU Tepu-
TOpUWN € HanpaseH B HAKOJIKO Moc-
neposartesiHA CTbMKKU U e 6a3upaH
Ha nbpBMYHaTa WHJopmauma oT
3a/laHNeTo Ha O6LLLEeCTBEHA NOPbY-
ka ,/1360p Ha KOHCyNnTaHT HaTypa’
no npoekT ,LleHTpaneH bankaH —
napk 3a scmukn” (DIR 5113325-12-
109). Kato nbpBa CTbMKa e Hanpa-
BeH VIC aHaniM3 Ha HanyHaTa
NHpopMauna no MU3NOXKEHUTE Mo-
rope kputepuun. Lenta my 6e
noeHTudrunpaHe Ha TepuTopuu
ot HIM ,LleHTpaneH bankaH", KouTo
nokKpmMBatr MakCUMasiHO KpuUTepuu-
Te 3a n3bop. Cnep toa NHpopma-
unaTa Gewe BepuuumpaHa Ha
TepeH B nepuoja asrycr-centem-
Bpn 2014 r. Tpetata CTbNKa €
n360p 1 ouepTaBaHe Ha rpaHuUUmUTe
Ha 11-Te moAeNHN TePUTOPUMN.

O6uwara nnow, Ha n3bpaHute
11 MoesHn TepuTopun e
17405.35 da, kato oTAenHuTe
Teputopun Bapupat ot 311.14 da
0o 5100.33 da. O6uiata nsiowy, Ha
KIOYOBUTE  MecToobuTaHna  3a
ona3saHe e 10800.42 da. Mogen-
HATE nowy BKIKYBAT 06Wo 15
nacuHN paioHa, kaTo BbB BCSKa
eflHa MojesiHa TeputTopus nacu-
wartacaoTt 1l go 3.

MT ca cnegHute: lMapamxu-
ka, [Mapagkuwkn yvan, LWonos
erpek, bonosaHs, 'OpHM NoONEeHU-

- Species-rich Nardus
grasslands, on siliceous substrates
in mountain areas(6230);

- Semi-natural dry grasslands
and scrubland facies on
calcareous substrate (6210);

The choice of model
territories was made in some
successive steps and it was based
on primary information from the
assignment of the public
procurement "Selection of Natura
consultant” on the project "Central
Balkan — Park for everyone" (DIR
5113325-12-109). The first step
was to make GIS analysis of the
available information on the above
criteria. Its aim was to identify the
territories of the Central Balkan
National Park, which covered the
choice criteria at the most. After
that the information was verified on
a terrain in the period August-
September 2014. The third step
was the choice and contour of the
borders of the 11 model territories.

The total area of the chosen
11 model territories was 17405.35
da, as the separate territories
varied from 311.14 da to 5100.33
da. The total area of the key
habitats for preservation was
10800.42 da. Model territories
included totally 15 grazing areas,
as the pastures were from 1 to 3 in
each of the model territories.

MT were the following:
Paradzhika, Paradzhishki chal,
Shopov egrek, Bolovanya, Gorni
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uun, MouH gon, CuBpuATa, anko-
BO, [JaHoBcka nongHa, CuHaHuua
n Apancka maHgpa (dwr. 1).
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1. bonysans / Boluvanya
2. novH gon / Poin dol
3. CuspusTa / Sivriyata

4 paHoscka nonsiHa / Danovska polyana
5 Aparncka maHgapa / Arapska mandra

6. wonos erpek / Shopov egrek
7. CvHanuua / Sinanitsa
8. Mapampkuka / Paradzhika

9. Mapampxuwuku yan / Paradzhishki chal

10 Aankoso / Dapkovo

11 FopHu nonenvuu / Gorni polenitsi

MogenHa TepuTopust / Model territory

polenitsi, Poin dol, Sivriyata,
Dapkovo, Danovska polyana,
Sinanitsa and Arapska mandra
(Fig.1).

it

e Ol\ﬁ‘w
11 ’ .-—-'"'_\"l g Vol S
T j

B

N

MY Kanogep

““h. :. 3(‘)\_‘;‘“‘]\ )\}\v’

-Mouznaen PR

Tpasimun na HN "Usrrpanen Bamas™

Tpséeia napKog y-8cTeE
Mhrwus
Murea

¥pbasianpasin TEpATOM

panuum Ha HIMN LieHTpanen Bankan / Borders of Central Balkan National Park

paHuua napkos yyacTbk / Border of park section
MbTrwa / Roads
MbTekn / Paths
Yp6aHusupanu teputopum / Urbanized territories

B rpaHnumnTE Ha BCAKa €eaHa
MT ca nsbpaHu TpaHCEKTK, pasno-
NNOXEHN B TMPOCTPaAHCTBOTO Taka,
ye ga ca noaxogdawm 3a cboupaHe
Ha AaHHW 3a pPa3/iInvyHn 61onorny-
HU Tpynn n a gaBat Bb3MOXHOCT
3a CbBMECTHOTO aHa/In3npaHe Ha
JaHHUTe N WHTepnpeTnpaHe Ha
pes3ynrtatuTe. TpaHCGKTl/ITe ce (*)O-
Kycupat B eAdHa TO4YKa u 0OUKHO-
BEHO crsieaBaT OCHOBHUTE Treor-
padoCcKm NOCOKKU, HO CbLLO Taka ca
c1>06pa3eHV| C KOHKpPETHUTE YCNOo-
BUA Ha TepeHa 1 pa3nosioxXeHNeTo
Ha KowapwuTe. Mo ocute Ha BCeKu

Within the borders of each
MT were chosen transects, which
were situated in the space in such
a way to be suitable for collection
of data for the various biological
groups and to give opportunity for
common analysis of data and
interpretation of results. Transects
were focused in one point and
usually followed the main cardinal
direction, but they also complied
with the specific conditions of the
terrain and the location of the
pens. Along the axes of each
transect were made 3
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TpaHCeKT ca HanpaseHu no 3 gou-
TOLEHOTUYHN OMNMcCaHus, CbOTBET-
HO Ha 100 m, 300 m mn 500 m.
HanpaBeHo e 1 efHO IUTOLEHO-
TUYHO onucaHwe (HyneBO onuca-
HMEe) B LleHTbpa Ha BCAka npobHa
naowy, paBHOMEPHO OTAasIevyeHo
OT Haya/IoT0O Ha BCEKM efuH
TPaHCEKT.

PE3YNTATUN NN OBCbXXOAHE

B pesyntatr Ha npoBegeHuTe
npoyysaHma ca yctaHoBeHn 318
Buga  BucwM  pacteHua. Ot
arpoHoMmnyecka rnegHa ToOuka,
BNOOBETEe B CbCTaBa Ha nacuwiata
B rpaHnumnTe Ha MT ca pasgeneHu
Ha 3 rpynu — XuUTHU, 6060BK U
BUOOBE OT pa3HOTpeBMeTO. ToBa e
TPaAMOLMOHHO BbL3NPUETO pasje-
nsHe, KoeTo e 6Ga3upaHo Ha
dypaxHUTe KadyecTBa 1 ponATa Ha
Te3un rpynu, Kato xpaHutesiHa 6asa
3a CeJICKOCTOMaHCKUTE >KMBOTHW.
Mpn aHanu3a Ha YyCTaHOBEHUA
dhnoprcTnyeH cbCcTaB Ha nacuia-
Ta ce nonyyasaT cnegHuTe pesyn-
Tatu:

- BoboBM pacTteHua — npepg-
cTaBeHu ca c 16 Buga ot 7 poga —
Trifolium (12 Buga), Anthylis (2
Buga), a Medicago, Lotus, Vicia u
Coronilla ca npegctaBeHn ¢ no 1
BUA,

- )KUTHW pacTeHna — BKJ/IHOY-
BaT 46 BMaa, OT KOMTO Hai-6oratu
Ha Buaose ca popgosete Poa (7
Bnga), Carex (6), Festuca (5),
Bromus n Luzula — ¢ no 3 Buaa,
Agrostis, Phleum, Cynosurus u
Koeleria — ¢ no 2, a octaHanute
pogose (Danthonia, Dichantium,

phytocenotic descriptions,
relatively at 100 m, 300 m and 500
m. One phytocenotic description
was also made (zero description)
in the center of each test area,
evenly remote from the beginning
of each transect.

RESULTS AND DISCUSSION
As a result of the studies 318
species of higher plants were
identified. From an agronomic
point of view, species in the
composition of pastures within the
borders of MT were divided in 3
groups — grasses, legumes and
species of motley grasses. It is a
traditional accepted division, which
is based on forage qualities and
the role of these groups, as

nutritional basics for the livestock.

In analyzing the established
floristic composition of pastures the
following results were gathered:

- Legumes — rpresented by
16 species of 7 genera — Trifolium
(12 species), Anthylis (2 species),
and Medicago, Lotus, Vicia and
Coronilla were rpresented by 1
species.

- Grasses — included 46
species, the following genera had
the greatest diversity of species —
Poa (7 species), Carex (6),
Festuca (5), Bromus and Luzula —
with 3 species, Agrostis, Phleum,
Cynosurus and Koeleria — with 2,
and the other genera (Danthonia,
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Lolium, Brachypodium, Holcus,
Anthoxanthum, Vulpia, Juncus,
Chrysopogon, Dactylis, Nardus,
Calamagrostis, Deschampsia u

Sesleria) ca c no 1 suga.

-BnpgoBe oT rpynata Ha
pa3HOTPEBUETO, KOATO BK/HO4YBA
216 Buga. Han-6oratute Ha
Bngose pogose ca: Potentilla (9
Buga), Centaurea (7); Viola,
Veronica, Ranunculus — ¢ no 6;
Achillea, Galium, Stachys wu
Thymus — ¢ no 5; Alchemilla,
Geranium, Hieracium, Rumex u
Verbascum — ¢ no 4 n Campanula,
Cirsium, Euphorbia, Geum,
Hypericum, Leontodon, Plantago,
Potentilla, Sedum un Silene ¢ no 3
Bnga. OcTtaHasiMte poaoBe ca
npepcrtaseHn ¢ no 1 van 2 snga.

TpugeceT n cegem Buga ca
XpacToB/M W AbPBECTHM M He ca
06eKT Ha HacToAWOoTO u3cnen-
BaHe.

Dichantium, Lolium,
Brachypodium, Holcus,
Anthoxanthum, Vulpia, Juncus,
Chrysopogon, Dactylis, Nardus,

Calamagrostis, Deschampsia and
Sesleria) had 1 species.

- Species of the group of
motley grasses, which includes
216 species. The following genera
had the greatest number of
species: Potentilla (9 species),
Centaurea (7); Viola, Veronica,
Ranunculus — with 6; Achillea,
Galium, Stachys and Thymus -
with  5; Alchemilla, Geranium,
Hieracium, Rumex and Verbascum
— with 4 and Campanula, Cirsium,
Euphorbia, Geum, Hypericum,
Leontodon, Plantago, Potentilla,
Sedum and Silene with 3 species.
The other genera were presented
with 1 or 2 species.

Thirty-seven species were

shrub-like and wood-like, and they
were not a subject of the present
study.

100%
80%
60%
40%

20%

0% A

PazHOTPEBM
B HKUTHA

H bobosu

®dur. 2. boTaHM4YeH cbCTaB Ha MOAESTHUTE TEPUTOPUN
Fig. 2. Botanical composition of model territories
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Mpn noBeYyeTo MNpPOyYBaAHM
Teputopun npeobnagasauwm ca
XUTHUTE WM pa3HOTPEBHUTE

BMgoBe, a 6060BUTE Cca MHOro
MaUTbK npoueHT. [lo mogesnHu
TepuTopun CbCTOSAHNETO e
cnepgHoto (Pwur. 2):

1. Mapagxuka — B Tasn
MT npeob6nagasar BuAgoBeTe OT
rpynarta Ha pasHoTpesuneTo ¢ 49%.
Ot 1ax BugoseTte Achillea nobilis,
Carlina acanthifolia, Eryngium
campestre, Euphorbia cyparissias,

Hieracium  pilosella, Plantago
lanceolata, Potentilla argentea,
Prunella wvulgaris wun  Thymus

longicaulis ca ¢ Hali-BMCOKO npwu-
cbCTBUE. [loBeyeTo OT TAX 6Guxa
JOoMNpuHecnn 3a no-gobpute BKy-
COBW KayecTBa Ha Mpou3BexnaHu-
Te OT nacswuTe XXUBOTHU NPOAYK-
TV, O0CO06eHO 3a apomara Ha
M/ISKOTO. XKUTHUTE TpeBu 3aemar
36%, KaTo C Hail-rosamMo obunune n
nokputne ca Agrostis capillaris,
Festuca valesiaca, Lolium perenne
n Cynosurus echinatus. ToBa ca
BMAOBE C MHOro A0o6pu xpaHuTtern-
HW KayecTBa M ca npegnoynTaHu
OT XMBOTHUTe npu nawa. MNpoueH-
TbT Ha 6060BUTE pacTeHus e
3HauuteneH — 15%, OT KOuTO
Trifolium repens e ¢ Hali-
3HaAUNTENIHO MOKpUTUE, BapupaLlo
oT 8 o 20 %.

2. Mapagpxuwkn yan —
MpeobnaBawa e rpynara Ha XuT-
HUTe BMAoBe Cc 67%. [OMUHAHTN
ca Agrostis capillaris, Festuca
rubra n Nardus stricta. Bugosete

In most studied territories
grasses or motley grass species
were predominant, and legumes
were a very small percentage. In
model territories, the situation was
the following (Fig. 2):

1. Paradzhika — In this
MT species from the group of
motley grasses were predominant
with 49%. Of them the following
species Achillea nobilis, Carlina
acanthifolia, Eryngium campestre,
Euphorbia cyparissias, Hieracium
pilosella, Plantago lanceolata,
Potentilla  argentea, Prunella
vulgaris and Thymus longicaulis
had the highest presence. Most of
them would contribute for the
better taste qualities of the
products, which are made from the
grazing animals, especially for the
aroma of milk. Grasses occupied
36%, as the greatest abundance
and coverage had Agrostis
capillaris, Festuca valesiaca,
Lolium perenne and Cynosurus
echinatus. These are species with
very good nutritional values and
are preferred by animals for
grazing. The percentage of
legumes was significant — 15%,
Trifolium repens had the most

significant coverage of them,
varied from 8 to 20%.

2. Paradzhishki chal —
The grasses species were

predominant with 67%. Dominants
were Agrostis capillaris, Festuca
rubra and Nardus stricta. Species
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OT Trpynata Ha pasHOTPEBMETO
nMmat nokputue cpegHo 31% ot
BUAOBUA CbCTaB TpPeBHUTE (PUTO-
LueHo3n. BupooBeTe C MO-BUCOKO
obunmne n nokputme ca Hieracium
pilosella u Rumex acetosella,
KOUTO ca OGnaronpusTcTBaHn OT
NacuLHUA pPexnMm Ha Mon3BaHe.
BoboBuTe pacTeHuss uMmar HUCKO
nokputue, Kato  eAVHCTBEHO
Trifolium repens e ¢ nokputne Ao
2%. 3a ocTaHa/MTe BuaoBe OT
Tasu rpyna nokputueTo e nog 1%.

3. LonoB erpek — B
CbCTaBa Ha TPEBHUTE CbOOLLECT-
Ba B Ta3um MT npeobnagasar
BUAoOBeTe OT rpynara Ha pasHo-
TpeBMeTO, Kato BWAOBETEe C [o-
BMCOKO 06W/IME U nokpuTMe ca

Hieracium pilosella, Scabiosa
columbaria, Euphorbia
cyparissias, Acinos alpinus,

Rumex acetosella, Galium verum
n op. ToBa ca BUAOBE, KOUTO UMaT
HUCKa hypaxkHa CTOMHOCT U He ca
npeanoynTaHn OT XMBOTHM 3a
nawysaHe. pynara Ha XWUTHUTE
BMAoBe e npeacrtaBeHa c 34%,
Kato JAoMmuHMpawy ca Festuca
valesiaca (15-35%) wn Agrostis

canina (8-15%). Te3n BuAgoBe
MMmaTr  OCHOBHaTa  XpaHuTeslHa
6aza 3@  CcesicKOoCTOMaHckuTe

XMBOTHU. BoboBuTe pacTeHus ca
cnabo npepctaBeHn (4%), kato
npeobnagasaliy ca BuAoBeTe OT
pog Trifolium.

4. BonosaHa — [lpeob-
najasatla e rpynara Ha XuTtHuTe
BnagoBse ¢ 76%. JomMmunHupall, Bua e
Nardus stricta (15-65%), a no-
cnabo 3actbneHn ca Festuca

of the group of motley grasses had
coverage averagely 31% of the
species composition of the grass
phytocenosis. Species of higher
abundance and coverage were
Hieracium pilosella and Rumex
acetosella, which were favourable
from grazing regime of use.
Legumes had low coverage, as
only  Trifolium  repens had
coverage up to 2%. For the rest of
the species of this group the
coverage was under 1%.
3. Shopov egrek — In
composition of  grass
this MT were

the
communities in
predominant species from the
group of motley grasses, as
species with higher abundance
and coverage were Hieracium
pilosella, Scabiosa columbaria,
Euphorbia cyparissias, Acinos
alpinus, Rumex acetosella, Galium
verum etc. These are species,
which had low forage value and
were not preferred by grazing
animals. The group of grasses
were presented with 34%, as
predominant were Festuca
valesiaca (15-35%) wn Agrostis
canina (8-15%). These species
have the basic nutritional basics
for the livestock. Legumes were

presented slightly (4%), as
predominant were species of
genera Trifolium.

4. Bolovanya - The

group of grasses was predominant
with 76%. Predominant species
was Nardus stricta (15-65%), and
Festuca nigrescens,  Agrostis
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nigrescens, Agrostis capillaris un
Lerchenfeldia flexuosa. Cnepasa-
wara no npeacraBUTENIHOCT €
rpynara Ha pasHOTPeBMETO, KaTo
BMAOBETE C MO-BUCOKO 0obunne u
nokputmne ca Thymus longicaulis n
Verbascum longifolium. Bo6osute
pacTeHnss MMaTt HUCKO MNOKpuUTue
(okono 2%), kaTo ca npencTeBeHne
oT Trifolium repens u Genista
tinctoria.

5. [OpHM noneHvuyn —
BbB BMAOBMA CbCTaB Ha nacuiie-
TO npeobnagasar XUTHUTE BUAO-
Be C¢ 54%. Bnposete, KOUTO UmaTt
3HaAYNUTEsIHO MOKPUTME U CbLUECT-
BEHa ponsd, kaTo (pypaxHa 6asa
ca Agrostis capillaris, Festuca
valesiaca, Festuca rubra n Nardus
stricta. BugoBeTe OT pasHoTpe-
Bneto mmat nokputue 30%, kaTto
Tesn C MNOo-BMCOKO obuive u
nokputne ca Carduus kerneri s.
austro-orientalis, Hieracium
pilosella, Alchemilla sp., Cirsium
vulgare n Verbascum longifolium.
B Tasm MT yyactueTto Ha 6060-
BUTe pacTeHus e 16%. Trifolium
repens e cy640MMHaHT, 0CO6EHO
B TpeBHWUTE CbOOLecTBa, MOAsIO-
YXEHW Ha No-NHTEH3MBHA nawla.

6. MovH pon — XXuTHu-
Te BMOOBE ca AOMUHMpALLM, KaTo
nokpuTneTo um e 64%. BugoseTe,
KOUTO ca [OMMHaHTK ca Agrostis
capillaris, Festuca rubra, Festuca
nigrescens, Lerchenfeldia flexuosa
n Nardus stricta. lbpBUTe TpU
BMAA UMaT MHOro Jo6pu goypaxHu
N XPaHUTEJTHU XapakTepuUCTUKM,
[OoKaTo KbpTbAbT € no-rpyba
TpeBa W He e npegnoyntaH oOT

capillaris and Lerchenfeldia
flexuosa were less presented. The
group of motley grasses was the
next according to representatives,

as the species with higher
abundance and coverage were
Thymus longicaulis and

Verbascum longifolium. Legumes
had low coverage (about 2%), as
they were represented by Trifolium
repens and Genista tinctoria.

5. Gorni  polenitsi -
Grasses were predominant in the
species composition of the
pasture.  Species that had
significant coverage and essential

role, as forage basics were
Agrostis capillaris, Festuca
valesiaca, Festuca rubra and

Nardus stricta. Species of motley
grasses had coverage of 30%, as
these of higher abundance were
Carduus  kerneri s.  austro-
orientalis, Hieracium pilosella,
Alchemilla sp., Cirsium vulgare
and Verbascum longifolium. The
participation of legumes in this MT
was 16%. Trifolium repens was
subdominant, especially in grass
communities subjected to more
intensive grazing.

6. Poin dol — Grasses
were dominant, as their coverage
was 64%. The dominant species
were Agrostis capillaris, Festuca
rubra, Festuca nigrescens,
Lerchenfeldia flexuosa and Nardus
stricta. The first three species had
very good forage and nutritional
characteristics, while Nardus is
more coarse grass and is not
preferred by livestock. Species of
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CeJICKOCTOMaHCcK1Te XNBOTHW.
BugoBete OT pasHOTpeBMETO ca
cnefjpawarta no npeacrasuten-
HOCT rpyna, Kato C Mno-3Ha4yuTesiHO
nokpuTme ca, Verbascum
longifolium, Hieracium pilosella n
apyrm HWUCKOCTOMNHOCTHM oT
arpoHoMu4yecka rnefHa Touka
Bugose. boboBuTe pacTeHus ca
cnabo npencraBeHn camo C eauH

Bug — Trifolium repens, uueto
nokpuTue e okosio 3 %.
7. CuBpuata — [lNpeob-

najasauia e rpynara Ha BugoBseTe
OT pasHoTpeBneTo (Hag 50%),
kato Potentilla cinerea, Hieracium
pilosella, Carex caryophyllea,
Plantago lanceolata n owe mMHoro
Ha 6poi1, HO C Masiko obunne n no-
KpuTue Buaose. [enbT Ha XUTHU-
Te Bupose e 31%, KkaTto AOMWHU-
pawuTe Bngose ca Festuca rubra,
Sesleria latifolia 1 Bromus mollis.
BoboBute pacteHus ca [obpe
npencrtaseHn (14%), koeTto ce
Ob/DKW  T1aBHO  Ha  TUMWYHO
nacuuwHus sug Trifolium repens.

8. JankoBo — B Tasu
MT yyacTneTo Ha XUTHUTE BUAOBE
e Han-sucoko (68%). C Hait-
ronsaMo obunve n MNoKpuTue ca
BugoseTe Agrostis canina, Nardus
stricta, Festuca nigrescens,
Festuca rubra wun Lerchenfeldia
flexuosa. Yuactneto Ha 6060BUTE
pacTeHns e HUCKO U e oKoslo 2%.
OT rpynata Ha pasHOTPEBUETO
BMAOBETE, KOUTO MMaTr HaW-
CbLLUECTBEHO yyacTue B TPeBHUTE
cbobulecTBa ca, Alchemilla
monticola, Thymus longicaulis un
Chamaespartium sagittale.

motley grasses were the next
group according to
representatives, such as
Verbascum longifolium, Hieracium
pilosella were with more significant
coverage and other species with
low values from agronomic point of
view.

Legumes were slightly presented
only with one species — Trifolium

repens, whose coverage was
about 3%.
7. Sivriyata —The group

of motley grasses was
predominant (above 50%), such
as Potentilla cinerea, Hieracium
pilosella, Carex caryophyllea,
Plantago lanceolata and many
more species, but with small
abundance and coverage. The
share of grasses was 31%, as
dominant species were Festuca
rubra, Sesleria latifolia and
Bromus mollis. Legumes were well
presented (14%), due mainly to

the typical grazing species of
Trifolium repens.
8. Dapkovo - The

participation of grass species in
this MT was the highest (68%).
The species of Agrostis canina,
Nardus stricta, Festuca
nigrescens, Festuca rubra and
Lerchenfeldia flexuosa had the
greatest abundance and coverage.
The participation of legumes was
low and about 2%. From the group
of motley grasses, the species
with the most significant
participation in grass communities
were Alchemilla monticola,
Thymus longicaulis and
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9. [aHoBcka nonsHa —
BugoBete OT rpynara Ha pasHo-
TpeBneTo nmat BoJelia posis BbB
BMAOBMA N CbCTaB, kKato npeobna-
fasat 55%. JomuHupalin Buaose
ca Carex caryophyllea, Euphorbia
cyparissias, Plantago lanceolata,
Hypericum maculatum, Achillea
collina, Hieracium pilosella v ap.
XXuTHuTe pacteHus ca cnegpaia-
Ta No NpeacTtaBUTENIHOCT rpyna ¢
37%. Tpun Buga — Festuca
nigrescens, Agrostis capillaris wn
Koeleria nitidula ca gomunHapauiu
Bngose. C Hain-cnaba npeacrasu-
Te/IHOCT ca 6060BUTE pacTeHus
(8%). YctaHoBeHM ca 3 Buga oOT
pog Trifolium — T. repens, T.
alpestre n T.dubium.

10. CuHaHuya — BbB BU-
[0BMA CbCTaB Npeobsiagat XUTHU-
Te pacteHuna (Agrostis capillaris,
Festuca nigrescens un Nardus
stricta) ¢ 50%. CneaBa rpynara Ha
BMAOBETE OT pasHOTPEBMETO C
44%. BwupgoBeTe C MNO-BUCOKO
obunue u nokputne ca Thymus
longicaulis, Hieracium pilosella,
Verbascum longifolium, Alchemilla
sp. bob6oBute pacteHua ca
npepcraeseHn 6 %, kato ToBa
nokputne npeobsiajasawo ce
dopmumpa ot Trifolium repens.

11. Apancka maHgpa — C
NoOYTU efHakKo yyacTue ca rpynure
Ha XUTHUTe (47%) n BUOoOBETE OT
pasHoTpeBuneTo (42%). Onpepnens-
WM BMAOBE 3a D KUTHUTE ca
Festuca valesiaca wn Agrostis
canina, a 3a pa3HOTpPeBMETO —
Thymus longicaulis, Carex
caryophyllea, Scleranthus

Chamaespartium sagittale.

9. Danovska polyana —
The species of motley grasses had
the leading role in the species
composition, as they dominated
with 55%. Dominant species were
Carex caryophyllea, Euphorbia
cyparissias, Plantago lanceolata,
Hypericum maculatum, Achillea
collina, Hieracium pilosella etc.
Grasses  were next  group
according to representatives with
37%. Three species were
dominant — Festuca nigrescens,
Agrostis capillaris and Koeleria
nitidula. Legumes were most
slightly represented (8%). Three
species of genus Trifolium were
found — T. repens, T. alpestre and
T.dubium.

10. Sinanitsa — Grasses
dominated in species composition
(Agrostis capillaris, Festuca
nigrescens and Nardus stricta)
with 50%. The next was the group
of motley grasses with 44%. The
species with greater abundance
and coverage were Thymus
longicaulis, Hieracium pilosella,
Verbascum longifolium, Alchemilla
sp. Legumes presented with 6%,
as that coverage predominantly
was formed by Trifolium repens.

11. Arapska mandra -
There was almost equal
participation of grasses (47%) and
motley grasses (42%). The main
species of grasses were Festuca
valesiaca and Agrostis canina, and
for motley grasses — Thymus
longicaulis, Carex caryophyllea,
Scleranthus perennis and Achillea
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perennis n Achillea collina. bo6o-
BUTE pacTeHus ca npeacTtaBeHn C
11% «kato TOBa MOKpUTHE €
dopmmpaHo npeobnagasawo oOT
Trifolium repens n T. pratense.

n3BOAN

®/I0pMCTUYHOTO pasHoobpa-
3ne B HI1 ,LleHTpaneH bankaH" e
N3KIYMTESTHO Gorato. YctaHoBe-
HN ca 318 BuAa OT TPEBHUA eTax,
OT HUCKMA W BWUCOKUA XPacTOBU
eTaXn U OT HUCKMA [AbpBeceH
eTax.

B wu3cnegBaHuTe MoAaenHu
Teputopun (MT) 6060BUTE pacTe-
HMS ca 19 oT 7 cemelcTBa, kato
npeo6bnagasawo ca OT pog
Trifolium. B TpeBocToA Te 3aemar
2 % B MT ,[Mapagxukn vyan“ n
,DOJIOBAHA", KaTto pgocTturat Ao
16% B MT ,["opH¥ noneHnym®

B TpeBHaTa NMoKpMBKa
XNTHUTE BNAoBe 3aemat o1 31% B
MT ,CuBpuata“ go 68% B MT
~dankoso®. lNpeacraBeHn ca oT 46
BMAA, Kato Halli MHOrouYucrieH e
popa Poa cbe 7 BUAa.

BupgoseTte OT pa3HOTPEBUETO
ca 216 , npeAcTaBUTENM HA ronam
6poii pogose. Te 3aemart oT 22 A0
62% OT 06WOTO NPOEKTUBHO
nokputue B MT.

collina. Legumes presented with
11% as this coverage was formed
predominantly by Trifolium repens
and T. pratense.

CONCLUSIONS

The floristic diversity of
Central Balkan National Park is
extremely rich. 318 species were
found in the grass level, of low and
high bushes level, and from the
low wood level.

In the studied model
territories (MT), legumes were 19
from 7 families, as predominant
was genera Trifolium. They took
2% in the grassland in MT
"Paradzhishki chal” and
"Bolovanya", as they reached up to
16% in MT "Gorni polenitsi".

In the grass coverage,
grasses species took from 31% in
MT "Sivriyata" up to 68% in MT
"Dapkovo". They were represented
by 46 species, as the most
numerous was genus Poa with 7
species.

Species of motley grasses
were 216, representatives of a big
number of genera. They took from
22% to 62% from the total
projective cover in MT.

NNTEPATYPA /| REFERENCES

1. AnoctosioBa /. & T. MewnHeB. 2002. KapTa Ha pacTUTENIHOCTTa Ha
BMCOKOMN/IaHNHCKaTa 6e3necHa 30Ha B MNMpupoaeH napk “Butowa”. — B: TemHuckosa, M.
(peq.). Tpypose Ha Llectata HauuoHasiHa koHdepeHUmst no 6oTaHuka, Cocdhma 18-20
toHn 2001, YHuBepcuTeTcko MsgatenctBo “CB. KnumeHT Oxpuackn”, Codoms, cTp.

241-253.

970



2. Petrova A. 2006. Atlas of Bulgarian endemic plants. Gea-Libris
Publishing House, Sofia.

3. Petrova A., V. Vladimirov. 2010. Balkan endemics in the Bulgarian
flora. Phytologia Balcanica, 16: 293—-311.
4. Peeters A. et al. 2014. Grassland term definitions and classifications

adapted to the diversity of European grassland-based systems. In EGF at 50: The
Future of European Grasslands. Ed. A.Hopkins at al., Grassland Science in Europe,
Vol. 19, 743-750.

971



Journal of Mountain Agriculture on the Balkans, vol. 18, 6, 2015, (972-982)
Research Institute of Mountain Stockbreeding and Agriculture, Troyan

MPOAYKTUBHOCT HA B'b/ITAPCKU MACULLHN EKOTUMNOBE
MHOrorogmwH s0Os0BU TPEBU

FanuHa HaligeHoea'', Bunuana Bacunesa?, Jumutbp Mutes®

! onuTHa cTaHuma no coaTa, 5200 MNasnvkeHu, bbnrapua
2 MHCTUTYT no doypaxHuTe kynTypu, 5800 MNMneseH, Bvnrapus
3 VIHCTUTYT NO NAaHWHCKO XUBOTHOBBLACTBO U 3emefenune, 5600 TposH, bbarapus

*E-mail: gmvg@abv.bg

PRODUCTIVITY OF BULGARIAN GRAZING ECOTYPES
OF PERENNIAL LEGUMES

Galina Naydenova'*, Viliana Vasileva?, Dimitar Mitev®

1Experimental Station on Soybean, 5200 Pavlikeni, Bulgaria
%Institute of Forage Crops, 5800 Pleven, Bulgaria
®Research Institute of Mountain Stockbreeding and Agriculture, 5600 Troyan, Bulgaria

PE3OME

C uen 3anasBaHe W pasBuTUE Ha
noTeHumana Ha ObArapcky nacuwHu
ekoTunose 6060BM TPEBU KATO FEHETUYHU
M3TOYHMLM 3a CesieKuna B MaculHO Ha-
npasneHue, npes nepuoga 2013-2015r. B
NoJsiCKO M3nuTBaHe, nposegeHo B OCC-
MaBnvkeHW e nNpoyyeHa BapunabuiHoCcTTa
Mo ce30HHa NPOAYKTMBHOCT B MaculiHa
3psANocT Ha 6barapcky nonynauum 6060-
BV TPeBUW, NPOU3XOXJALLN OT NOJTyecTecT-
BEHU unun cATM nacuwa. W3cnepsaHeTo
Bknwousa 10 nonynauun OT BUAOBETE
3Be3gaH (Lotus corniculatus L.) — 5
nonynauun; yepseHa getenuHa (Trifolium
pratense L.) — 3 ¥ CcuHbOXMGpUAHa
nouepHa (Medicago sativa L.) — 2. 3a
BbTPEBUAOBO CPaBHEHME B NPOY4YBAHETO
ca BK/IOYEHW Kato cTaHdapTV 1 AsaTa
6barapcky copTa 3BesfaH , Tbprosutle 1”
N 4yepBeHa peTtenuHa ,Codwms 52”. U B
TpuTe Beretaumm nNpoy4ysaHuTe BUOOBE U
nonysiauuMm OT TAX He ce passmyasart
[OCTOBEPHO MO  MPOAYKTUBHOCT  MpU
NnposieTHO OTpacTBaHe. YCTaHOBEHM ca
3HauYMMKM passimkn no p[obus Ha cyxa

SUMMARY

In order to preserve and develop
the potential of Bulgarian grazing
ecotypes of legumes as genetic resources
for selection in grazing direction, the
variability in seasonal productivity in
grazing ripeness of Bulgarian legume
populations, originated by semi-natural or
sown pastures was studied in the period
2013-2015 in a field experiment
conducted in ESS-Pavlikeni. Study
included 10 populations of the following
species: bird's-foot-trefoll (Lotus
corniculatus L.) — 5 populations; red
clover (Trifolium pratense L) — 3 and
alfalfa (Medicago sativa L.) — 2.

Two Bulgarian cultivars, such as bird’s-
foot-trefoil 'Turgovishte 1' and red clover
'Sofia 52', were also included as
standards for the intraspecies comparison
in the study. The species and populations
in the three vegetations did not differ
reliably according to productivity in spring
growing. Significant differences were
found in dry vegetative matter yield in
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BereTaTMBHa Maca B MacuiyHa 3pssiocT,
KakTo Ha BWAOBO, Taka W Ha nonyna-
LUMOHHO HUBO 3a YyCNoBUSTa Ha BTOPW W”
TPETM NOApPacT, KakTto M Mpu  KbCHO-
NATHOTO nogpacteaHe (4eTBBPTU
nogpacT) B TpeTa Beretauus. Hai-Bucok
[o6GMB Ha cyxa wMaca npu  JiITHO
nogpactBaHe e OTYETEH 3a naculHWTe
nonynauun niouepHa, Kato pasnuvkute B
TAXHa nNon3a ca Haii-ronemum B TpeTa
BereTauus npu ycrioBMs Ha CUIHO NSITHO
3acywaBaHe. OT6paHM ca nonynayuu
3Be3aH M YepBeHa AeTeNHa C BUCOKa
NATHA W roAuHa MPOAYKTVBHOCT npu
pekonTupaHe B MNaculiHa 3psa0CT, KakTo
1 ¢ gobpa ycToON4MBOCT M NPEXUBAEMOCT
[0 Kpasi Ha TpeTa Beretauus.

KntouoBun AYMU: noLepHa,
yepeeHa pAeTesinHa, 3Be3faH, Ce30HHa
NPOAYKTUBHOCT, Cenekuna

YBO/,

Cenekupata 3a nacuilliHa

NPUroAHOCT € OCHOBHO Hanpas/e-
HMe B nogobputenHata pabota C
MHoOroroguwHuTe 6060BM oypax-
HM TpeBn 3Be3gaH (Chourkova,
2009, 2012, 2013; Scheffer-Basso
et al., 2011), yepBeHa feTenvHa
(Ford and Barrett, 2011) wu
nwouepHa (Sewell et al.,, 2011).
Kato reHeTuyHn wu3TouHMUM 3a
cenekumMss Ha naculHM CcopToBe
npv Te3n KynTypun 4ecto ce n3nos-
3Bar eKoTMnoBe, KoMTo ca hopmMu-
paHy OT nonynauum ¢ ectecTBeHa

cneumdmyHa  agantaums  KbM
pavoH Ha oTrnexaaHe n nacuuieH
pexum Ha u3nonssaHe. Ypes

0TOOp N XMbpugMsaumaTa Ha eko-
TMNOBE ca Cb3jafeHn peguua
yTBbpAeHn B EBpona copToBe
yepBeHa [eTesivHa, npuTexasalim
XapaKTePUCTUKN BaXKHU 3a MaculL-
HOTO M3Mon3BaHe Ha BuAa — paHo-

grazing ripeness stage, both on species
and population level, for the conditions of
second and third cut, as well as in the late
summer cut (fourth cut) in third
vegetation. The highest dry matter yield in
summer regrowing was recorded for the
grazing populations of alfalfa, as the
differences in their favour were the
greatest in the third vegetation under
conditions of intensive summer drought.
Populations of bird's-foot-trefoil and red
clover were chosen with high summer and
annual productivity with harvesting in
grazing ripeness stage, as well as with
good resistance and survival till the end of
third vegetation.

red clover,
productivity,

Key words: alfalfa,
bird's-foot-trefoil, seasonal
selection

INTRODUCTION

The selection for suitability of
grazing is a main tendency in the
improvement work with perennial
legume forage grasses, such as
bird’s-foot-trefoil (Chourkova,
2009, 2012, 2013; Scheffer-Basso
et al., 2011), red clover (Ford and
Barrett, 2011) and alfalfa (Sewell
et al., 2011). As genetic resources
for selection of grazing cultivars in
these cultures are often used
ecotypes, which are formed from
populations with natural specific
adaptation to the growing region
and grazing regime of use.

By means of selection and
hybridization of ecotypes were
created a number of approved red
clover cultivars in Europe, having
important characteristics for the
grazing usage of the species —
early ripeness, permanence, even
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3pesiocT, AbrOTPanHOCT, paBHO-
MEPHO Ce30HHa NPOAYKTUBHOCT,
no-Ao6pa  KOHKYPEHTHOCT  Mpu
oTrnexgaHe B NacCULLHW CMECKU
(Boller et al., 2012). 3a BngoBseTe
yepBeHa pgeTenvHa W JlOUEepHa,
KOUTO Cca C HUCKa ecTecTBeHa
nacvHa ycTon4MBOCT, MacULLHO-
TO M3MNosi3BaHe ce sABABa CTPecoB
(hakTop, KONTO KOHCONMAMpa na-
CUWHKN eKoTunoBe. TaknBa eKoTu-
noBe mMoraT fa npousxoxgat u oT
COpTOBE C LUMPOK apeasl Ha
pasnpocTpaHeHue. Bouton and
Gates (2003), kakto n Moutray
(2000) onuceatr npoueaypn 3a
cenekuMs Ha nacuwHW copToBeTe
NouepHa ypes3 nogsaraHe Ha no-
nynayum ot aganTtupaHu copToBe
Ha npogb/ykuTenHa nawa. fobpa-
Ta ekosiorMyHarta agantauus Ha
nacuLHUTE eKoTMNoBe BK/IHOYBA U
agantauus KbMm CbMbTCTBaLUTE
TPEeBHM BUAOBE B NaculHuTe Tpe-
BHM cbobuwectBa. Tbil  Karto
nacuH1TEe TMNoBe ce passuBaTt B
€CTECTBEHM pacTUTe/HN CbOb-
Lecrtsa, TO reHOTUNA UM € pesy-
TaT U Ha BUAOBa KOEBOJHOLMS.
Mof6opbT Ha  KOMMOHEHTW  OT
CbBMECTHO CblLUeCcTByBaLLM Mnomny-
naumm qoypaxkHu TpeBu, C BUCOKa
“obwa ekonornyHa KomomHaTuBHa
CMOCOBHOCT” MMa KPUTUYHO 3Haue-
HMe 3a Npu cenekumsita Ha nacull-
HW COpPTOBE M CHLOTBETHO Ha Npo-
OYKTUBHU NaCULLHN CMECKMU, B KOU-
TO ce nogbpXa AUHaMW4YHa cTa-
6unHocT Ha TpesocTos (Hill, 1990).
TakuBa pesyntaTn npu cenekuus
Ha nacuvuHa nuepHa npeacTassar
Berdahl et al. (1986). Cnopepg, 19X

seasonal productivity, better
competitiveness in growing of
grazing mixtures (Boller et al.,
2012). For the species, such as
red clover and alfalfa, which have
low natural grazing sustainability,
grazing use is a stress factor,
which consolidates grazing
ecotypes.

Such ecotypes could originate also
by cultivars with a wide area of
spread. Bouton and Gates (2003),
as well as Moutray (2000) describe
procedures for selection of grazing
cultivars of alfalfa by subjecting
populations of adapted cultivars to
continuous grazing.

Good ecological adaptation of
grazing ecotypes includes also an
adaptation to accompanying grass
species in the grazing grass
communities. Since grazing types
develop in natural plant
communities, then their genotype
IS a result also of coevolution of
species.

The choice of components of
coexisting populations of forage
grasses, having high "common
ecological combinative ability", is
crucial for selection of grazing
cultivars and respectively for
productive grazing mixtures, which
maintain dynamic stability of
grassland (Hill, 1990).Such results
in selection of grazing alfalfa
presented Berdahl et al. (1986).

According to them the highest
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Hal-BMCOKa CTOMHOCT 3a Cesliek-
UMsTa Ha naculiHKM copToBe mMmar
nonynauunte ¢ ectecTBeHa ajan-
Tauusa KakTo KbM nawia, Taka v Kbm
BMA W TEHOTUN Ha XUTHUTE KOMMO-
HEHTU B CMecKaTa.

C uen 3anassaHe N pasBuTne
Ha noteHunana Ha Gbarapcky na-
CULWHKN ekoTunose 6060BM TpeBu
KaTo reHeTUYHN M3TOYHULUM 3a ce-
NeKuuss Ha nacuHU COpTOBE B
HacTosALWOTO wu3cnenBaHe e npo-
yyeHa ecTecTBeHata Bapuabus-
HOCT NO Ce30HHa NPOAYKTUBHOCT B
nacuuiHa 3psnocT Ha Obarapcku
nonysaumm 6060BM TPeBMU, MPOU3-
XOXgawm OT MoslyecTecTBEHN UMn
CATU Nnacvua.

MATEPVANT N METOON

N3cnepsaHeTo Bkousa 10
nonynaunn OT BUOOBETe 3Be3faH
(Lotus corniculatus L) - 5
nonynaunn; 4YepBeHa [AeTenuHa
(Trifolium pratense L.) — 3 1 CUHbO-
xnépugHa nwuepHa (Medicago
sativa L.) — 2. 3a BbTpeBMA0BO
CpaBHeHVe B MNpoyyBaHETO ca
BK/IIOYEHW KaTo CTaH4apTv 1 ABaTa
6bNrapcku coprta 3se3fgaH , Tbpro-
BuWe 1" n uepBeHa pgeTenuHa
,Cohna 527, KonTo ce oTIMyasar c
fobpa  nacuwiHa — NpuUrogHocT
(Vasilev, 2011; HangeHoBa 1
MuTteB, 2015). CemeHaTa 3a Bb3-
npoun3BoACTBa Ha nonynauumite ca
Nnoslyd4eHn OT Hawa 60TaHMYecka
ekcrneanuusa, npoBefdeHa  npes
2012r B HSIKONIKO paiioHa Ha
LleHTtpanHa CesepHa bbnrapus.
OnnTbT e u3BeaeH nepuoga 2013-
2015r. B onutHOTO nosie Ha OCC-

value for selection of grazing
cultivars has the populations with
natural adaptation both to grazing
and to species and genotype of
grass components in the mixture.

In order to preserve and
develop the potential of Bulgarian
grazing ecotypes of legumes as
genetic resources for selection of
grazing cultivars in the present
study is studied the natural
variability in seasonal productivity
in grazing ripeness stage of
Bulgarian legume populations,
originating from semi-natural or
sown pastures.

MATERIAL AND METHODS

The study included 10
populations of the following
species: bird's-foot-trefoil (Lotus
corniculatus L.) — 5 populations;
red clover (Trifolium pratense L.) -3
and alfalfa (Medicago sativa L.) —
2. As standards for intraspecies
comparison in the study are
included two Bulgarian cultivars:
bird’'s-foot-trefoil 'Targovishte 1’
and red clover 'Sofia 52’, which are
distinguished with good grazing
suitability (Vasilev et al., 2011;
Naydenova and Mitev, 2015).
Seeds for  reproduction  of
populations were obtained from
our botanical expedition,
conducted in 2012 in several
regions of the Central Northern
Bulgaria. The experiment was
conducted in the period of 2013-
2015 in the experimental field of
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MasnukeHn (430 24’ N; 250 32’ E;
144m alt.; pH=7.1), no 650KOB
MeTof, B 3 NOBTOPEHUS NpW rosne-
MWUHA Ha pekonTHara napueska
1 m?. CeutbaTa e pbuHa, pasnpbe-
HaTta, C noceBHa Hopma 1000
Kb/IHSIEMOCNOCO6HN  cemeHa/m?.
Mapuenkute ca pekosiTMpaHn B
nacuuHa 3psisiocT Ha 6060BUTE
TpeBu — heHopaza GyToOHM3aUUA.
Ceexara maca e npeternsHa crnef
MOKOCSIBaHe Ha napuenkute, ypes
npo6u OT BCSKO MNOBTOPEHME €
onpenensH OTHOCUTENHUSA AA/ Ha
6o6oBata TpeBa W NNeBenuTe.
OnpefeneHo e CbAbpXaHNeTo Ha
CYX0 BeLLeCcTBO B cBexaTa maca oT
Kyntypata M oOTTaM € OT4yeTeH
HeTHUs [00MB Ha cyxa maca oOT
npoyysBaHuTe ekoTunose 6060BU
TpeBu OT napuesika no nogpactu n
rOONHN.

ArpomeTeoposniornyHnTe  yc-
JIOBMA He ce OTK/IoHABaT OT K/u-
MaTuyHaTa Hopma 3a paioHa, KaTo
CW/IHU JIeTHU 3acyllaBaHus B Mbp-
Ba 1 BTOpa onuTHa roguHa — 2013
n 2014r. ca HabnogaBaHn npes
MeceLl, aBrycTt, a B Tpeta (2015r.) —
npes3 mecey, tonu (Tabnmua 1).

ESS- Pavlikeni (430 24’ N; 250 32’
E; 144m alt.; pH=7.1), using the
block method in 3 replications with
a size of the harvest plot of 1 m?.
Sowing was manual, dispersed,
with a sowing rate of 1000 seeds
with germination ability/m?. Plots
were harvested in grazing ripeness
stage of legume grasses — bud-
formation  phenophase. Fresh
matter was weighed after mowing
of plots, by samples of each
replication was determined the
relative share of legumes and
weeds.

The dry matter content in fresh
matter of the culture was
determined, and hence net dry
matter yield of studied ecotypes of
legumes from a plot in cuts and
years.

Agro-meteorological
conditions did not deviate from the
climate record in the region, as
intensive summer drought in the
first and second experimental
year— 2013 and 2014 were
observed in August, and in the
third (2015) — in July (Table 1).

Tabnuuya 1. MeceuHn BasieXXHM CyMU 3a BeretauuvoHHUS nepuof Ha OnUTHUTE

roauHn

Table 1. Monthly rainfall amounts in vegetation period of experimental years

MoguHa / Year anpusi  Maill  KHW KON aBrycT CEenTeEMBPW OKTOMBPMU
Aprii  May June July August September October
2013 65,9 42,6 112,3 78,4 16,2 13,9 93,8
2014 67,8 93,3 90,6 105,8 11,6 115,2 94,1
2015 39,7 66,0 86,4 204 72,3 46,8 38,0
CpegHo 3a 50 rog. nepuog
Average for 50 year period 48,7 67,1 58,1 58,0 50,8 46,8 37,4
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PE3YJITATU N OBCBbXOAHE
N B TpuTe Beretaymm npoyu-
BaHWTe BWOOBE W nonyniaumm oOT
TAX HE ce pas/imyaBaT Nno Npoayk-
TMBHOCT Mpu MNPOJIETHO OTpacTBa-
He (Tabnuua 2). [JocToBEpPHU pas-
JINKM MO JO6UB Ha cyxa BereTatuB-
Ha mMaca KakTo Ha BMAO0BO, Taka U
Ha nornyaaynuoHHO HMBO ca OTyeTe-
HY 3a YCNoBuMATa Ha BTOPU U TPeTU
noapacT, Kakto U Npu KbCHO-NAT-
HOTO nojgpacTBaHe (YeTBbPTU NoA-
pacT) B TpeTa Beretauus. Habnwo-
[aBaH/Te pasnnumsa ca oT 3Hadve-
H/Me 3a CeNnekuMoHHaTa OLeHka Ha
npoyyYBaHus maTepuasl, Tbil Kato
BMCOKarta /1siTHa NPOAYKTMBHOCT U
paBHOMEPHOTO pasnpefesieHne Ha
roguwHma fobmeB No Ce30HU ca
OCHOBHUW KpuUTepun Ha oT6op npwu
Cb3aBaHeTO Ha nacuHUTEe cop-
ToBe. Hali-BMCOK [o6mB Ha cyxa
mMaca npu NATHO nogpacTBaHe e
oTYeTEeH 3a nonynauyuute wouep-
Ha — courypn 1-3. Monynauna Ne2
OT TO3M BWA Ce OT/InYaBa C Hai-
n3paBHeHa MO nogpacTu MNpoayk-
TUBHOCT.

RESULTS AND DISCUSSION
The species and populations
in the three vegetations did not

differ  reliably according to
productivity in spring growing
(Table 2). Reliable differences
were found in dry vegetative matter
yield, both on species and
population level, under the
conditions of second and third cut,
as well as in the late summer
regrowing (fourth cut) in third
vegetation. The observed

differences are relevant for the
selection assessment of the
studied material, since the high
summer productivity and the even
distribution of annual vyield in
seasons are main criteria for
choice in creation of grazing
cultivars. The highest dry matter
yield in summer regrowing was
recorded for alfalfa populations —
figures 1-3. Population 2 of this
species is distinguished by
productivity with the most identical
cuts.

Tabnuua 2. BapuaHc no Ao6MB Ha cyxa mMaca Mo nogpactv B TPUTE OMUTHU

rognHn (2013-2015r.)

Table 2. Variance in dry matter yield for cuts in three experimental years

(2013-2015)

MbpBa Beretauus
First vegetation

Second vegetation

BTopa Beretayus TpeTa Beretauyuna

Third vegetation

| nogpacT / cut 0,0020™° 0.030"° 0.008"°

Il nogpacT / cut 0.0050* 0.042* 0.0377<%*°

Il nogpacT / cut - 0.033*** 0.0019*

IV nogpact / cut - 0.011"° 0.00063**
PasnMmkute B Non3a Ha The greatest differences in

nacuwHuTe nonynauun nwouepHa | favour of grazing populations of

ca Haun-ronemu B TpeTa Beretauus | alfalfa are found in

the third
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npwn YC/NOBUA Ha CWUHO NATHO 3a-
cywaBaHe. JliouepHata e nocou-
BaHa 1 B ApYyrn nscnensaHnsa kato
MKOHOMWYECKa asTepHatMBa Ha
3Be3gaHa W JdeTenuHuTe  3a
MacuwiHO  13non3saHe WMEHHO
3apagu YCTON4YMBO BUCOKata cwu
npogyktueHoct (Li et al., 2008;
Bouton, 2012).

3Be3gaHbT € Bu4 CbC NO-
cnab pactex B rogMHara Ha ceuT-
6a N oT4YeTeHUTe BUCOKUTE HETHU
[obuBM 3a nonynauum ¢ Homepa
1, 2 v 5 B nbpBa Bererayusa
(Purypa 1) morat ga ce npuemart
Karo nokasaresi 3a BMCOKa KOHKY-
PEHTHa CNOCOBGHOCT Ha NOCOYEHU-
Te reHOTUNOBE, KOATO Ce U3paBHS-
Ba C Ta3n Ha copT Tbprosuule 1. B
CpaBHeHWe C [pyrute MHOroro-
AVLWHN 6060BU TpeBW, 3Be34aHbT
MMa MO-HUCKO CbAbpXaHne Ha
HEeCTPYKTypupaHu Bbrnexmaparu B
KOpeHuTe, a TeMnbT Ha nojpac-
TBaHe 3aBuCW OT BbrnexvaparHus
MeTabo/iM3bM, M CbOTBETHO OT
cuctemara Ha n3nosi3BaHe
(Blumenthal and McGraw, 1999).
C npunoxeHata B HacToAWMA
onuT  Mo-ronAmMa  4yecrtota Ha
KOCeHe — pekosiTMpaHe B nacuviiHa
3psanocT — morart ga 6baar cBbp-
3aHU NO-HUCKUTE NEeTHU Jo6UBK OT
3Be3faHa CcrnpsaMo JilouepHata wu
yepBeHata [JeTesivHa, BbBMPEKU
OT/IMYyHaTa B/1iaroobesneyvyeHocT Ha
NeTHUTe Meceuu U MakCUMasiHOTO
pa3BuTME Ha Ky/iTypara BbB BTOpa
Beretaumsa (durypa 2). lNocoyeHo-
TO GMONOIMYHO OrpaHnYeHne Ham-
cnabo ce nposiBsiBa npu nonyna-
uma Ne 2 u craHgapTHUA copT

vegetation under conditions of
intensive summer drought. Alfalfa
is also mentioned in other studies
as economical alternative of bird’s-
foot-trefoil and clover for grazing
namely due to their highly
sustainable productivity (Li et al.,
2008; Bouton, 2012).

Bird's-foot-trefoil is a species
with slower growth in the year of
sowing and the reported high net
yields for populations 1, 2 and 5 in
the first vegetation (Figure 1) could
be accepted as an indicator for the
high competitiveness of those
genotypes, which aligns with this
of 'Targovishte 1’ cultivar.

In  comparison with the other
perennial legumes, bird's-foot-
trefoil has got lower content of
nonstructural carbohydrates in
roots, and regrowing rate depends
on carbohydrate metabolism, and
respectively on the system of use
(Blumenthal and McGraw, 1999).

The higher frequency of
mowing/harvesting in  grazing
ripeness stage applied in the
present experiment could be
related to the lower summer yields
of bird’s-foot trefoil in comparison
with alfalfa and red clover, in spite
of the excellent moisture degree in
summer months and the maximal
development of the culture in the
second vegetation (Figure 2). This
biological limitation is least
manifested in population 2 and the
standard cultivar of 'Turgovishte 1'.
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Toprosuwle 1. B Tpeta Beretauusa | In the third vegetation these two
Tesn [Ba reHotuna ca eamHcTee- | genotypes are the only species,
HUTe OT BuAa, KOMTO nogpactear | which regrow after intensive
cnef cunHoTo 3acywasaHe npes | droughtin July (Figure 3).

tonim (Purypa 3).
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®ur. 1. Jo6MB Ha Cyxa Maca No noApacTi B Nbpsa BereTaums, kg.m?
Fig. 1. Seasonal dry matter yields by cuts, in the first vegetation kg.m'2

LC - Lotus corniculatus; TP - Trifolium pretense; MS - Medicago sativa
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dur. 2. lobuB Ha cyxa Maca no nogpactn BbB BTOpa Beretauus, kg.m'2
Fig. 2. Seasonal dry matter yields by cuts in the second vegetation, kg.m'2
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®ur. 3. Jo6MB Ha cyxa Maca Nno noApacTu B TpeTa Beretaumsi, kg.m™
Fig. 3. Seasonal dry matter yields by cuts in the third vegetation, kg.m™

Pasnukute mexay npoyysa-
HUTE naculHW nonynauum yepse-
Ha [JeTenMHa ca 3HauYMMmn 3a
MbpBa U TpeTa Beretaums, Kato ce
Ab/kaT Ha pasnuuua B 6uoso-
TMYHUA N MOPJIOSIOTUYEH  TUM.
Monynauma Nel, KOATO e CbC
CTendlW, pacTexeH xabutyc, mma
no-cnab pactex Wu CbOTBETHO
NPOAYKTUBHOCT B MbpBa M BTOpa
Beretauus, HO cropen pesys-
TatuTe 3a JOOMB B TpeTa roguHa
MOXe [a Cce XapakTepusumpa Karto
no-gbaroTpanHa W  ycToluuBa.
Monynauma Ne3 He ce oT/iMyaBa
OT cTtaHgapTHua copt Cocoma 52
Mo rogueH n ces3oHeH Jobwus, no
TemMn Ha pasBuTMe u Mopo-
nornsg, HO nposisBa no-go6pa
YCTOMYMBOCT HaA CWHOTO JISAITHO
3acylaBaHe B TpeTa Beretauus
(Purypa 3).

Differences among studied
grazing populations of red clover
are important for the first and third
vegetation, as they are due to
differences in biological and
morphological type of populations.
Population 1, with shooting
growing habitus, has slower
growth and respectively
productivity in the first and second
vegetation, but according to yield
results in the third year it could be
characterized as more permanent
and sustainable. Population 3 did
not distinguish from the standard
cultivar ’'Sofia 52’ according to
annual and seasonal yield, ad
according to growth rate and
morphology, but it shows better
sustainability in the intensive
summer drought in the third
vegetation (Figure 3).
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SAK/TKOYHEHUE

3HauumMn pasnivku no aobus
Ha Ccyxa BeretatTmuBHa maca B
nacuiHa 3psiIoCT, KakTo Ha BUAO-
BO, Taka 1 Ha nonynayMoHHO HMBO
ca HabngaBaHNn 3a yc/noBuaTa Ha
neTHUTE nogpacTtn. Hai-Bucok
[0o6MB Ha cyxa maca npu NATHO
nogpacTsaHe e OTYeTeH 3a NacuLll-
HUTE nonynaunnTe nouepHa, Kato
pasfiMkMTe B TAXHa Mon3a ca Hal-
ronemum B TpeTa Beretauus npu
YC/IOBUSA Ha CWU/IHO NIATHO 3acylua-
BaHe. OTbpaHn ca nonynayum
3Be3faH M 4yepBeHa peTesiMHa C
BMCOKa NIiTHA WM roaviiHa npoayk-
TUBHOCT MNpW pPeKoNTupaHe B na-
CvLHa 3psAnoCT, KakTo 1 ¢ gobpa
YCTOMUYMBOCT M MPEXMBAEMOCT A0
Kpasi Ha TpeTa Beretayusi.

CONCLUSION

Significant differences were
observed in dry vegetative matter
yield in grazing ripeness stage,
both on species and population
level, under conditions of the
summer cuts. The highest dry
matter yield in summer regrowing
was recorded for the grazing
populations of alfalfa, as the
differences in their favour were the
greatest in the third vegetation
under conditions of intensive
summer drought. Populations of
bird's-foot-trefoil and red clover
were chosen with high summer

and annual productivity with
harvesting in grazing ripeness
stage, as well as with good

resistance and survival till the end
of third vegetation.
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PE3HOME

O630pbT BKIKOYBA pegula nscneg-
BaHUs BbPXy NOBEAEHWETO U AbArOTpai-
HOCTTa Ha HSAKOW NMBadHW TPEBU C MeC-
TeH npousxod. Te ca OTrnegaHn camoc-
TOATE/IHO WM B CMeC nomexagy uwm, no
cknoHoseTe Ha CpepgHa CTtapa nnaHuHa,
C Pas/IMyHO M3/I0XEHNE CNPSAMO OCHOBHU-
Te MOCOKM Ha CBeTa M pas3Hoobpasne Ha
NMOYBEHOTO OrfiesiBaHe.

B HauyasnioTo Ha eKCnepumeHTuTe
[o6MBNTE OT TPEBOCTOWTE MpM HUCKA
CTeneH Ha MOYBEHO Or/fesiBaHe, BUCOKa
4acT Ha NNAHWHCKUS CK/IOH, NPEeBb3X0X-
JaT 3HauMTenHo Te3n Mnpu  NO-BUCOKM
HMBa Ha oOrfesBaHe, HUCKa 4acT Ha
CKNoHa. B kpas Ha uscnegBaHus nepuos
(11%-13% r.) ce ycTaHoBsIBa OTHOCWUTESIHO

SUMMARY

The survey includes a number of
researches on the behaviour and
durability of some meadow grasses with a
local origin. They were grown individually
or in a mixture between them, along the
slopes of the Central Balkan Mountain,
with a different exposure towards the four
cardinal points and diversity in soil
gleying.

In the beginning of the experiments,
the yields from swards at a low degree of
soil gleying, high part of the mountain
slope, exceeded significantly these from
higher levels of gleying, low part of slope.

In the end of the studied period (11"-13"
year) was found a relative balancing in
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uspaBHsABaHe B MNPOAYKTMBHOCTTA MO
BapuaHTi, Npu CUIHO U cnabo ornesBsa-
He, 0CO6EHO NpY M3TOYHO W HOTOU3TOYHO
N3N1I0XEHNe Ha ckiloHa. Mpu H1CKa cTeneH
Ha MoYBEHO ornesBaHe NPOLAYKTUBHOCTTA
NOCTENEHHO Ce NMOHWXKaBa C yBennyaBaHe
Oposi Ha rogvMHUTE Ha oTrnexpgaHe. Pas-
HOOOpa3neTo B MOBEAEHMETO Ha TPEBO-
cTouTe Cce ycTaHOBsiBa MNpu BUCOKaTa
CTENeH Ha MNOYBEHO Or/iesiBaHe, HucKa
yacT Ha ckioHa. MNpu Te3n ycrioBus Ha
MEeCcToobuTaHNe pas3NYHUTE BapUaHTU
yBenuyaBat NpoayKTUBHOCTTa CU B Kpas
Ha oTyeTHus nepwog (9°-13% r.). Crura ce
[0 3aK/loYeHneTo, Ye ,Bcsaka CTPYKTypHa
eavHuya (..., BMA, nonynauyus, copt, ...)
npeacrtasnsBa cBoeobpasHa eHeprovH-
dopmaLmMoHHa cuctema OT  pasnyeH
nopsigbK, CbC CbOTBETHA ,MPOEKUMA BbB
BpemeTo”, C BCUYKM Mpoum3TUYaLLM OT
ToBa MoOCAeguuu B VHAMBUAYANEH U
€BOJILMOHEH nnaH. [JoCcTUrHaToTo ,HMBO
Ha EHepruinHO HacuuwaHe” uma npska
Bpb3ka C dhopmoobpasyBaTesiHusa npo-
uec. B cb3Byune c pasBuTara xunortesa
cuntame, 4Ye 4act OT dpakTopuTe Ha
oKo/HaTa cpeja morat  ga  octaHart
He[OCTbMHM 3a MNoJf3BaHe OT pacTeHuaTa
YCNOBHO 3aBuHarn. ToBa onpegens
NPOAYKTUBHOCT, Ab/ITOTPAAHOCT U T.H..
KntovoBn gymu: Crapa nnaHuHa.
NBagHV TPEBK, CK/IOHOBE, XMUNOTE3N

yBO/,

BbNpocbT OTHOCHO NpeanM-
cteata (Mitev and Petrov, 1999) u
HepgocTatbuute (Hector, 1998) Ha
MPOCTN N CNIOXHN CMECEHWN TPEeBO-
CTON W CpaBHSIBAHETO UM CbC Ca-
MOCTOATE/IHO Cb34ajeHnTe, uma
npogb/XuTenHa ncropus (Darwin,
1872). Ta ce nposiBaBa npes
roaMHuTe C HeoTcnabsawa cuia
(Sanderson et al., 2004). 'no6an-
HWTe NPOMEHW B KIMMarta Hanarat
noabop Ha crneymduyHu KoMbnHa-
LUun OT BUAOBE, KOUTO Aa OCUTYpsAT

productivity in the variants, at high and
slight gleying, especially at east and
south-easterly exposure of the slope.

At a low degree of soil gleying, the
productivity gradually decreased with the
increase of number of years of growing.

Diversity in the behaviour of swards was
found in the high degree of soil gleying,
the low part of slope. Under these habitat
conditions, the different variants increased
their productivity in the end of the reported
period (9"-13" year).

The conclusion was drawn, that "each
structural unit" (..., species, population,
cultivar, ...) represents a peculiar energy-
informational system of a different order,
with the corresponding “projection in
Time", with all consequences in individual
and evolutionary plan that arise out of
that. "The level of energy saturation” that
has been reached is in a direct connection
with the formative process. In accord with
the developed hypothesis we consider
that a part of the environmental factors
could remain inaccessible for plants
conditionally forever. That determines the
productivity, durability and etc.

Key words: Balkan Mountain,
meadow grasses, slopes, hypothesis

INTRODUCTION

The issue  about the
advantages (Mitev and Petrov,
1999) and disadvantages (Hector,
1998) of the simple and complex
mixed swards and their
comparison with those
independently established, has got
a very long history (Darwin, 1872).
It has manifested during the years
with incessant power (Sanderson
et al, 2004). Global climate
changes require a selection of
specific combinations of species,
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TakoBa pasHoobpasne B TPEBOCTO-
nTe, Ye nocnegHUTe ga morat ga
YCTOAT Ha eKcTpeMaslHUTe €eKOJs10-
TMYHW YC/I0BUSA HA MecToobuTaHue
(lves et al.,, 2000). 3artpeBeHuTe
naowy 3aemar BaXeH As1 npu
Npoun3BOACTBOTO Ha rpy6 doypax,
KOeTo OT CBOsS cTpaHa dhopmupa
NoMIOKUTENNHA HOPMa Ha peHTa-
6unHocT B 3emepenueTto (Frank et
al., 1998). Cneuyucpukara B peryna-
unaTa Ha BogonoTpebieHneTo npu
BMAOBETE MOBMLWAaBa BNaXHOCTTa
Ha noysara un CHMxaBa Temneparty-
paTta 0. NpomsHata B Tepmopery-
nauuAata U BOAM OO CHMXaBaHe
Temneparypara Ha Bb3fyxa Hapg
Hea (Shumway, 2000), kKoeTo no-
BMLLAaBa 3HAYEHMETO UM B €KOJI0-
TMYHO OTHOLLIEHNME.

Peguua nscnegsaHmsa npose-
[EHN B cTpaHata nokasBaTt HEBb3-
MOXHOCTTa 4pe3 BHECEHW cemMeHa
Ja ce cb3gagar KavyecTBeHW W
AbAroTpariHu NMBagHn TPEeBOCTOM
(Totes, 1984; Mutes, 1997 u ap.).
ToBa Ha/lOXWN U3BEXAaHe Ha LWu-
poOKOOGXBaTHa CesieKLMOHHa Mpor-
pama 3a Cb3faBaHe Ha COpTOBe
nmMBagHN TPeBM C MECTEH Npou3-
X0[, OTroBapsLm Ha ycroBusaTa Ha
MecToobuTaHue

Llen Ha HacToALWOoTO M3cnea-
BaHe e yCTaHOBsIBaHe AbAroTpa-
HOCTTa Ha HSAKOM CMeCeHn nuBaf-
HW TPEBOCTOW, Pa3nNoJIOXKEHN MO
cknoHosete Ha CpepgHa Crapa
nnaHuHa B bbarapus.

MATEPWNAN N METO4WA
[M0-06CTONHO METOAUKUTE Ha
3anaraHe 1 M3BexaaHe Ha onuTu-

which  should establish such
diversity in swards that the latter
could resist the extreme

environmental conditions of the
habitat (Ives et al., 2000). Pasture
established areas cover a
significant share in production of
harsh forage, which in turn forms a
positive norm of profitability in
agriculture (Frank et al., 1998).
The specificity in the regulation of
water consumption in the species
increases  soil  humidity and
decreases its temperature. The
change in its thermoregulation
leads to decrease of air
temperature over it (Shumway,
2000), which increases their
significance in ecological terms.

A number of studies
conducted in the country showed
the impossibility to be established
high-quality and long lasting
meadow swards through imported
seeds (Totev, 1984; Mitev, 1997;
etc.). It necessitated the setting of
a wide rage selection programme
for establishment of meadow
grasses cultivars with a local origin
that corresponded to the habitat
conditions.

The aim of the present study
was to find the durability of some
mixed meadow swards, situated on
the slopes of the Central Balkan
Mountain in Bulgaria.

MATERIAL AND METHODS
The methods of setting and
conduction of the experiments are
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Te ca onucaHu B NpeaxogHu ny6-
nukauun (Mitev and Belperchinov
1996; Mitev and Yasheva 1998;
Mitev and Belperchinov, 2000;
Mitev and Naydenova 2012). Oc-
HOBEH MOMEHT B TAX € pasnosara-
He Ha TPeBOCTOUTE MO CK/IOHOBEHE
Ha naaHuHaTa, C pas/IMyHO U3/0-
XXEHVe CrpsMO YeTUpPUTE OCHOBHMU
MOCOKM Ha CBeTa W pasvyune B
NOYBEHOTO orfiesBaHe. Npn Bceku
eOUH OT TAX ca MOCOYEHW TOYHO
yC/ioBUATa Ha MecToobuTaHue.

PE3YNTATU N OBCbXXOAHE

B npoAyKTMBHO OTHOLIEHWE
pasInyHMTEe TPEBHU KOMOMHaLMMK,
KOWUTO ca npeAmMeT Ha efHa ronsama
CXemMa 3a €eKOJIOTMYHO W3NUTBaHe
(MuteB n bennepumHos 2000), npu
pasnosiaraHe BbpPXY MNOYBWU C MO-
HWCKO HMBO Ha Or/ieaBaHe, BMCOKa
4yacT Ha CK/10Ha, 0CO6eHo B Haval-
HAS Nepuop Ha eKCrnepuMeHTa,
NpeBb3XoXAaTr 3HaA4YUTENHO Te3u
NPy NO-BMCOKWUTE HMBA Ha oOrfes-
BaHe, HWUCKa 4YacCcT Ha CK/10oHa. B
Kpas Ha uv3cnegsaHus nepuog,
(11%-13%r.) ce ycTaHOBsIBA OTHOCU-
Te/IHO M3paBHSABaHe B MPOAYKTUB-
HOCTTa MO BapuaHTK, NpU CUHO U
cnabo ornesBaHe, 0COGeHO npu
N3TOYHO U HOrOU3TOYHO U3/I0XKEHUE
Ha CK/1oHa.

[Mpu cbnocTaBKkaTa Ha AaHHK-
Te ce ycTaHoBsBa, ye npes3 2005r.
(t.e. 12 r. cnep 3acsaABaHeETO) caMo-
CTOATE/IHO OTINexaaHarta YepseHa
Bnacatka (HaihngeHoBa u MwuteB
2010a), BBbPXY CEBEPEH CK/IOH,
cnabo orneeHun noysu, e Guna c
Hali-BMCOKa  NPOAYKTMBHOCT, B

described more comprehensively
in previous publications (Mitev and
Belperchinov 1996; Mitev and
Yasheva  1998; Mitev  and
Belperchinov, 2000; Mitev and
Naydenova 2012) An essential
feature of them is the situating of
sward along the mountain slopes,
with different exposure in relation
to four cardinal points and the
difference in soil gleying. The
habitat conditions are described
exactly for each of them.

RESULTS AND DISCUSSION

In  productive terms the
different grass combinations, which
are a subject of a great scheme for
environmental testing (Mitev and
Belperchinov 2000), when situated
on soils with a lower level of
gleying, at high part of slope,
especially in the initial period of the
experiment, exceeded significantly
those with a higher level of gleying,
at low part of slope. In the end of
studied period (11" — 13" year)
was found a relative balancing in
productivity in the variants, at high
and slight gleying, especially at the
east and south-easterly exposure
of the slope.

In comparing the data was
found that in 2005 (i.e. 12 years
after sowing) the independently
grown red fescue (Naydenova and
Mitev, 2010a), at a north slope,
slightly gleyed soils, there was the
highest productivity, in comparison
with all other types of swards, a
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CpaBHeHMEe C BCUYKM ApYrn TUMOBE
TpesocTou, NpegMeT Ha obLua cxe-
Ma Ha nscnegsaHe (Mutes n ben-
nep4ynHoB, 2000), kaTo YepBe-Ha "
TpbCTUKOBMAHA Bnacatka (Mutes
n HanpgeHoBa, 2008a), uepseHa
Bfacatka W JvBajHa MeTavua
(HanpeHoea u MwuteB 2008a),
yepBeHa Bfacatka u 3se3gaH (Mu-
TeB n HangeHosa 2008b) n gp..
[Mpn pa3nonaraHe Ha cmece-
HUTE TPEBOCTOW OT YepBeHa Bia-
catka M TPbCTUKOBMAHA Bnacarka,
BbPXy CK/IOHOBETE Ha MnaHuHaTa
(MuteB, 1 HalgeHoBa, 2008a), ce
yCTaHOBABa HanMyMme Ha CcBoe-
o6pa3Hn ,BbpXxoBe” B MNPOAYKTUB-
HOCTTa, HE3aBUCMMO OT HMBOTO UM
Ha ornessaHe, npe3 1995r.;
1999r.; 2002r.; 2004r.; 2006r.. Ha
13™ roguHa (2006r.) oT 3anaraHe
Ha ekcrnepumeHTa, NPoAYKTUBHOCT-
Ta OT TO3M TWN TPEBOCTOMW, Npwu
N3TOYHO M3/I0XKEHWEe, CU/IHO orJie-
€HW NoYBM e Hail-ronsma 3a uenus
o6XxBaHaT nepuoj Ha npoyysaHe.
[MepnognyHOCT CbC cbllaTa
nocsiegoBaTesiHOCT ce yCcTaHOBsABa
npu CMeceH TPEBOCTON OT 4yepBse-
Ha Bnacatka n fiMBagHa Metnuua
(HaripeHoBa ©n MwuteB 2008a).
[MoBMLWEHMETO Ha MPOAYKTUBHOCT-
Ta npes 1995r., 1999r., 2002r.,
2004r., 2006r., Kakto U npu rope
obCcbxgaHata KombuHauma He 6u
MOr/10 Aa Ce CBbpXe MPSAKO HUTO C
TOPEHETO, HUTO C KOJINYEeCTBOTO
Ha nagHanute Basiexu. MNpun cese-
POU3TOYHO U3JIOXEHNE, BBPXY CUJI-
HO OrfieeHn noysu ce otbensassa
3HauuTesiIHa paBHOMEPHOCT B Mpo-
OYKTVUBHO OTHOLLEHWe, O0C06eHOo

subject of the common scheme of
study (Mitev and Belperchinov,
2000), such as red and tall fescue
(Mitev and Naydenova, 2008a),
red fescue and Kentucky bluegrass
(Naydenova and Mitev, 2008a),
red fescue and bird’s foot trefoil
(Mitev and Naydenova, 2008b) etc.

In situating the mixed swards
of red fescue and tall fescue, on
slopes of the mountain (Mitev and
Naydenova, 2008a) was found a
presence of peculiar "peaks" in the
productivity, independent of their
level of gleying, in 1995; 1999;
2002; 2004; 2006.

In the 13" year (2006) since
the experiment had been set, the
productivity of this type of sward, at
east exposure, highly gleyed soils,
was the highest for the overall
period of study.

Periodicity with the same

succession was found in the mixed
sward of red fescue and Kentucky
bluegrass (Naydenova and Mitev,
2008a).
The increase in productivity in
1995, 1999, 2002, 2004, 2006, as
is the case in the above-mentioned
combination, could not be related
directly neither with fertilizing, nor
with the amount of rainfall.

At north-easterly exposure, on
highly gleyed soils was registered
a considerable evenness in
productive terms, especially during

987



npes nbpBara Mos0BUHA
oT4YeTHUA nepuog (1994-1999r.).
3a cmeceH TpPeBOCTON OT
yepBeHa B/flacatka u 3Be3faH npu
BMCOKO HMBO Ha NOYBEHO Or/iesBa-
He, W3TOYHO U3/I0XKEHME Tpe3
2004, T.e. Ha 11™ roguHa oT Haua-
NI0TO Ha ekcnepumeHTta (MuteB n
HalgeHoBa, 2008b), ce yctaHOBS-
Ba Hai-BUCOKMAT JOOMB 3a nepuo-
Aa Ha npoy4yBaHeTo. OCBeH TOBaQ,
NPOAYKTUBHOCTTa NpU TO3W Bapwu-
aHT npe3 BTOparta 4acT Ha ekcne-
pumeHTa (2001-2006r.) e no-Buco-
Ka B cpaBHeHMe c nbpearta (1994-
2000r.). Mpwn OroM3TO4HO U3/I0XKe-
HMe, C BUCOKO HMBO Ha MOYBEHO
orfiesisaHe, T031 TN TPEBOCTON e
Haii-npoaykTMBeH Ha 12™ roavHa
OT HayaNl0TO Ha eKcrnepuMeHTa.
[Mpy ceBepon3TOUYHO U3NOXEHUE, C
BMCOKa CTerneH Ha MNOYBEHO oOr/ies-
BaHe, MPOAYKTMBHOCTTA Ha TPeBOC-
TOS1 € NO-BUCOKa Npe3 nbpsBaTa vacT
Ha oT4yeTHUs nepuog (1994-2000r.).

Bbpxy cunHo ornieeHn nno-
LM, C FOTOU3TOYHO U3/I0XEHWE, MpK
CMEeCEeHUs TPeBOCTON OT YepBeHa
B/lacaTka, TPbCTMKOBMAHA Briacar-
kKa n 3Be3gaH (HangeHoBa n Mu-
Tes, 2010b), Ha 11™ roguHa oOT
cb3gaBaHe Ha onuta (T.e. 2004r)
ce nosiyyaBa Hali-BUCOKMAT [0O6UB
3a TO3M BapuaHT.

CMeceHVsaT TpeBOCTOW  OT
yepBeHa Bnacartka, nmBagHa MeT-
nvua n 3eesgaH (Mutes n Haipge-
HoBa, 2014) npwu OronM3ToO4YHO
N3M0XXEeHNe, CU/THO Or/IEEHN NMOYBK
o6pasyBa Hail-MHOoro oypaxkHa ma-
ca Ha 9" BereTtauus (T1.e. 2002r.).

[Mpn ceBepHO U3NOXEHUe,

Ha

the first half of the reported period
(1994-1999).

For a mixed sward of red
fescue and birdsfoot trefoil, in case
of high level of soil gleying,
easterlél/ exposure in 2004, i. e. in
the 11" year since the beginning of
the experiment (Mitev and
Naydenova, 2008b), was found the
highest yield for the period of
study. Besides, the productivity in
that variant in the second part of
the experiment (2001-2006) was
higher in comparison with the first
one (1994-2000). At south-easterly
exposure, with a high level of
exposure, this type of sward was
the most productive in the 12" year
since the Dbeginning of the
experiment. At  north-easterly
exposure, with a high level of soil
gleying, the sward productivity was
higher in the first part of the
reporting period (1994-2000).

At highly gleying soils, with
south-easterly exposure, mixed
sward of red fescue, tall fescue
and bird’s foot trefoil (Naydenova
and Mitev, 2010b), in the 11" year
since the beginning of the trial (i.e.
2004) was obtained the highest
yield for this variant.

The mixed sward of red
fescue, Kentucky bluegrass and
bird's foot trefoil (Mitev and
Naydenova, 2014) at south-
easterly exposure, highly gleyed
soils, formed the most forage mass
in the 9" vegetation (i.e. 2002).

At north exposure, low
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HUCKa CTerneH Ha ornesiBaHe, Hau-
BMCOKa NPOAYKTMBHOCT Mpu CMe-
CeH TPeBOCTOM OT 4epBeHa BNa-
caTka, /fiMBagHa MeTnuua wn no-
uepHa (Ne8 MuteB u kon. 2010a)
ce ycTtaHoBsiBa Ha 9™ roguHa (T.e.
2002r.) oT n3BexnaHe Ha ekcnepu-
MeHTa. lMpn U3TOYHO U3N0XKEHME,
HMCKA 4YacT Ha CK/NOoHa, CWHO
orfieeHn nouysu, ToBa € Ha 13™
roguHa (t.e. 2006r.), npu torous-
TOYHO M3/I0KEHMEe HUCKa 4acT Ha
CK/loHa ToBa e Ha 11™ roavHa (T.e.
2004r.). MNpu ceBeponN3TOYHO M3/10-
XXEHune, CUTHO OrfieeHu NoYvBm To3n
MakcuMyM ce noctura Ha 9™
roguHa (T.e. 2002r.).

Mpn BUCOKa CTEMNeH Ha Mnouy-
BEHO OrnesBaHe, U3TOYHO U HOrous-
TOYHO  U3/IOXEHWe, Hali-BMcoKa
cpefHa NPOAYKTMBHOCT Npu CMe-
CeH TPeBOCTOlM OT yepBeHa Ba-
catka, exoBa [/faBuvua, 4epseHa
petennHa u 3Be3gaH, (MuteB n
kon., 2010b) ce ycraHoBfBa 3a
nocnegHua yeTmpurogvileH nepu-
oA (2003-2006r.) ot m3cnenBaHe-
TO. [py CEBEPOU3TOUHO WU3M0XKE-
HWe, BUCOKa CTeneH Ha MOo4YBEeHOo
ornesiBaHe, cpegHata npoAyKTUB-
HOCT 3a nepuoga ot 4% (1997r.) mo
6% (1999r.) roAvHM OT Npoy4BaHe-
TO € Hal-BMCOoKa.

CobnocrtaBkata B pesynrartu-
Te N 0COOEHO Ha "MPOTMBOPEYMS-
Ta" C MNOCOYEHOTO U OT Apyru
aBsTopu (Baggott, 2000; Thompson,
1989; Wong, 1997; n ap.) Haco4ysa
KbM MWUCBLJ/ITA, 4Ye pasMyuneTo B
NoBEAEHNETO Ha pacTUTesNHMA Ma-
Tepvan ce Ab/HKN Ha HeeaHaKBOCT
no oTHoLleHVe Ha BpemeTto — TO e

degree of gleying, the highest
productivity with a mixed sward of
red fescue, Kentucky‘bluegrass
and alfalfa (Mitev et al., 2010a)
was found in the 9" year (i.e.
2002) since the beginning of the
experiment.

At easterly exposure, low part of
the slope, highly gleyed soils, this
was in the 13th year (i.e. 2006), at
south-easterly exposure, low part
of slope it was on the 11" year (i.e.
2004). At north-easterly exposure,
highly gleyed soils that maximum
was reached in the 9™ year (i.e.
2002).

At high level of soil gleying,
east and south-easterly exposure,
the highest average productivity for
a mixed sward of red fescue,
cock's foot, red clover and
birdsfoot trefoil, (Mitev et al.,
2010b) was found for the last four-
year period (2003-2006) from the
study.

At north-easterly exposure, high
level of soil gleying, the average
productivity was the highest for the
period from the 4™ (1997) to the 6"
(1999) year of study.

The comparison of our results
and especially "the contradictions”
with these mentioned by other

authors (Baggott, 2000;
Thompson, 1989; Wong, 1997;
etc.) led to the idea that the
divergence in plant material

behaviour was due to a difference
in relation to Time — it was different
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pasfiM4yHo 3a BCeKM OoTheneH
BapuaHT, C BCWUYKM NpounstTuyawim
OT TOoBa nocneguuun. Yectorarta Ha
BnbpupaHe B lNMpupogata ce CBbP-
3Ba C BMAOBOTO pa3Hoobpasue, C
nocokata B pa3BUTUETO Ha reHe-
TNYHUA Matepnan. M ako TOBa
onpefensa CbCTOAHME, NoBefeHue
M T.H.,, TO B TO3X CNyvaii BCUYKO
cTaBa “cera”. B 1031 cMUCBHA Uma

(TeopeTnyHa) Bb3MOXHOCT
EBonouuata pga ce ,nosBTopun’.
BcAka  KOHKpeTHa  “CTpyKTypHa
eavHnua” (..., Bud, nonynauyus,

COpT, ...) BEPOATHO npeacTaB/isaBa
cBoeobpasHa “npoekuns” BbB Bpe-
METO, KOeTO onpegenst cnocoo-
HOCTTa 1 3a “pasnosiaraHe B Hero”.
Toea ¢hopmupa cneundomkarta B
n3pasHute cpepcrea (Mitev 2004;
Mitev and Naydenova, 2012).

B npeaxogHu nyénvkaumm ce
pasBu pasbupaHeTo 3a Bpb3kaTa
MeXAy eHepruiHata CbLHOCT Ha
Mpupogata (Mitev and
Belperchinov, 1996; Mitev and
Yasheva, 1998; Mitev, unpublished)
M CbCTOAHMETO Ha KOHKPETHUTE
“CTPYKTYpHU eanHuun” (..., BuUG,
nonynauus,...) (Mitev, 2004; Mitev
and Naydenova, 2012). N3ka3Ba ce
MHEHMeTO, 4Ye MoBeAEeHVEeTO UM B
oKo/HaTa cpefja ce onpegens ot
[OCTUITHATOTO ,HUBO Ha E€HepruiHo
HacuwaHe” (Mitev and Belperchinov,
1996) [lpomsHata My BOAM [0
CBMBaHe WKW paswupsBaHe B
apeasia Ha pasnpocTpaHeHue, T.e.
[0 dhopmoobpasyBaHe. Mpu TOBa
CbllecTByBa B3auMMHa o00ycrioBe-
HOCT MexXAay [AOCTUrHaTtoTo eHep-
TMNHO HMBO W Cb3dajeHarta Hac-

for each individual variant, with all
the resulting consequences.
The frequency of vibration in

Nature is related to species
diversity, with the direction in
development of the genetic

material. And if this defines the
status, behaviour and so on, then
in this case everything happens
"now". In this sense there is a
(theoretical) chance the Evolution
to "go over again”. Each concrete
"structural unit" (..., species,
population, cultivar, ...) probably
represents a peculiar "projection”
in Time, which defines its ability "to
situate in it".

This forms the specificity in
expression means (Mitev 2004;
Mitev and Naydenova, 2012).

In previous publications was
developed the idea for a relation
between the energy essence of
Nature (Mitev and Belperchinov,
1996; Mitev and Yasheva, 1998;
Mitev, unpublished) and the status
of the concrete "structural units"
(..., species, population, ...) (Mitev,
2004; Mitev and Naydenova,
2012). The opinion has been
expressed, that their behaviour in
the environment is defined by the
reached "level of energy saturation"
(Mitev and Belperchinov, 1996). Its
change leads to shrinking and
widening, i.e. to shape forming.

Besides, there is a mutual
interdependence  between the
reached energy level and the
created hereditary information
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nepcrteeHa wuHgopmauua  (Mitev
and Yasheva, 1998). Ako Bcska
.CTPYKTypHa eguHuya” (..., BuUA,
nonynauus,...) npeAacrasnsBa CBO-
eobpasHa ,Npoekums BbLB Bpeme-
10" (Mitev, 2004; Mitev and
Naydenova, 2012), Beye He e
TPYOHO f[a ce Mpeanosioku, 4e
KOMOWHMPAHETO Ha KOMMOHEHTUTE
(B cnyyas Ha TpeBHWUTE BUAOBE,
BK/IIOYUTENHO C Te3n Ha noysara u
T.H.) BOAX [0 B3aMMoAelCcTBMe Ha
.BpeMeBO HuMBO". [lpuHUMNNTE 3a
cumeTpus Ha BpemeTto (ekBuBa-
NEeHT Ha nocokuTe ,o6baeue”

.,MVHaNO” 3a BCEKM MOMEHT)
HacoyBaT HanpaBO KbM 3akoHa 3a
3anasBaHe Ha eHeprudarta. (Mutpa-
HWM, 1989) n o AbaroTpanHocTTa
Ha TpeBOCTOUTE B 0OCHXAaHUTE
OT Hac cnyyanm. Cuuta ce, u4e
cunara Ha eHepronHgpopmaunoH-
HUTE nosieta Hagsuwasa Tasn Ha
reHeTUYHNA Kog (/lazapes, 1996).
NosBABa ce ycellaHe, 4ye Hewo
HeynoBMUMO 3a cera B/NSAe BbpXY
NnposABNIEHNETO Ha TpeBocTouTEe?!
B o6CcbxaaHnTe Tyk pesyntatu Ha
aBTopuTe ce cTura Ao npepgnoso-
XEHWETO, Ye KOHKPETHUAT reHeTu-
4yeH mMarepvas cu B3aumogelncTea
Ha eHeproMHgopmMaLNoHHO HUBO.
N3BecTHa e Te3aTta 3a EHeproviH-
hopMaLMOHHOTO Bb34ENCTBME Ha
OHK BbpXy CbCTOAHMETO Ha BUC-
wute opraHmammn (Goriaev, 1994;
Goriaev 1997 n ap.). MNMopeguuarta
OT EeKCNepuMEeHTW, BKIHYUTESTHO
untupaHute ot Goriaev, (1994;
1997) pesyntatn Ha Apyru aBTopu
yCTaHOBsiBaT TOBa Bb34encTeue,
HO HEe M Ha Bb3MOXHOTO B3aMMO-

(Mitev and Yasheva, 1998). If each

"structural unit" (..., species,
population, ...) represents a
peculiar “"projection in  Time"
(Mitev, 2004, Mitev and

Naydenova, 2012), it is not difficult
to suppose that the component
combination (in this case grass
species, including with these of the
soil and etc.) leads to interaction at
"a time level".

The principles of symmetry of Time
(equivalent to directions “future” —
“past” for each moment) lead
directly to the law on preserving
the energy (Mitrani, 1989) and to
durability of swards in the cases
that we discuss.

It is considered that the power of
energy-informational fields
exceeds that of the genetic code
(Lazarev, 1996). There is a feeling
that something imperceptible for
now has an influence over the
manifestation of swards?! In the
results of the authors, which are
discussed here, has been come to
the supposition that the concrete

genetic material interacts at
energy-informational level. The
thesis of energy-informative

influence of DNA over the status of
supreme organisms is known
(Goriaev, 1994; Goriaev 1997
etc.). A number of experiments,
including those cited by Goriaev
(1994; 1997) results of other
authors find that impact, but not
the possible interaction.
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fencTteue. MscneaBHuaTa HM Bbp-
Xy AbaroTpaiiHoctta (Mitev and
Naydenova 2008a;b; Naydenova
and Mitev, 2008;2010a,b n pgp.)
nokassar, Ye efHa 1 cblla KOMOU-
Hauus oT JiMBafHU BUAOBE Ce Mpo-
fABABa MO pas/IMYeH HayuH B
3aBMCUMOCT OT MECTOMNOJIOXEHMe-
TO, T.e. cTUra ce Ao pasbupaHeTo
3a Bb3HMKBAHeE Ha CBOeobOpasHu
~€Hepro-nHpopmMaunoHHn cutemmn”
OT pasnnyeH nopaabK. BeAka Taka-
Ba cucTeMa BEpPOATHO MMa Cno-
cobHOCTTa ga pasnosiara c onpe-
OeneH ,,0Tpsi3bK OT Bpeme”, KonTo
onpefens AbaroTpaiHoctTa U B
nHOMBMAyasieH W eBOJIOLUMOHEH
naaH.

n3BO4AN

B Hayanoto Ha ekcnepumeH-
TMTe p[o6bmBuTE OT TpeBoCcTOUTE
pPasnosioXXeHN MpU HUCKA CTeneH
Ha MOYBEHO Of/fiesiBaHe, BUCOKa
YacT Ha MaHUHCKWUS CKJ/IOH, npe-
Bb3X0XAAT 3HAUYNTENIHO Te3n npu
MO-BMCOKM HMBaA Ha oOrnesBaHe,
HMCKa 4acT Ha CK/oHa. B kpas Ha
nscnegsaHusa nepuog (11%-13% r.)
ce ycTaHOBsIBa OTHOCUTESIHO M3pa-
BHABaAHe B NPOAYKTMBHOCTTa MO
BapvaHTu, Npu CUNHO U cnabo
orfiesieaHe, 0CO6EHO NMpPU U3TOYHO
M KOFOU3TOYHO  U3/I0KEHME Ha
CK/I0Ha.

Pa3sHoobpasneTto B noBseje-
HMETO Ha TPEBOCTOUTE Ce yCTaHO-
BsiBa MNpW BUCOKaTa CTEMeH Ha
MOYBEHO OfflesiBaHe, HMUCKa 4acT
Ha cknoHa. lMpu Te3n ycnosusi Ha
MecToob/TaHne pasnNyHNTE Bapu-
aHTN yBennyaBaT NPOAYKTUBHOCT-

Our studies on durability (Mitev
and Naydenova 2008 a;b;
Naydenova and Mitev,
2008;2010a,b, etc.) show that one
and the same combination of
meadow species manifests itself in
different way depending on habitat,
i.e. the understanding is reached
for occurrence of peculiar "energy-
information systems" of a different
order.

Each similar system probably has
the ability to have on its disposal a
certain  "Time span", which
determines the durability both in
individual and evolutionary plan.

CONCLUSIONS

In the beginning of the
experiments, the vyields from
swards at a low degree of soil
gleying, high part of the mountain
slope, exceeded significantly these
from higher levels of gleying, low
part of slope. In the end of studied
period (11M-13" year) was found a
relative balancing in productivity in
the variants, at high and slight
gleying, especially at east and
south-easterly exposure of the
slope.

Diversity in the behaviour of
swards is found in the high degree
of soil gleying, the low part of
slope. Under these conditions of
the habitat, the different variants
increased their productivity in the
end of the reported period (9"-13™
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Ta CU B Kpas Ha OTYETHUA nepuos,
(9%-13%T.).

Ctura ce Ao npepnosioxe-
HWeTo, Ye ,BCAKa CTPYKTypHa eau-
Huua (..., BUA, nonynauus, CopT,
...) TnpepAcTtasnsiBa CBOeoOpa3Ha
eHeprovHdopmaymoHHa cuctema
OT pas/finyeH nopsgbk, CbC CbLOT-
BeTHa ,Npoekuns BbB BpemeTo”,
pecnekTMBHO AbArOTparlHoOCT, C
BCMYKM Mpom3TuyallMm OT ToBa
nocneguuM B WHAMBUAYaIEH WU
€BOJ/IIOLUMOHEH nnaH. JocTturHarto-
TO ,HUBO Ha eHepruiiHoO HacullaHe”
nMa npsika Bpb3ka ¢ hopmoobpa-
3yBaTesiHnA npouec.

B c®Bb3Byune ¢ passutata
Xurnortesa, 4act OT (pakTopuTe Ha
OKOJIHaTa cpefa morart ga octaHar

year).

The supposition appears that
"each structural unit" (..., species,
population, cultivar...,) represents a
peculiar energy-informational
system of a different order, with a
respective "projection in Time",
respectively durability, with all the
ensuing consequences in
individual and evolutionary plan.

The reached "level of energy
saturation” has a direct connection
with the formative process.

In accord with the developed
hypothesis we consider that a part
of the environmental factors could

HefOCTbMHM 3a MNosi3BaHe OT | remain inaccessible for plants
pacTeHusiTa YCNOBHO 3aBuHaru. | conditionally forever. That
ToBa onpegens npoaykKTMBHOCT, | determines the productivity,
AbArOTParHOCT U T.H.. durability etc.
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