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PE3IOME

Llenta Ha npoyyBaHeTo e pga ce
M3BBPLUN CEEKLUMOHHA OLleHKa Ha obpas-
UM Bnacatkm MO MPOAYKTMBHOCT Ha
doypax M ekonormyHa ctabunHocTt. lNpes
nepuoga 2017-2019 r. B WHCTUTYT no
hypaxHuTe Kyntypu - MNneBeH e npoyye-
Ha Konekums OT 8 obpasun BracaTku
BbPXY MOYBEH TWUN U3MYKEH YEPHO3EM,
npy HENOJIMBHW YCNOBUSA, NO G/I0KOB Me-
TopA, BKHOYBawa 4 coptoBe, 1 cenekumnoH-
Ha nonysaunsa n 3 eKoTUMOBE C MPON3X0S
oT bbrapusa, PymbHUA n benrua. Mo Bu-
[0B cbCTaB ca 3 o6pasun TPbCTUKOBUAHA
(Festuca arundinaceae Schreb.); 3 -
yepBeHa (Festuca rubra L.) n 2 - nuBagHa
Bnacatka (Festuca pratensis Huds.), ¢
WHAVBUAYANHO PasnosiokeHne Ha pacTe-
HWATa, 4pe3 pascag npu pascTosHue
50/50cm. Bceku ob6pasey, e npeactaBeH
OoT 25 mHamBMAayasnHn pacteHus. YcTaHo-
BEHa € MPOAYKTMBHOCTTA Ha Cyxa Maca
(g) n ca npeacTaBeHn cpegHN, MUHUMaN-
HW, MakCUMaJIHX CTOMHOCTW, CTaHAapTHU
OTK/IOHEHWS 1 BapuaunoHHW KoeduumneH-
™ (CV,%) no nogpactu (OTKOCK) M roau-
HW, 1 06WO cpedHo 3a kKonekuusTa. Mo
MeToga Ha Francis & Kannenberg (1978)
C napameTpu cpefHa NpPOAYKTUBHOCT Ha

SUMMARY

The aim of the study is breeding
evaluation of fescue accessions by forage
dry matter productivity and ecological
stability. During the period 2017-2019, in
Institute of Forage Crops - Pleven, a
collection of fescue was studied in field
non-irrigated conditions on leached black
soil, by block method, with a total of 8
accessions, including 4 varieties, 1
breeding population and 3 ecotypes,
originated from Bulgaria, Romania and
Belgium. According to the species — 3
accessions are tall fescue (Festuca
arundinaceae Schreb.); 3 — red (Festuca
rubra L) and 2 - meadow fescue
(Festuca pratensis Huds.), with individual-
ly arranged plants, by seedlings at a
distance of 50/50 cm. Each accession is
represented by 25 individual plants. Dry
mass productivity (g) was established and
average, minimum, maximum values,
standard  deviations and variation
coefficients (CV,%) on growths and years,
total average for the collection were
presented. Francis and Kannenberg
(1978) method was used with average dry
mass productivity parameters (g) and
average variation coefficient (CV, %) to
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cyxa maca u cpefeH BapuaumoHeH Koe-
ouumeHT ca oTbpaHm obpasum, npesuLla-
Bally cpefHuUTe CTOMHOCTU 3a KOMeKuums-
Ta B TpuUTe MOCNefoBaTesIHN TOAUHMN.
MpoBegeH e KnNacTbpeH aHann3 upes
SPSS 25 u ce HabnwogaBa eaHONOCOY-
HOCT Ha pe3yntatuTe nNo Aearta metoga
Ha OuUEeHKa. YCTaHOBEHO €, Ye MPOAYKTUB-
HOCTTa Ha hypax Bapupa CW/IHO B 3aBu-
CMMOCT OT reHoTuna — Bug, CopT, ekxoTun,
NJ0OMAHO HUBO M CE30HHU pasnnuus (nog-
pact¥ 1 roAgMHW), KakTo M OT yCnoBusATa
Ha oTrnexgaHe. Haii-Bucoka cpegHoro-
OvwHa 1 obuwa NpoAyKTMBHOCT Ha cyxa
Maca ¥ eKosiormyHa cTabunHocT 3a Tpute
roAvHM ce oTunta npu obpasunte TPbCTU-
KoBugHa Bnacatka — ekotun WPIP-
CapoBo u copT AnbeHa, dhopmupalim
Hali-ronam  6poil  mogpactu  roAWLIHO
(6,5,6) n 3a nepnoga (17). C Hali-BMCOKa
o6la MpOAYKTMBHOCT cyxa 6uomaca wu
€K0/I0rMYHa CTabu/THOCT 3a TpUTE FOA4MHA
no BuMAoBe ca obpasuute: OT TPbCTUKO-
BugHa snacatka ekotun VPP - Caposo —
739,10 g n copt AnbeHa - 687,55 g; oT
NvMBagHa Bnacatka TeTpansougHata ce-
NnekynoHHa nonynaums Merifest T -
263,42 g n OT 4yepBeHa Bflacartka ekoTu-
nose Atonyka - 54,84 g v PaBHOrop -
48,09 g, Haf cpegHaTa CTOMHOCT 3a BMAa.

KntovoBn pymn: TpbCTUKOBUAHA,
NMBajHa M 4yepBeHa BfacaTtka; obpasuu;
NPOAYKTUBHOCT Ha ypax B cyxa Maca;
BapuaunoHeH KoedMLUMEHT, KiacTepeH
aHanm3

YBO/[,

PacTutenHute reHeTUYHN pecypcu
(PI'P) ca 6e3LeHHM 3a BCAKO CesIeKLNOoH-
HO ycunve. V360pbT Ha M3XOA4eH maTe-
puan u4pe3 KOMMIEKCHO npoy4yBaHe e
pelsaBall 3a ycnexa Ha CenekuuoHHaTa
nporpama, Tbil Karo cenekuyusaTa e npo-
ObXUTENIeH NPoLUEec U MHOro roAuHU ce
BOAM OTOOP M pekoMbuHauumu, 3a ga ce
CTUrHe [o cb3gaBaHe Ha Hos copTt. PI'P
ca HeobxoaMMKM 3a paslmpsiBaHe Ha Ba-
puabunHocTTa. Yetmpu OCHOBHU KaTero-
pun PP umat noteHumanHO 3HayeHue 3a
oypaxxHuTe U AekopaTUBHU TPEBHU BUO-

select accessions exceeding the average
values for the collection in the three
consecutive years. A cluster analysis was
performed using SPSS 25 and the
unidirectionality of the results was
observed by the two evaluation methods.
It has been established that the forage
productivity vary strongly depending on
the genotype - species, variety or
ecotype, ploidy level, seasonal variations
(growths and years), as well as growing
conditions. The highest average annual
and total dry mass productivity and
ecological stability for the three years is
taken into account in the tall fescue
accessions: ecotype IRGR — Sadovo and
variety Albena, which formed the highest
regrowths number per year (6,5,6) and
total for the period (17). Accessions with
the highest total dry mass productivity and
ecological stability for the three years by
the species are: from tall fescue ecotype
IRGR - Sadovo - 739,10 g and variety
Albena - 687,55 g; from meadow fescue —
tetraploid breeding population Merifest T -
263,42 g and from red fescue — ecotypes
Atoluka - 54,84 g and Ravnogor - 48,09 g,
exciding average value for the each
species.

Key words: tall, meadow and red
fescue, accessions; forage dry matter
productivity; variation coefficient; cluster
analyses

INTRODUCTION

Plant genetic resources (PGR) are
indispensable for any breeding effort. The
choice of this initial material by the
complex study is crucial for the
programme because breeding is a long-
lasting process, and many years of
selection and recombination are needed
before success can be assessed and
finally, a new variety can be created. PGR
are required to extend variability.

Four major categories of PGR have
potential implications for fodder and
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Be: AMBWN POACTBEHULN; €KOTUMOBE, MECT-
HW nonynauun, oTrnexaaHn ot hepmepu-
Te; coptoBe (Boller and Greene, 2010).
MHOroroguLHNTE XUTHU TPEBU Ca OCHOB-
HN KOMIMOHEHTN Ha eCTECTBEHUTE U CATU-
Te TpeBocTOW. M3non3saHeTo KM, Karto
U3TOYHUK Ha oypax Wiu 3a 3aTpeBsiBaHe
Ha CMNOPTHO-TEXHUYECKU TEPEHU U 03ene-
HABaHe, onpefesis MHOroyHKLMOHaHA-
Ta um pons u 3HadeHuwe (Katova, 2005,
2016). TnobanHoTo 3aTonsisiHe Ha Kanma-
Ta € Cepuo3eH aprymeHT 3a usgupsaHe
Ha BMAOBe C MOBMLIEHA ajanTUBHOCT U
BMCOK MPOAYKTUBEH MOTEHLMas, KakBUTO
ca Bmgosete oT pof Festuca. Mo agan-
TUBHOCT, TOJIEPAHTHOCT KbM KUCE/N Nou-
BN N Bb3MOXHOCT 3@ Ob/ATOroANLLHO U3-
nonssaHe nuesagHata (Festuca pratensis)
n TpbcTukoBuaHaTa (Festuca arundinacea)
BnacaTtkm ca oT ocobeH MHTepec 3a Cb-
BPEMEHHOTO 3emMe/ie/nive ¢ ornej; onassa-
He npupoaHuA cTatyc Ha nvsBagute wu
nacuuiarta M CTONAHCKOTO UM 3HayeHue
Karo KynTypu 3a CEHOKOCHO M MNaculLiHO
oTrnexpaaHe. Festuca pratensis e pasnpo-
cTpaHeHa B uM306u/Me B MJ1@aHUHCKUTE
nMBajiHM xabutatu CcbC CpPefHn HMBa Ha
HagMOpPCKMTE BUCOYMHK, a F. arundinacea
ce Habnwpasa B paBHUHHUTE Xb/IMUCTU
paiioHn (Petrova, 2019). Bnacatkute
Fescues ca MHOro pasHoobpasHu TpeBM,
BaXHW KOMMOHEHTW Ha eCcTeCTBeHM, Mnoc-
TOAHHW U UHTEH3MBHO M3MN0N3BaHW Nusa-
An, nacuvuia, TpeBHW N/oWwmM N 3a gekopa-
TVBHW LeNn, 1 ce 1U3Mnons3sart 3a Npupoao-
3awmTHn uenun. Bugosete Fescue (Festuca
sSpp.) Morat ga 6bAaT pasfesieHu Ha age
rpynu; LWMPOKONNCTHUTE-NTBAHA BNaca-
Tka (F. pratensis Huds.) u TpbCcTUkOBUAHA
Bnacatka (F. arundinacea Schreb.), un
ouHonuctHute Bnacatku (Rognli et al.,
2010). duHMTE BNacaTkM ce rpynupat B
Komnnekcn unu arperatn Festuca rubra
(uepBeHa Bnacatka) u Festuca ovina
(oBua Bnacatka). PoabT Festuca L. e pas-
npocTpaHeH npeaMMHO B YMEPEHUTE 30HU
Ha [BeTe MOoNykb/ba; Hain-u306uneH B US-
noto CeepHO nonykbnobo (Jenkin, 1959).

TpbcTukoBNgHaTa Bnacatka (Fa) e
MHOTorogmwieH TpeBeH BuUA C LUIMPOKO

ornamental grasses: wild relatives;
ecotypes, local populations raised by
farmers; varieties (Boller and Greene,
2010). Perennial grasses are essential
components of natural and sown
grasslands. Using them as a source of
forage or for sports fields and landscaping
determines their multifunctional role and
importance (Katova, 2005, 2016).

Global warming is a strong argument for
the search for species with increased
adaptability and high productive potential,
such as those of the Festuca genus. In
terms of adaptability, tolerance to acidic
soils and the possibility of long-term use
of meadow (Festuca pratensis) and tall
(Festuca arundinacea) fescue are of
particular interest to modern agriculture
with a view to: preserving the natural
status of meadows and pastures and their
economic importance as hay and forage
crops and pasture cultivation.

Festuca pratensis is abundant in
mountain meadow habitats with average
altitudes, and F. arundinacea is observed
in flat hilly areas (Petrova, 2019). Fescues
are very diverse grasses which are
important  components  of  natural,
permanent, and intensively managed
grasslands, lawns, and turfs, and are
used for conservation purposes. Fescue
(Festuca spp.) species can be divided into
two groups; the broad-leaved fescues
meadow fescue (F. pratensis Huds.) and
tall fescue (F. arundinacea Schreb.), and
the fine-leaved fescues (Rognli et al.,
2010). Fine fescues are grouped into
Festuca rubra (red fescue) and Festuca
ovina (sheep fescue) complexes or
aggregates. The F. ovina group includes
the hard fescue, sheep fescue, and blue
fescues. The genus Festuca L. is distributed
mostly in the temperate zones of both
hemispheres; most abundant all around
the Northern Hemisphere (Jenkin 1959).

Tall fescue (Fa) is a perennial grass
species with a wide distribution over
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pasnpoctpaHeHne B EBpona, Cesepo3sa-
nagHa Adpvka U ymMepeHuTe painoHn Ha
A3nda. BbvBegeH e B CeBepHa AMepuka 1
cera ce OTIeX4a Ha 3HAYUTESTHU MIOLLN
(Cernoch et al., 2003). TpbCcTUkOBUAHaTA
Bfacarka ce OTriexja LWupoko 3a dy-
paX, KaKTO KaTo MOHOKY/Typa, Taka u B
cMmec ¢ gpyrm TpeBu. lNpe3 nocnegHuTe
[eceTnneTnsa oTrexgaHeTo 1 3a 3a4mmsi-
BaHe ce yBennyasa gpactuyHo (Grossi et
al., 2004). F. arundinacea e nsBectHa CbC
CMOCOBHOCTTa CU Aa MpexuBsiBa nsaTHaTa
cylla u B CpaBHEHWE C Apyrute Tpeswu, e
[obpe ajanTupaHa KbM HUCKUTE 3MMHMU
TemnepaTypu (Kopecky et al., 2009). Ta e
XeKkcanaongeH KpbcTocaHoonpalusaly ce
BMA, C ronsiM pasmep Ha reHoma (Seal,
1983). Kato gbarotpaeH MHOroroguvilieH
BUL Tydecta TpeBa, TPbCTUKOBMAHATa
B/lacaTka € TosiepaHTHa KbM pas/inyHu
abuoTMYHM CTPECOBE U MOXE Aa pacTe
€HEPIrMYHO B LUMPOK CMEKTbP OT MOYBEHU
N KNMMaTuyHM ycnoBus. T Moxe ga no-
Hacs U HaTpynBa 3HAYUTENIHO KONIMYECTBO
TeXKU metanu, ocobeHo Pb (King, 1981;
Qu et al., 2003, Soleimani et al., 2009, Li
et al., 2017). TpbCcTUKOBMAHATA Brlacatka
€ LUMPOKO afanTupaH eBpasuiickn TpeBeH
Bua. EctectBeHuTe nonynauum - ce
cpewat oT CeBepHa Adpuka ao CeepHa
EBpona, B MecTa, Bapupalym OT 3acyLs-
uBY 00 npeosiaxHeHn (Easton, 1994). Ta
npegnounTta u pearvpa Ha BUCOKO HMBO
Ha niogopoave Ha asoT (N), Ho ce cpella
U Ha ob6egHenu nousu. paHuuuTe Ha
ecTecTBEeHUS i 06xBaT ce onpeaensit oT
cuneH ctyg v ot Banexu nog 450 mm
roguwHo (Buckner, 1985). YcTaHOBEHO €
3a ycnosuATa Ha benrus, ye Fa e cpegHo
¢ 20% no-BMCOK A06MB OT NaculleH paii-
rpac (Lp) npu 6naronpusaTHU YCNoBUS Ha
oTrnexgaHe, a B roAVHN C TEXKN nepuoan
Ha 3acylwaBaHe, rogvHMAT fo6uB Ha Fa
e no 60% no-BMCOK B cCpaBHeHue c Lp
(Cougnon, 2013). baBHOTO Haya/HO pas-
BUTME Ha Fa Boam A0 HMCBK [O6MB npe3
NbpBMA NPOU3BOACTBEH Ce30H. Fa e
nonunnongeH Bug (Gibson m Newman,
2001), 6mBaneHTHO ob6pasyBally ce ano-
xekcansong (2n = 6x = 42 XpomMo30MM)

Europe, North-West Africa, and temperate
areas of Asia. It has also been introduced
into North America and is now grown
commercially on a considerable acreage
(Cernoch et al.,, 2003). Tall fescue is
widely grown for forage, both as a
monoculture and in mixture with other
grasses. lIts turf use has increased
dramatically in recent decades (Grossi et
al., 2004). F.arundinacea is known for its
ability to survive summer drought, and,
relative to other grasses, it is well adapted
to low winter temperatures (Kopecky et
al., 2009).

Tall fescue is a hexaploid outcrossing
species with a large genome size (Seal,
1983). As a long-lived perennial
bunchgrass species, tall fescue is tolerant
to various abiotic stresses, and can grow
vigorously in a wide range of soil and
climatic conditions. More interestingly, tall
fescue can tolerate and accumulate
substantial amount of heavy metals,
especially Pb (King, 1981; Qu et al. 2003,
Soleimani et al., 2009, Li et al., 2017). Tall
fescue (Festuca arundinacea Schreb.) is
a widely adapted Eurasian grass species.
Natural populations are found from north
Africa to northern Europe, in sites varying
from arid to very wet (Easton, 1994). Tall
fescue prefers and responds to a high
level of nitrogen (N) fertility, but is found
on impoverished soils. The limits of its
natural range are set by severe cold and
by rainfall below 450 mm/year (Buckner,
1985). It was found for the Belgian
conditions that Fa was on average 20%
higher yielding than perennial ryegrass
(Lp) under favourable growing conditions.
Under drought growing conditions, he
found even larger yield benefits for Fa: in
years with severe drought periods, the
annual yield of Fa was up to 60 % higher
compared to Lp (Cougnon, 2013). The
slow establishment of Fa, results in a low
yield in the first production season. Fa is a
polyploid species (Gibson and Newman,
2001), a (bivalent forming) allohexaploid
(2n = 6x = 42 chromosomes) (Berg et al.

135



(Berg et al., 1979). MNMponsxogHnte My BU-
JoBe ca nuBagHa Bracatka F. pratensis
Huds. (2n = 2x = 14) u F. glaucescens
Hegetschw. & Heer. (2n = 4x = 28). igeHx-
TUhukaumaTa Ha Tesu npapogutenn e
noTBbPAEHa C nomoLyTa Ha nosmmopdns-
MU C OAb/DKMHA Ha PECTPUKLMOHHUSA dopar-
MeHT Ha OHK (Xu et al., 1992). TpbCcTuUKO-
BMAHaTa BfacaTka ce cuuMTa 3a BTOpO-
cTeneHeH chypaxeH Bug B CeBeposanag-
Ha EBpona, MOxe Aa ce M3Mnos3Ba, Kakto
3a nokocsiBaHe, Taka 1 3a nawa (Frame,
1992). Camo 1800 t ot okoso 20000 t
cemMeHa OT (DypakHW XWUTHW TPeBW, Npo-
JaBaHy TOAUWHO BBB ®PpaHuma ca oT
TPBCTUKOBMAHA Blacatka, CcpegHo 3a
2007-2009 1. (GNIS, 2013). MNpe3 2011 r
BbB ®paHuma ca npogjageHn 23714 t
ceMeHa OT (UypaXHW XWTHW TpeBw, OT
Konto 2087 t cemeHa OT TPBLCTUKOBUAHA
Bnacatka (Haquin,2012). MNpe3 2013 r.,
203 copTa nacuuieH palirpac, 106 copTta
utTasniMaHcku paiirpac, cpeuwy 39 copta Fa
ca O6wim BbB (OPEHCKMSA HauMoHaneH
cnnucbk (GEVES, 2013); Hama copToBe Fa
B HauWOHa/IHWTE CcrnucbuM Ha benrus,
Xonangna wnu O6eAMHEHOTO KpasiCTBO.
(Pannecoucque, 2013; NIAB, 2013). B
CALL, ot gpyra cTpaHa, TPbCTUKOBMAHaTA
Bracatka € efiuH OT npeobnajasawmTe
MHOrOroAuLLIHN TPEBHW BMAOBE B Npox/a-
[€eH ce30H, 3aemauy, oT 12 - 19 munmoHa
xa nacuwa (Buckner and Bush, 1979;
Bouton, 2007). Cbuwo B AscTpasiusa Fa e
BaXeH ypaxeH Bug (Easton et al.,
1994). NIameHeHNeTO Ha kaumara n Hama-
NABALLOTO 3HAYeHMe Ha nawara B MJ1eKo-
npoun3BoACTBOTO obaye morat ga yBesnu-
yat 3HavyeHmeTo Ha Fa B EBpona (Reheul
et al, 2012). PuckbT OT nsTHa cywa
BEPOATHO Le ce ysBenuuu B LleHTpanHa
EBpona n B Cpean3eMHOMOPCKNS PErnoH
(IPCC, 2007). Tbi kato paiirpacute ca
CpaBHWUTENIHO YYBCTBUTE/HU KbM CTPEC OT
cywa (Norris, 1982; Frame, 1992), nHre-
pecbT kbM Bugose Dg, Fa n Festulolium,
3a KOUTO ce 3Hae, Yye MmaTt OTHOCUTESTHO
Jobpa yCTOMUMBOCT Ha 3acyllaBaHe,
HapacTBa (Gillland et al., 2010; Graiss et
al., 2011; Mosimann et al., 2010; Surrault

1979). The progenitor species are
meadow fescue F. pratensis Huds. (2n =
2x = 14) and F. glaucescens Hegetschw.
& Heer.(2n = 4x = 28). The identification
of these progenitors has been confirmed
using DNA restriction fragment length
polymorphisms (Xu et al., 1992).

Tall fescue is regarded as a secondary
forage species in North-West Europe, it
can be used both for cutting as for grazing
(Frame, 1992). Only 1800 t of the circa
20000 t of forage grass seed sold
annually in France is Fa (average 2007-
2009) (GNIS, 2013).

In 2011, 23714 t of forage grass seed was
sold in France of which 2087 t was Fa
seed (Haquin, 2012).

In 2013, 203 varieties of Lp, 106 varieties
of Lm against 39 varieties of Fa were on
the French national list (GEVES, 2013);
no Fa varieties are on the national lists of
Belgium, the Netherlands or the UK.
(Pannecoucque, 2013; NIAB, 2013).

In the United-States on the other hand Fa
is one of the predominant cool season
perennial grass species, occupying 12 to
19 million ha (Buckner and Bush, 1979,
Bouton, 2007).

Also in Australia, Fa is an important
forage species (Easton et al., 1994).
Climate change and the decreasing
importance of grazing in dairy farming,
however might increase the importance of
Fa in Europe (Reheul et al., 2012). The
risk of summer drought is likely to
increase in central Europe and in the
Mediterranean area (IPCC, 2007).

As ryegrasses are relatively sensitive to
drought stress (Norris, 1982; Frame,
1992), interest in species cocksfoot (Dg),
Fa and Festulolium which are known to
have a relatively good drought resistance,
is increasing (Gilliland et al., 2010; Graiss
et al., 2011; Mosimann et al., 2010;
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et al., 2007). OGMKHOBEHO TPbLCTUKOBUA-
HaTa BfacaTtka Ce cuuTa 3a Hail-ycToi-
YMBUSA Ha 3acyllaBaHe U C Hal-BUCOK A0-
6uB o1 Te3n Bugose (Gilliland et al., 2010)
¢ po6bus Ha Fa (13,2 t ha-1), 3HauMTENHO
no-Bucok ot To3n Ha Fp (11,8 t ha-1), Dg
(12,3 t ha-1) n Lp2 (11,8 t ha-1). MNpu
BMCOKO N HVMBO B u3cnegBaHeTo Ha Baert
et al. (2012), TpbCcTUKOBUAHATA Briacartka
pasa 20% noseye cCnNpaAMO CcpefHus
[06MB HA MEXOUHEH N paHeH copT Lp.
JNinBagHaTa Bnacatka (F. pratensis
Huds.) e chypaxHa TpeBa C BUCOKO Kayec-
TBO ¥ noTeHuman 3a gobusa, cumTaHa 3a
npousxoq ot EBpona u EBpasus (Hultén
and Fries, 1986), pa3npocTpaHeHa B KIu-
MaTU4YHWUTE palioHN Ha OKeaHckaTta ceBe-
posanagHa EBpona u B npexogHarta
OKeaHCKa/KOHTMHEHTa/IHA 30Ha Ha LEH-
TpasiHa Espona (Borrill et al., 1976). /n-
BaJHaTa BflacaTka € BaXeH KOMMOHEHT OT
f6orati Ha BUAOBE MOCTOSHHU Macuvuia u
NMBaan 3a CEHO B a/INMWINCKNTE PaiioHnN 1 B
M3TouHa EBpona. BepoATHO e BbBeeH B
CkaHpguHaBusa oT EBpona 1 3anagHa Asus
U oTToraBa € Hatypa/m3upaH, a Cbluo
Taka e BbBegeH B CeBepHa Amepuka,
AnoHusa, ABcTpanna n Hosa 3enaHans.
®duHMTE BNacatky ca rpyna MHoro-
FOAVLLUHW XXUTHW TPEBM OT NPOXNagHns ce-
30H, KOUTO Ca TbPrOBCKN U arpoOHOMMUYec-
KA LEHEHW 3a (hypaxHW, CNOPTHU, Meit-
3aXHU 1 aekopaTtusHu Lenu (Grossi et al.,
2004). ®dnHMTe BNacatku UMmat MHOro gou-
HA W TECHW SIMCTa, KOUTO MUHUMU3MpAT
3arybarta Ha BOoJa 4ypes3 TpaHcnupauus u
UM ocurypsieaT gobpa yCTORUMBOCT Ha
cywa. Hsakon oT BaxkHUTE (OUHKM BRnacaTtku
BK/1IOYBAT YepBeEHa, OBYa, TBbPAA WU CUHSA
B/flacatka cpef MHOro Apyru BUAOBe.
®uHMTE BacaTky NOHAaCAT CAHKa, Cyla,
Hucko pH (5,5-6,5) 1 HUCKO nnogopoane
Ha nouysaTa (Beard, 1973; Hanson et al.,
1969; Newell and Gooding, 1990; Tegg
and Lane, 2004) n He un3uckBaT MNOYTU
HUKaKBU OOMb/IHUTENIHW B/IOXEHWUS Ha
TOpPOBE WAW [OMb/IHUTESIHO HanosiBaHe
(Ruemmele et al., 1995). Te3n Tpesu ce
n3non3sar nNpeavMHO B NPOU3BOACTBOTO
Ha uumoBe, nNopagu Huckata UM

Surrault et al.,, 2007). Fa is generally
regarded as the most drought resistant
and highest vyielding of these species
(Gilliland et al., 2010) with the yield of Fa
(13.2 t ha-1) was significantly higher than
that of Fp (11.8 t ha-1), Dg (12.3 t ha-1)
and Lp2 (11.8 t ha-1). The high N level of
the study of Baert et al. (2012), tall fescue
yielded 20 % more relative to the average
yield of an intermediate and an early Lp
variety.

Meadow fescue (F. pratensis
Huds.) is a forage grass of high quality
and yield potential considered native to
Europe and Eurasia (Hultén and Fries,
1986). In Europe it is distributed
throughout the climatic regions of oceanic
northwest Europe and the transitional
oceanic/continental zone of central
Europe (Borrill et al.,, 1976). Meadow
fescue constitutes a significant component
of species-rich permanent pastures and
hay fields in alpine regions and in eastern
Europe. It was probably introduced to
Scandinavia from Europe and West Asia,
and has since become naturalized, and it
was also introduced to North America,
Japan, Australia, and New Zealand.

Fine fescues are a group of cool

season perennial grasses that are
commercially and agronomically valued
for forage, turf, landscape, and

ornamental purposes. Fine fescues have
very fine and narrow leaves that minimize
the water loss through transpiration and
give them good drought tolerance. Some
of the important fine fescues include red
fescue, Chewings fescue, sheep fescue,
hard fescue, and blue fescue among
many other species. Fine fescues tolerate
shade, drought, low pH (5.5-6.5), and low
soil fertility (Beard, 1973; Hanson et al.,
1969; Newell and Gooding, 1990; Tegg
and Lane, 2004), and require little to no
additional inputs of fertilizer or supple-
mental irrigation (Ruemmele et al., 1995).

These grasses are predominantly used in
the turf industry owing to their low
maintenance and other agronomic
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noaapbXka U Apyrn arpoHOMUYECKM Xa-
pakTepucTukn. B ecTtectBeHuTe MM Mec-
TOOOMTaHUA, B palioHM OT NpoX/JafgHus
knumatr Ha EBpona, Asvma n CesepHa
AmMepuka, ce nosBsBar (PMHW Bnacatku
Ha MNOCTOSIHHW nacuwia, M3nos3BaHu 3a
ypax. lMoBuwasaHeTo Ha pJobuBa Ha
6uomaca ot hypaxHu KynTypu Bapupa B
LUMPOKM TPaHULM MeXAy PErMOHN 1N BUAO-
Be, kKaTo 0GMKHOBEHO Bapupa oT okosio 1
bo 6% Ha pecetunetue (Humphreys,
1999; Wilkins and Humphreys, 2003), HO
noBuLLIABaHETO 3aBWCKU OT OKOJIHaTa cpe-
Ja 1 HauMHa Ha un3nonssaHe. 3a OHesu
BMAOBE, NpK KOUTO AO06MBUTE OT BMomaca
Ha MHOUBUAYa/THN pacTeHUs 1 Npu crata
NMOBBbPXHOCT MMAT MOJSIOXKUTENIHA TEHEeTUY-
Ha Kopenauusi, MOXe fa ce u3nosisa
(PEHOTUMHA CefleKUMs Ha WHAMBUAYaTHU
pacTteHus 3a ehekTMBHO yBe/MYaBaHe Ha
Jobuea Ha 6uomaca ot napuenu. Mogo6-
psiBaHe Ha CEe30HHOTO pa3npejesieHne Ha
[obuBa Ha 6uomaca oThaBHa e Len Ha
cenekunoHepuTe. Yab/kaBaHeTo Ha Be-
reTayMoHHMSA Ce30H, WIKN 4Ype3 pacTex B
HayanoTo Ha nposieTTa WAM pacTex B
KbCHa eCceH, UM No-paBHOMEPHO NPOU3-
BOLCTBO Mpe3 Lenus BereTauuoHeH ne-
puopg e Hail-yecTtaTa uen. 3a ypaxHute
TPEBM Ha MpOX/1agHNS CE30H, ce Habnto-
JaBa ,lIeTeH cnag”, npu KoeTo Npov3Boj-
CTBOTO Ha 6uomaca e 3Ha4yuTesIHO Hama-
JIEHO Mpe3 Hal-Ton/Ms Nepuog Ha NnATo-
TO, YECTO [0 CTEMEH Ha MOKOW 3a HSAKOM
supose (Boller and Greene, 2010). /3nu-
TaHuTe A0 cera y Hac MHOTOOPONHU YyX-
[ecTpaHHW COpTOBE MHOMOrOAMULLHN XXAT-
HW TPEBM cCa B MOBEYETO C/lydan BUCOKO
NPOAYKTUBHU, HO CbC cnaba npucnoco-
6UMOCT KbM HalLUTe YC/I0BUSA, HE ObJIr0-
TpaHM M ca Henoaxoaswm 3a npsko
BHeApsiBaHe B Npou3BOACTBOTO. OT60PBLT
Ha eKOTUMNOBE € Hali-paHHWAT MeTopg, 3a
Cb3[aBaHe Ha COpTOBe BjlacaTka U Bce
olule Ce cuuTa 3a BaXKEH CeNeKUMOHEH
metos (Fjellheim and Rognli, 2005;
Hopkins et al., 2007). B Bbarapusa npes
nocnefHns NOSIOBUH BEK ca NpoBexaaHu
nuscneaBaHns ¢ TPbLCTUKOBMAHA BRacartka
n e cb3ganeH npes 1993 r. (Katova, 2016)

features. In their native habitats, that
include cool season regions of Europe,
Asia, and North America, fine fescues
occur on permanent grasslands used for
forage.

Gains made in biomass yield of forage
crops vary widely among regions and
species, generally ranging from about 1 to
6% per decade (Humphreys, 1999;
Wilkins and Humphreys, 2003) but gains
may be dependent on environment and
management.

For those species in which spaced-plant
and sward-plot biomass yields have a
positive genetic correlation, phenotypic
selection of spaced plants can be used to
effectively increase biomass yield of sward
plots. Improved seasonal distribution of
biomass yield has long been a goal of
forage breeders and agronomists.

Extension of the growing season, either
by early-spring growth or late fall growth,
or more uniform production throughout the
growing season has been the most
common target. For cool-season forages,
particularly grasses, this results in a
“summer slump” in which biomass
production is significantly reduced during
the warmest period of summer, often to
the point of dormancy for some species
(Boller and Greene, 2010).

The many varieties of perennial grasses
tested so far in our country are in most
cases highly productive, but with poor
adaptability to our conditions, they are not
durable and are not suitable for direct
introduction into production.

Ecotype selection is the earliest method
for creating varieties of fescue and is still
considered an important breeding method
(Fjellheim and Rognli, 2005; Hopkins et
al., 2007). In Bulgaria, in the last half-
century, research has been carried out
with tall fescue and it was established in
1993 (Katova, 2016) and registered in the
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n pernctpupaH B OCJ1 Ha cTpaHata 1 3a
2020 r. 1 copt Ha WN®K - TneBeH —
AnbeHa.

Llenta e ga ce npoyy4n nNpoayKTuB-
HOCTTa Ha oypax npu obpasuymn BnacaTku
ypes oueHKa Ha cpefHUTe apuTMEeTUYHU
CTOMHOCTM MO NPOAYKTUBHOCT Ha cyxa
Maca u BapupaHe no nogpactu (0TKkocu) u
Mo roAvHU 1 ce U3BbPLWN O0TOOP Ha Haii-
NPOAYKTUBHUTE N CTabuaHM 0b6pasum.

MATEPVAT U METOOU

Mpe3s nepuopga 2017-2019 r. B
WHCTUTYT No doypaxkHuTe KynTypu - FneseH
B MOJICKM ONUT € Mpoy4YyeHa Konekums ot 8
obpasum Bnacatkn (Festuca ssp.) Bbpxy
NOYBEH TWUM U3NYXEH YEePHO3EM, NPU Hemno-
JINBHW YCNOBWA, NO 6/10KOB METOA, BKHOY-
Balla 4 copToBe, 1 cenekuMoHHa nonyna-
Luma n 3 exotunose C npousxon ot bwbra-
pus, PymbHua n benrma (Tabnuua 1).

Official variety list of the country and for
2020 one variety of IFC - Pleven - Albena.

The aim is to study forage
productivity of fescue accessions by
evaluation of the average arithmetic
values of dry mass productivity and
variation by regrowths (cuts) and years
and to select the most productive and
stable accessions.

MATERIAL AND METHODS

During the period 2017-2019 at the
Institute of Forage Crops - Pleven in field
experiment a collection of 8 accessions of
fescue (Festuca ssp.) was studied on soll
type of leached chernozem, under no -
irrigation conditions, by block method,
including 4 varieties, 1 breeding population
and 3 ecotypes originating in Bulgaria,
Romania and Belgium (Table 1).

Tabnumuya 1. KonekynoHeH NMTOMHMK € 06pasuym BnacaTkum
Table 1. Collection nursery with fescue accessions

Bug, Obpasey, Tun Type MnongHocT Mpownsxog,
Species, Accession Ploidy Origin
F.ar. Albena COpT variety 6n BG
F.ar. Adela COpT variety 6n RO
F. ar. IRGR - Sadovo eKoTun ecotype 6n BG
F.pr. Transilvan copT variety 2n RO
F.pr. Merifest ceneky,. nonynauus breeding 4n BG-BE
T(F.pr.7) population

F.r. Capriora COpT variety 6n RO
F.r. Ravnogor eKoTun ecotype 6n BG
F.r. Atoluka eKkoTun ecotype 6n BG

Mo BMOoB cbcTaB ca 3 o6pasun
TpbCcTUKOoBNAHa  (Festuca arundinaceae
Schreb. — F.ar) - xekcannoumgHu; 3 -
yepBeHa (Festuca rubra L.- F.r.) — xekca-
nnongHu n 2 - nuBagHa Bnacatka (Festuca
pratensis Huds.- F.pr.), B T.u. 1 gunnong n 1
TeTpannous, ¢ UHAMBUAYaI-HO pa3nosioxe-
HVe Ha pacTeHuaTa, yYpes3 pascaj npu pas-
ctosaHue 50/50cm. Bcekn obpasel, e npeg-
CTaBeH 0T 25 UHAVBUAYaIHA PaCTEHUSI.

[JaHHuTe 3a MpoAyKTMBHOCTTA Ha
cyxa Maca ca xapakrepusupaHu c: rpa-
HUYHW CTOMHOCTM (Min 1 max), cpegHa
aputmeTuyHa (X), CTaHAapTHO OTK/IOHe-
Hue (SD) n koeUUMEHT Ha BapupaHe
(CV, %) no nogpactn (OTKOCKU) U FOANHN,

By species composition there are 3
accessions of tall (Festuca arundinaceae
Schreb. - F.ar.) - hexaploid; 3 - red (Festuca
rubra L. - F.r.) - hexaploid and 2 - meadow
fescue (Festuca pratensis Huds. - F.pr.),
incl. 1 diploid and 1 tetraploid, with
individually arranged plants, by seedlings at
a distance of 50/50cm. Each accession is
represented by 25 individual plants.

Dry mass productivity data are
characterized by: limit values (min and
max), arithmetic mean (x), standard
deviation (SD) and coefficient of variation
(CV, %) by regrowths (cuts) and years,
and overall average for the collection. The
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1 060 cpefHo 3a KonekuumsaTa. Bapupa-
HeTo ce cuuTa 3a cnabo, cpefHo wau
CW/IHO Mpu CTOlHOCTU Ha CV, CbOTBETHO:
0o 10%; >10-20%, n >20 % (Dimova and
Marinkov, 1999).

Mo meTtoabT Ha Francis & Kannenberg
(1978) c napameTpu cpefHa NPOAYKTUB-
HOCT Ha cyxa Maca W cpefieH Bapuaumo-
HeH koedhmumeHT ca oTbpaHM obpasuu,
npesvLlaBally cpegHuTe CTOMHOCTM 3a
KonekuuaTa B TpUTe nocnenoBartesiHu ro-
OVHW. KaTo OCHOBEH KpuTepuii npn oT60-
pa Ha enuTHW reHoTMNOoBE ca N3Nos3BaHn
CpegHUTe apuTMETMYHM CTOMHOCTM nOo
NPoOAYKTUBHOCT cyxa maca (g) u Bapua-
LMOHeH koeduumeHT CV, %. MNMpoBeneH e
KnactobpeH aHan3 ype3 SPSS 25 u ce
HabngaBa egHOMOCOYHOCT Ha pe3ynTa-
TMTe NOo ABata MeToja Ha oueHka. Exe-
rofiHo nNpe3 BereTauusita € N3BbPLLEHO NPO-
NEeTHO U eCEHHO MHAMBUAYANHO NOoAXpaHBa-
He Ha pacTeHusta ¢ no 60 kg N ha™ nopg
hopmata Ha amoHueBa cesimtpa (NH;NO3).

MpoayKTMBHOCTTa Ha dypax (cBexa
Maca) OT eJHO pacTeHue e oTYeTeHa upes
npuéupaHeTo Ha 3eneHara mMaca UHAMBU-
OyanHO u4pe3 pbYHO MOKOCABAHE CbC
Cbpn Ha BucounHa 5-7 cm. [poayKTmBs-
HOCTTa Ha cyxa maca (g) ce onpegens
ypes MNPOLEHTHOTO OTHOLLEe-H/We Ha CBe-
Xarta cnpsmo cyxata maca. MbpBusT oT-
KOC e BbB (pasa Hauyasio Ha n3meTnsBaHe,
a cnegpawute otaBu — NpPUGIM3NTESTHO
Ha 4 cegMUYeH WHTepBan WAW MoBeYe, B
3aBNCUMOCT OT YC/I0BMATA Ha cpejarta no
BpeMe Ha BeretauuMOHHUAT  Nepuoa.
OTuyeTeHn ca nokasaresMre 3a BTopa
(2017 r.), Tpeta (2018 r.) U YeTBBPTA
(2019 r.) NPOAYKTUBHWN TOAMHU OT Cb3Aa-
BaHETO Ha KonekuuaTa. PeanusvpaHu ca
pasnMyeH Opoil OTKOCU 3a pasIMyHuTe
o6pasuu u roguHn (Tabnuua 3). CtaTuc-
Tnyecka 06paboTka Ha paHHUTE (4pe3
Excel, npn P=0,05) Bk1ouBa, Bapuaymno-
HEH W paHroB aHasM3n. Ypes SPSS 25
KOMMIOTbPHA MporpaMa e W3BbPLUEH W
knacTtepeH aHanus (Lefkovich, 1985, 1990).

3a nepuop, OT YeTmpuaeceT roanHm
(1965-2004 r.) cpefHaTta roguiHa cyma
Ha Banexute e 540 mm; cpegHorogmwHa

variation is considered to be weak,
medium or strong at CV values,
respectively: up to 10%; > 10-20%, and>
20% (Dimova and Marinkov, 1999).

According to the method of Francis
and Kannenberg (1978) with parameters
average dry mass productivity and
average variance coefficient, accessions
exceeding the average values for the
collection in the three consecutive years
were selected. As the main criterion for
the selection of elite genotypes, the
arithmetic mean values of dry mass
productivity (g) and variation coefficient
(CV %), were used. A cluster analysis
was performed using SPSS 25 and the
unidirectionality of the results was
observed by the two evaluation methods.
Annually, in spring and autumn, the plants
are individually fertilized with 60 kg N ha™

in the form of ammonium nitrate
(NH4ANO3).
The forage productivity (fresh

mass) per plant is recorded by harvesting
the green mass individually by hand
mowing with a sickle at 5-7 cm height.

The productivity of the dry mass (g) is
determined by the percentage of fresh to
dry weight. The first cut is in the heading
stage, and the next cuts are
approximately at a 4-week interval or
more, depending on environmental
conditions during the growing season.
Indicators for the second (2017), third
(2018) and fourth (2019) productive years
since the collection was created are
reported. Different numbers of cuts were
realized for different accessions and years
(Table 3). Statistical data processing (via
Excel, at P = 0.05) includes variational
and rank analyzes. A cluster analysis was

also performed using the SPSS 25
computer program (Lefkovich, 1985,
1990).

For a period of forty years (1965-
2004), the average annual rainfall is 540
mm; average annual air temperature is
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Temneparypa Ha Bb3gyxa e 11,8 °C;
cpefHoroAvHaTa OTHOCWUTEsSIHA  Brlax-
HOCT Ha Bb3gyxa e 71,9 %. Cymarta Ha
BasIeXunTe 3a nepuoja Ha npoy4ysBaHeTo
(2017-2019 r.) 3a NneBeH e CbOTBEHO 3a
2017 r. — 755,1 mm; 3a 2018 r. — 688,4
mm; 3a 2019 r. — 552,3 mm. lpeBuLe-
HMEeTOo Ha cymara Ha Banexwure 3a 2017 r.
CNpAMO YeTUpUAEeceTroaULIHUAT nepuojg,
e cbC 139,8%; 3a 2018 r. TO0 € 127,5 %, a
2019 r. ce oyepTaBa KaTo Hali-3acyLlimea
3a nepuoja Ha npoyysaHeTo n e ¢ 2,27%
Hag cymata 3a YeTnpuaeceTroauLLHUAT
nepuvog. Mo JaHHN Ha HUMX
(http://weather.bg/) cpegHuTe cymm Ha
Baniexute 3a cTpaHata 3a 2017 r. ca
623,6 mm; 2018 r. - 676,9 mm; 2019 r. —
538, 8 mm; kato nocnegHaTa rogmMHa e ¢
Hali-manko Banexu. OT HanpaBeHOTO
CpaBHeHMe C faHHWUTe no-rope ce BMxaa,
ye cymaTa Ha Banexute B [lneBeH 3a
2017 r. e no-maUika OT cpefHara 3a cTpa-
HaTa; 3a 2018 r. pasvkarta e MMHUMasiHa
(12,5 mm no-masnko); a npes 2019 r. —
(13,5 mm noseue) (Tabnuya 2). CpegHo-
roguwHnMTe Temnepartypu (Tabnuua 2) 3a
nepvofa Ha npoy4ysaHeTo ca B rpaHuuuTe
oT 12,8.C 3a 2017 r.; 12,9°C 3a 2018 r.
0o 13,7 °C 3a 2019 r. Te ca no-BNCOKKN OT
cpefHuTe 3a 1964-2004 r. (11,8°C ), koe-
TO e c Hag 1°C . 3a nepuog ot 5 roguHu
(1995-1999 r.) cpegHoroguLIHUTE Temne-
patypu umaTt CToHOoCT oT 12,3°C, KoeTo e
¢ 0,7°C noseye cpaBHeHW C npenxoneH
yeTupugecet roauweH nepuos (Katova,
2005). HabniopgasaHuTe TemnepaTypHU
aHomMasim B Kpasi Ha XX BeK U 6baewoTo
n3MeHeHne Ha knumaTta B bbnrapus, B
KOHTEKCTa Ha r/106aNHOTO 3aTonJIsHe,
N31CKBAT HOBW CTpaTterun rno OTHOLIEeHue
Ha cefnekuuATa Ha HOBUM COpPTOBE C
nosuvlleHa agantaums 1 NpPoaYKTUBHOCT
npu 3acywnmeu ycsosus. KomnnekcHoTo
BNIMSAHME Ha MOBULLEHUTE CpefHU Meceu-
HU TemMnepaTtypu Ha Bb3yxa B CbyeTaHune
C 00WTHUTEe BaUieXxu npes BeretaluyMoHHUA
nepvog Ha 2018 rog. 3a paiioHa Ha
MneBeH ro knacudmumpar, KaTo BJIaXeH
(Iom (de marton) = 30,03). 2019 1. e ¢ no-masika
roguwHa cyma Ha Basnexute (552,3 mm) u

11.8 °C; the average annual relative

humidity is 71.9%.

The amount of precipitation for the survey
period (2017-2019) for Pleven is estimated
for 2017 as 755.1 mm; for 2018 — 688.4
mm; for 2019 — 552.3 mm. The excess of
the sum of precipitation for 2017 over the
40-year period is 139.8%,; for 2018, it is
127.5%, and 2019 emerges as the driest
for the survey period, 2.27% above the
forty-year period.

According to NIMH data (http://weather.bg/),
the average precipitation for the country
for 2017 is 623.6 mm; 2018 - 676.9 mm;
2019 — 538.8 mm; with the least rainfall in
the last year.

The comparison with the data above
shows that the sum of precipitation in
Pleven for 2017 is less than the national
average; for 2018 the difference is
minimal (12.5 mm less); and in 2019 (13.5
mm more) (Table 2). The average annual
temperatures (Table 2) for the study
period are in the range of 12.8°C for 2017;
12.9-C for 2018 to 13.7-C for 2019.

They are higher than the average for
1964-2004 (11.8°C), which is above 1-C.
For a period of 5 years (1995-1999), the
average annual temperatures are 12.3 °C,
which is 0.7°C more than in the previous
forty-year period (Katova, 2005).

The observed temperature anomalies at
the end of the 20th century and the future
climate change in Bulgaria, in the context
of global warming, require new strategies
regarding the selection of new varieties
with increased adaptation and productivity
in dry conditions. The complex influence
of the increased average monthly air
temperatures combined with heavy rainfall
during the 2018 growing season in the
Pleven region classify it as humid (IDM
(de Marton) = 30.03). 2019 has a lower
annual rainfall (552.3 mm) and emerges
as the driest for the study period. There is
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ce ouepTaBa KaTo Haii-3acywivBaTta 3a
neproga Ha Npoy4BaHeTo. ViMa efuH sICHO
u3paseH MakCyMyM Ha BanexuTe npes
anpun (116,8 mm); CpaBHUTE/IHO BUCOKM
CcToHOCTM 3a maii (82,8 mm) u toHKn (89,6
mm); KakTO W 3acyllaBaHe Mpe3 BTOPOTO
nonyrogue. Mo-go6poTo pasnpeneneHne Ha
BasieXuTe npe3 MapT, anpwi, Main u oHU
uma 6naronpusiTHO BAWAHWE BbBPXY Npo-
NeTHOTO GpaTeHe, BpeTeHeHe, M3MET/IsIBa-
He, a 3a ycBosiBaHe Ha a30THUTE TOpOoBeE U
€CEHHOTO OpaTeHe ca BaXHW BasexwuTe

one clear maximum of precipitation in
April (116.8 mm); relatively high values for
May (82.8 mm) and June (89.6 mm); as
well as drought in the second half.

A better distribution of rainfall in March,
April, May and June has a beneficial
effect on spring shooting, tillering and
heading, and precipitation in September
and October are important for the
absorption of nitrogen fertilizers and

npe3 cenTeMBPU 1 OKTOMBPMU.

Tabnuua 2. MeTeopoNOrMyYHM NokKalaTesn 3a paioHa Ha NneBeH

autumn shooting.

Table 2. Meteorological characteristics for Pleven region

Marton, 1926, Kuzmova, 2003.; Paltineanu

Foun CpefiH1 MeceyH\ TeMnepaTypy Ha Bb3gyxa, Monthly average air temperatures, t° C Cpe/:\,c;uo
rop./Year

Years | Il 1 \Y \ \ \l il IX X Xl Xl avergge, t%
2017 rof -4,4 29 10,3 12,2 17,0 23,0 24,0 24,4 | 19,5 12,6 7,2 5,0 12,8
OTKNOHEHNE,
Deviation, °C -3,8 0,7 4 0,5 -0,6 2 0,8 1,7 1,3 0,6 1,3 4,1 1
2018 rof 2,0 2,0 53 16,9 19,6 21,8 22,9 24,0 | 189 15,4 51 1,2 12,9
OTKNOHEHNE,
Deviation, °C 2,6 -0,2 -1 52 2 0,8 -0,3 1,3 0,7 34 -0,8 0,3 1,1
2019 rog 0,5 44 | 101 | 12,2 17,0 22,3 235 | 249 | 200 | 144 | 10,7 | 44 13,7
OTHnonere, Yl 22 38| o5 | 06 | 13 | 03 |22 | 18| 24 | a8 | 3® 1,9
Deviation, "C
CpefiHo 3a 40r.
/Average for 40

ears (1965-2004) | -06 | 2,2 6,3 11,7 17,6 21,0 23,2 | 22,7 | 18,2 | 12,0 59 0,9 11,8
FoanHn MeceuyHu cymu Ha Banexwute, Monthly sum of precipitations, mm Cyma rog.,
Years | 1] 1 v \ \ Vil VI IX X Xl Xl Year sum, mm
2017 rog 41,3 | 16,2 | 61,5 | 37,6 | 154,3 1,9 155,9 | 28,5 | 37,4 | 108,9 | 55,4 | 56,2 755,1
OTK/IOHEHNE,
Deviation, mm 51 |-155]| 25,7 | -125 | 91,7 | 645 | 961 |-186 | -78 | 786 | 154 | 21,3 258,0
2018 rog 30,9 | 72,0 | 98,1 20,2 47,5 155,2 | 1189 | 22,2 | 154 16,1 61,9 | 30,0 688,4
OTKNOHEHVE
Deviation, mm -5,3 | 40,3 | 62,3 | -29,9 | -151 | 88,8 59,1 |-249 |-298 | -142 | 21,9 | 49 148,4
2019 rof 17,7 | 22,6 | 19,0 | 116,8 82,8 89,6 51,3 39,0 1,3 12,3 78,6 | 21,3 552,3
OTr_(nc_JHeHlne, 38.6 13,6 123
Deviation, mm -185| -9,1 | -16,8 | 66,7 20,2 23,2 -8,5 -8,1 | -43,9 -18 ! !
CpefiHo 3a 40r.
/Average for 40

ears (1965-2004) | 36,2 | 31,7 | 358 | 50,1 62,6 66,4 59,8 | 47,1 | 45,2 | 30,3 | 40,0 | 34,9 540,0
roguHn OTHOCUTE/Ha BNaXKHOCT Ha Bb3fyxa, Relative air humidity, % CpegHo rog,
Years [ Il I v v Vi VI | v | IX X X XIl |Year average, %
2017 rog 82,6 | 751 | 64,6 | 62,1 73,0 66,3 639 | 555 | 59,9 | 70,0 | 822 | 73,7 69,2
OTK/IOHEHNE,
Deviation, % -08 | 41 | -7,2 4.4 6,2 0.4 11 -7,5 -6 -3,3 1,5 | -10,2 -2,7
2018 rof 80,7 | 82,2 | 76,0 63,5 66,2 70,7 72,9 64,1 | 59,9 69,4 86,8 | 81,1 72,8
OTKNOHEHWE,
Deviation, % -2,7 3 4,2 -3 -0,6 4,8 10,1 1,1 -6 -3,9 6,1 -2,8 0,9
2019 rof 81,7 | 20,5 | 58,1 67,8 69,7 74,5 63,9 54,2 | 55,3 70,4 82,8 | 814 65,03
OTKroHeHue, 21 | 25 6.87
Deviation, % -1,7 | -58,7 | -13,7 1,3 29 8,6 1,1 -8,8 | -10,6 -2,9 ! !
CpefiHo 3a 40r.
/Average for 40

ears (1965-2004) | 83,4 | 79,2 | 71,8 | 66,5 66,8 65,9 62,8 | 63,0 | 659 | 73,3 | 80,7 | 83,9 71,9

MHaekcbT Ha 3acywsnmsBocT (De The aridity index (De Marton, 1926;

Kuzmova, 2003; Paltineanu et al., 2007)
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et al., 2007) npeactaensiBa OTHOLUEHWE
Mexay roaviiHaTa cyma Ha Baiexute u
cpefHaTta roguwHa temnepatypa + 10-C.
3a 2017 r. Ha roguMwHa 6asa MHAEKCHT €
33,12, ¢ 8,35 noseye cnpAMO MHOrOroAmLL-
HuA nepuog. B 2018 r. Ta3n pasnuka e no-
mManka (5,29) npuM CTOMHOCT Ha MHAEKca
30,06. ToBa o03Ha4yaBa, 4e NbLPBUTE [Be
roAVHU OT NPOYYBaAHETO Ca MO-BIAXHU OT
MHOroroguHusa nepuog. TpeTtata U noc-
NeflHa roguHa ce o4yepTaBa kaTto MNo-cyxa
npu uvHAekc Ha 3acywnueocT de Marton
23,30, 1.e. ¢ 1,47 no-masiko OT MHOro-
roguwHuna nepuog 24,77.

PE3YJITATN N OBCBbXAJAHE

bpoAtr ¥ pgatute Ha OTKOCUM Ha
06pasum TPBLCTUKOBUAHA, NTMBAJHA N YepBe-
Ha B/flacatka 3a nepuoga Ha npoyyBaHeTo
ca npeacrtaBeHn Ha Tabnuuya 3. MNpes 2017
r. ca peaM3vpaHu Haii-ronam o6u, 6poii
OTKOCM 3a UugnaTa Konekuus, kato npu
obpasuute Albena, Adela, IRGR-Sadovo, n
Merifest T Te pgocturat Ao wect. 3a
pasnuka B 6posi Ha OTKOCWUTE B paiioHa Ha
LleHTpanHa HOxHa bBbarapma cbobuiasa
Petrova (2019 a, B), KbAeTO 3a CcyxuTte
palioHW, OT TPbLCTUKOBUAHA W JiMBajHa
B/lacaTka He ce nosiyyasar Moseye OT TPW
OTKOCa rOoAWLIHO, KaTo MbPBUAT OTKOC € C
peluasallo 3HaveHve 3a fJobusa.

is the ratio between the annual rainfall
and the average annual temperature +
10°C. For 2017, the index is 33.12 on an
annual basis, up 8.35 from the multi-year
period. In 2018, this difference is smaller
(5.29) at an index value of 30.06. This
means that the first two years of the
survey are wetter than the multi-year
period. The third and final year is marked
as drier by the aridity index de Marton
23.30, ie. by 1.47 less from the multi-year
period of 24.77.

RESULTS AND DISCUSSION
The number and date of cuts of
accessions of tall, meadow and red
fescue for the study period are presented
in Table 3. In 2017, the largest total
number of cuts for the entire collection
was realized, as for the Albena, Adela,
IRGR-Sadovo accessions, and Merifest T
they reach six. Unlike the number of cuts
in the region of Central South Bulgaria,
Petrova reports (2019 a, b), where dry
areas, tall and meadow fescue do not
receive more than three cuts per year, the

first cut being crucial for the forage yield.

Ta6nuua 3. Bpoii n gaTy Ha OTKOCK Ha 06pa3un Bnacatku, 2017-2019 .
Table 3. Number and data of cuts for fescue accessions , 2017-2019

2017
Albena Adela IRGR-Sadovo | Transilvan Capriora Ravnogor Atoluka Merifest T
| | 03.05. | 03.05. | 03.05. | 21.05. | 04.05. | 04.05. | 03.05. | 04.05.
Il | 06.06. | Il 06.06. Il 06.06. Il | 06.06. | Il 06.06. Il 06.06. I | 06.06. | Il | 06.06.
Il | 30.06. | Il 30.06. 1l 30.06. 1l | 30.06. | 1l 06.07. 1l 06.07. Il | 06.07. | lll | 06.07.
IV | 25.07. | IV | 25.07. \Y 25.07. IV | 10.08. | IV | 10.08. \Y 10.08. IV | 10.08. | IV | 25.07.
V | 31.08. | V 31.08. \ 31.08. VvV | 0211. | V 02.11. \ 02.11. V | 02.11. | V | 31.08.
VI | 02.11. | VI| 02.11. | VI 02.11. VI | 06.11.
2018
Albena Adela IRGR-Sadovo | Transilvan Capriora Ravnogor Atoluka Merifest T
| | 30.04. | 08.05. | 08.05. | | 08.05. | 30.04. | 30.04. | 30.04. | 30.04.
Il | 28.05. | I 31.05. Il 31.05. Il 28.05. Il 28.05. I | 28.05. | Il | 28.05.
Il | 05.07. | 1 05.07. 1l 05.07. 1l 30.07. Il | 05.07.
IV | 06.08. | IV | 06.08. \Y 06.08. IV | 06.08.
V | 17.09. | V 17.09. \ 17.09. V | 17.09.
2019
Albena Adela IRGR-Sadovo Ravnogor Merifest T
1 | 24.04. | | 24.04. | 24.04. I [ 2005 [ 1 24.04.
11| 20.05. | 1l 20.05. Il 20.05. 1 20.05
1| 12.06. | I 12.06. 1] 12.06. 11 12.06.
IV ] 09.07. | IV 09.07. [\ 09.07. [\ 9.07
V | 13.08. | V 13.08. \ 13.08. \ 13.08.
Vi | 29.10. | VI 29.10. Vi 29.10.
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3a 2018 r. makcumasHMAT 6poii
oTKOCK € neT npu BapuaHtuTe Albena,
Adela, IRGR-Sadovo u Merifest T, kato
uMa  3HauMTeNIHO  HamansBaHe  npu
Ravnogor — Tpu otkoca; Capriora 1
Atoluka — ¢ no gga; u Transilvan camo ¢
eanH otkoc. lMpe3 2019 r. ca oTyeTeHu
wecT (C eAvH noBeYe CnpsiMo nNpeaxoaHa-
Ta roguHa) npu Albena, Adela n IRGR-
Sadovo; net npu Merifest T u eanH oTKOC
npu Ravnogor. MNpes3 nocnegHara roguHa
Ha m3cnegBaHeTo ce oTunTa 3arveBaHe Ha
BapunaHtTuTe  Transilvan, Atoluka wu
Capriora. MNpu TpbLCTUKOBMAHA BracaTka
Albena, Adela n IRGR-Sadovo 06w 3a
nepuvoga ca npoeegeHn 17 oTtkoca, T.e.
CXO4Ha [AVMHamuka Ha oTpacTBaHe cnep
rnokocsiBaHe W  MHOFOOTKOCHOCT Mpes3
BCUYKWTE TOAMHU; NPV /IMBaJHa BriacaTka
pyMbHCKM copT Transilvan — o6wo 6
0TKOCa, a CefiekKUMoHHa nonynayms
Merifest T ¢ 16 oTkoca, T.e. CU/IHO ce pas-
NMyaBaT MO AMHaMUKa Ha oTpacTBaHe U
MHOrOOTKOCHOCT. pu YepBeHa BnacaTka
ce Habnwpgasat o6WO 3a nepuoga Haii-
MasTbK 6poii oTkocum oT 7 3a Capriora u
Atoluka o 9 3a ekoTun Ravnogor.

Ha Ta6nuum 4, 5 n 6 ca nocoyeHu
cpegHUTe apuTMETMYHM CTOWHOCTM Ha
NPoOAyKTMBHOCTTA Ha Ccyxa Maca Mo
OTKOCM M 06O 3a roguHarta, Kakto u
BapMpaHeTo 3a BCSika efHa roguHa oT
n3cnensaHeTo cboTBeTHO. [Mpe3 2017 r.
cpepHaTta NpoAYKTUBHOCT Ha oypaxk cyxa
Maca e 108,53 g. C Hai-B1COKa Npoayk-
TMBHOCT Haf cpefgHata ca 3 obpasunm oT
TpbCTUKOBMAHA Bnacatka IRGR-Sadovo,
Albena n Adela, MeXanHHO MNONOXeHne
3aemar obpa3uuTe snMBagHa Bnacartka
Transilvan n Merifest T, HO nog cpegHaTa
NPOAYKTUBHOCT 3a KoJiekuusta n C Hali-
HMCKA NPOAYKTMBHOCT ca obpasuyute
yepBeHa Bnacatka Capriora, Ravnogor n
Atoluka. MbpBU OTKOC 3aema Haili-ronsam
OSn OT roguwHata npoAyKTMBHOCT Ha
dypax - 35 %, BTOpM U LIECTU OTKOC -
21-23 %, a TpeTn, YeTBbLPTU U NEeTn oT
8-15%. Habntogasa ce cpaBHUTENHO [06PO
roAVWHO pasnpegeneHne Ha MpoAyKTUB-
HOCTTa Ha Cyxa Maca, CbC crnaj B Haii-

For 2018, the maximum number of
cuts is five for Albena, Adela, IRGR-
Sadovo and Merifest T variants, with a
significant reduction for Ravnogor - three
cuts; Capriora and Atoluka - two each;
and Transilvan with only one cut. In 2019,
six (one more than the previous year)
were reported at Albena, Adela and
IRGR-Sadovo; five on Merifest T and one
on Ravnogor. In the last year of the study,
the Transilvan, Atoluka and Capriora
variants are reported to have died.

In the Albena, Adela and IRGR-Sadovo
tall fescue, 17 cutswere performed, that is
similar dynamics of post-harvest growth
and multicutting development throughout

the vyears; for meadow fescue, the
Romanian variety Transilvan - 6 cuts in
total, and the Merifest T breeding

population with 16 cuts, they differ greatly
in the dynamics of growth and
multicuttings. In the case of red fescue,
the lowest number of cuts is observed for
the period, from 7 for the Capriora and
Atoluka to 9 for the Ravnogor ecotype.

Tables 4, 5 and 6 show the average
arithmetic values of dry mass productivity
by cuts and total for the year, as well as
the variation for each year of the study,
respectively. In 2017, the average forage
productivity of dry mass was 108.53 g.

The highest productivity above average is
the 3 tall fescue accessions IRGR-
Sadovo, Albena and Adela, the
intermediate ones are the Transilvan and
Merifest T meadow fescue, but below the
average productivity for the collection and
the lowest productivity for the red fescue
accessions  Capriora, Atoluka and
Ravnogor. First cut account for the largest
share of annual forage productivity —
35%q second and sixth cuts — 21-23%,
and third, fourth and fifth cuts of 8-15%.

Relatively good annual distribution of dry
weight productivity is observed, with the
decline in the driest and warmest months,
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CyxuTe 1 TOMIW Meceuun, HO pacTeHusTa
He u3nagat B Mb/IEH NOKOW, a nMma dop-
MupaHe Ha 6uomaca u oTkocu. Bapupa-
HeTO BbTpPE B nonynauunte n Mexay Tax e
cunHo ot 30,81% go 101,07 %, npwu cpea-
HO 3a KonekumaTa 64,64% (Tabnvua 4).

but the plants do not fall into complete
dormancy and there is formation of
biomass and cuts. The variation within
and between populations is strong from
30.81% to 101.07%, with an average of
64.64% for the collection (Table 4).

Ta6bnuua 4. CpegHn apuTMETUYHN CTOMHOCTM Ha NMPOAYKTMBHOCT Cyxa Maca Ha obpasuu

BnacaTtkum 3a 2017 r.

Table 4. Average arithmetic values of dry matter productivity for fescue accessions, 2017

MpoaykTMBHOCT cyxa Maca, Dry matter productivity, g

ggc?:;;gn | otkoc | 1l oTKOC 11l oTkOC IV oTkOC v Vi O6uwo CV, %

| cut Il cut Il cut IV cut OTKOC | OTKOC Total

Vcut | VIcut

Albena 76,52 61,57 39,79 27,12 20,68 | 28,14 | 253,81 | 56,74
Adela 56,46 28,56 20,43 12,58 10,60 | 14,21 | 142,84 | 61,98

IRGR- 106,84 | 39,71 32,09 28,67 19,77 | 32,05 | 259,13
47,04

Sadovo

Transilvan 21,21 19,94 6,72 1,86 0,86 50,59 91,75
Capriora 11,10 10,45 3,35 0,78 0,34 26,02 77,62
Ravnogor 8,10 7,55 4,01 1,98 3,64 25,29 50,13
Atoluka 10,17 5,31 3,26 1,45 0,64 20,83 101,07
Merifest T 11,34 | 22,37 23,40 9,08 8,67 | 14,88 89,73 30,81
average 37,72 24,43 16,63 10,44 8,15 | 22,32 | 108,53 | 64,64
min 8,10 5,31 3,26 0,78 034 | 1421 20,83 30,81
max 106,84 | 61,57 39,79 28,67 20,68 | 32,05 | 259,13 |101,07

SD 37,70 18,90 14,38 11,57 8,36 9,12 100,07

CV,% 99,95 77,35 86,49 110,78 | 102,57 | 40,87 92,21
Mpe3 2018 r. cpegHaTa NPOLYKTUB- In 2018, the average forage

HOCT Ha oypax cyxa maca e 92,47 g. C
Hali-BMCOKa MPOAYKTMBHOCT Hag cpeg-
Hata ca 4 o6pasuu: OT TPbCTMKOBMAHA
Bnacatka Albena, IRGR-Sadovo n Adela,
a oT nMBagHa Bnacatka Merifest T, a nog,
cpefHarta NpoAyKTMBHOCT 3a KONnekuusaTa
ca obpasuuTe yepBeHa Bnacartka Capriora,
Ravnogor n Atoluka n nuBagHa Bnacatka
Transilvan. MbpBu O0TKOC 3aema Haii-
ronam Assn oT roguiiHarta npoaykTUBHOCT
Ha doypax -58 %, TpeTn 1 4eTBbPTU OTKOC —
Hag 20 %, a BTopn M netn ot 11-13%.
MeTtposa (2019 a, b) cbobuiaBa, Ye Haii-
BMCOKa € MPOAYKTMBHOCTTA Mpu o6pasuu
OT NMBajHa W TPbCTUKOBUAHA BnacaTku
OT nbpBu oOTKOC (80% OT roavHaTa).
BapupaHeTo BbTpe B nonynauuite u
Mexnay Tax e cuaHo ot 38,19% fo 121,68
%, npu cpefHO 3a konekuuata 67,27%
(Tabnuua 5).

productivity of dry mass is 92.47 g. The
highest productivity above the average is
4accessions: Albena, IRGR-Sadovo and
Adela tall fescue, and Merifest T meadow
fescue, and below the average
productivity for the collection are the
Capriora, Ravnogor and Atoluka red
fescue and Transilvan meadow fescue.
First cut account for the largest share of
annual forage productivity of - 58%, third
and fourth cuts account for over 20%, and
second and fifth slopes of 11-13%.
Petrova (2019 a, b) reports that the
highest is the productivity of first-cut
meadow and tall specimens (80% of the
annual). The variation within and between
populations is strong from 38.19% to
121.68%, with an average of 67.27% for
the collection (Table 5).
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Tabnvuya 5. CpegHu apUTMETUYHU CTOMHOCTU Ha NPOAYKTMBHOCT Ccyxa Maca Ha obpasuu
Bnacarku 3a 2018 r.
Table 5. Average arithmetic values of dry matter productivity for fescue accessions, 2018

MpoaykTuBHOCT cyxa Maca, Dry matter productivity, g
O6pasel, o
Accession lotkoc | lloTkoc | IlloTkoc | IV oTkoc | V otkoc | O6Lwo CV, %
| cut Il cut 11l cut IV cut V cut Total
Albena 115,56 27,90 31,26 34,98 15,33 225,02 38,19
Adela 72,91 14,09 15,18 16,11 6,86 125,15 74,82
IRGR-Sadovo 131,57 21,87 29,18 27,15 14,76 224,53 50,09
Transilvan 12,44 12,44 92,29
Capriora 5,76 1,10 6,68 121,68
Ravnogor 10,36 1,85 3,80 16,01 54,44
Atoluka 31,24 2,77 34,01 65,33
Merifest T 50,21 14,37 14,17 12,54 4,62 95,92 41,35
average 53,76 11,99 18,72 22,70 10,39 92,47 67,27
min 5,76 1,10 3,80 12,54 4,62 6,68 38,19
max 131,57 27,90 31,26 34,98 15,33 225,02 121,68
SD 48,78 10,55 11,43 10,28 5,45 91,90
CV,% 90,74 87,93 61,06 45,31 52,48 99,38
Mpe3 2019 r. cpegHaTa NPOAYKTUB- In 2019, the average forage

HOCT Ha dhypax cyxa maca e 135,73 g. C
Hall-BMCOKa NPOAYKTMBHOCT Haj, cpejHaTta
ca 2 obpasum OT TPLCTMKOBMAHA BnacaTka
IRGR-Sadovo n Albena, a nog cpegHata
NPOAYKTUBHOCT 3a Konekuuata ca obpas-
uute Adela, Merifest T n Ravnogor. Tpu ot
obpasumte 4epBeHa BnacaTtka Capriora,
Atoluka n nmBagHa Bnacatka Transilvan
3armBart npes Tasu rogvHa. MNbpBM OTKOC
3aemMa Hail-ronam Asn  oT  roguiHata
NPOAYKTMBHOCT Ha doypax - 29 %, BTopu 1
Tpetu oTkoc — Hag 20 %, a 4eTBbPTU, NETU
M wectn ot 13-18%. BapupaHeTo BbTpe B
nonynauyumte M MexXay TAX € CUHO OT
55,08% po 134,60 %, npu cpefHo 3a
Konekumsata 74,24% (Tabnuuya 6).
O6pasunte TPbCTUKOBUAHA BNa-
caTka ce OT/iMyaBarT C ObAroTpanHocT,
BMCOKa NPOAYKTUBHOCT U CTabWIHOCT, U
paBHOMEpPHO pasnpefesieHe Ha npoayk-
TMBHOCTTa Ha hypax npes roguHata. OT
NMBajlHaTa BfNacaTka cefnekumoHHaTa
nonynauusa Merifest T ce oTnmMyaBa c
ABNTOTPanHOCT, BUCOKA MPOAYKTUBHOCT U
CTabuUNHOCT 3a BUAa, WU PaBHOMEPHO
pasnpefenieHve Ha NPOAYKTUBHOCTTA Ha
dypax npes roguHata, a OoT yepBeHaTa
Bnacatka camo ekotun Ravnogor, e
CpaBHUTENIHO Hal-AbAroTpaeH. Habnto-
JaBa ce crnefHaTta TeHAeHuua. U npes
TpUTE TOAUHU Ha MNpoy4vyBaHe CcOpPTOBETE

productivity of dry mass is 135.73 g. The
highest productivity above average is the 2
accessions of IRGR-Sadovo and Albena tall
fescue and below the average productivity
for the collection are the Adela, Merifest T
and Ravnogor accessions. Three of the
accessions red fescue Capriora, Atoluka
and meadow fescue Transilvan died this
year. First cut account for the largest share
of annual forage productivity of 29%, second
and third cuts account for over 20%, and
fourth fifth and sixth cuts of 13-18%. The
variation within and between populations is
strong from 55.08%to 134.60%, with
average of 74.24% for the collection (Table
6).

Tall fescue accessions are
characterized by persistency, high
productivity and stability, and an even
distribution  of  forage  productivity
throughout the year. The meadow fescue
Merifest T breeding populations is
distinguished by its longevity, high
productivity and stability for the species,
and uniform distribution of forage
productivity throughout the year, and by
the red fescue only the Ravnogor ecotype
is relatively long lasting. The following
trend is observed. In all three years of
study, the Albena and Adela varieties, as
well as the IRGR-Sadovo ecotype, are the
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Albena n Adela, kakto n ekoTnnbT IRGR-
Sadovo ca Hail-npoaykTMBHWUTE 0bpasum
Mo OTHOLLEHME Ha cyxaTa maca. TaxHata
CymMapHa npoaykTuBHOCT 3a 2017, 2018 u
2019 r. e kakTO cnepgga: IRGR-Sadovo —
739,10 g, Albena - 687,55 g; Adela —
397,90 g. Ekotun IRGR-Sadovo e Haii-
NPOAYKTUBHUAT 06pasel, cnegBaH oT
coptoBeTe Albena n Adela (Tabnuua 7).

most productive accessions in terms of
dry mass.

Their total productivity for 2017, 2018 and
2019 is as follows: IRGR-Sadovo - 739.10
g, Albena - 687.55 g; Adela - 397,90 g.
The IRGR-Sadovo ecotype is the most
productive, followed by the Albena and
Adela varieties (Table 7).

Ta6nvua 6. CpegHU apuUTMETUYHM CTOMHOCTM Ha MPOAYKTMBHOCT Ha Cyxa Maca Ha

o6pas3yy Bnacatkm 3a 2019 .

Table 6. Average arithmetic values of dry matter productivity for fescue accessions, 2019

MpoayKkTMBHOCT cyxa Maca, Dry matter productivity, g
O6pasel, V. %
Accession I otkoc | Il oTkoc | Il oTkoc | IV oTkoc | V oTkoc | VI oTkoc | O6L0 '

| cut Il cut Il cut 1V cut V cut VI cut Total
Albena 67,96 44,66 49,81 25,38 19,26 12,64 208,72 55,08
Adela 32,68 27,82 30,06 23,77 13,31 7,79 129,91 56,83
IRGR-Sadovo | 68,19 47,73 39,18 38,97 33,44 35,65 255,44 55,09
Ravnogor 4,64 2,15 6,79 134,60
Merifest T 25,43 19,02 22,06 9,15 2,31 77,77 69,60
average 39,78 28,28 35,28 24,32 17,08 18,69 135,73 74,24
min 4,64 2,15 22,06 9,15 2,31 7,79 6,79 55,08
max 68,19 47,73 49,81 38,97 33,44 35,65 255,44 | 134,60

SD 24,87 16,82 10,35 10,56 11,23 12,15 89,08

CV,% 62,52 59,50 29,33 43,43 65,77 65,01 65,63

Tabnuua 7. O6wa NPoAYKTMBHOCT CyXa Maca M paHroBO pasfnpefesieHne Ha obpasuym

B/lacatku 3a nepuoga 2017-2019r.

Table 7. Total dry matter productivity and rank distribution of fescue accessions for 2017-

2019 period
O6pa3e_u, MpoAyKTMBHOCT cyxa Maca, Dry matter productivity, g PaHr
Accession 2017 2018 2019 06110
Albena 253,81 225,02 208,72 687,55 2
Adela 142,84 125,15 129,91 397,90 3
IRGR-Sadovo 259,13 224,53 255,44 739,10 1
Average for F.ar. 218,59 191,57 198,02 608,18
Transilvan 50,59 12,44 63,03 5
Merifest T 89,73 95,92 77,77 263,42 4
Average for F.pr. 70,16 54,18 77,77 163,23
Capriora 26,02 6,68 32,70 8
Ravnogor 25,29 16,01 6,79 48,09 7
Atoluka 20,83 34,01 54,84 6
Average for F.r. 24,05 18,90 6,79 45,21
Total average 108,53 92,47 135,73 285,83
min 20,83 6,68 6,79 32,70
max 259,13 225,02 255,44 739,59
SD 100,07 91,9 99,6 293,62
CV, % 92,21 99,38 73,38 102,73
confidence 0,01 91,14 83,69 90,70 267,40
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ParxupaHeTo Ha obpasuute e Ha
6asza ob6lla cpegHa MpPOAYKTMBHOCT 3a
KOMeKkuMaTa u 3a BCEKM OT BuAoBeTe U
o6pasuyute B Hes. Mo BUAOBE Ha-BMCOKO
NPOAYKTMBHA € TPBLCTUKOBMAHATA Bnacat-
Ka obuyo cpegHo — 608,18 g, cnegsaHa ot
nmBagHata — 163,23 g © Hali-HUCKO
nNpoAyKTMBHA € 4epBeHaTa Bfnacatka —
45,21 g. 3a ycnosusata Ha LleHTpanHa
lOxHa bBbnrapnss Ha KaHesleHO-TopcKu
CMOIHUL,ONOA06HM noysu Petrova,
(20198B) ycTaHOBsIBa Npy cpaBHEHNE MeX-
4y nueagHa 1 TPBLCTUKOBUAHA Briacarka,
ye C Mo-BMCOKM NMPOAYKTMBHN Bb3MOXHOC-
TV 3a Pypax cyxa Maca ce xapakrepusu-
pa TpbCTUKOBMAHATA BracaTka. Obwarta
cpefHa apuTMeTW4yHa CTOMHOCT 3a npo-
OYKTUBHOCT Ha (ypaxk cyxa maca 3a
KonekumaTa e 285,83 g. Crasa AcHo, ye e
Hanuue ronsaMo BWOOBO pasnuuve, npwu
TPbCTUKOBMAHATA Bfacatka obpasuure
IRGR-Sadovo — 739,10 g n Albena -
687,55 g, npesBuwaBat CpefHOTO 3a BU-
Ja, Npy NuBajHaTta B/lacartka TeTpansio-
naHaTa cenekymoHHa nonynaums Merifest
T- 263,42 g, € 3HauUMTesIHO Hap cpefHaTa
CTOMHOCT 3a BMAa, a npu 4epBeHaTa
Bnacartka Atonyka — 54,84 g n PaBHorop —
48,09 g npeBuLIaBaT cpegHaTa CTOMHOCT 3a
BMAA No NPOAYKTMBHOCT Cyxa Maca.

Ha ®urypn 1, 2 n 3 ca nokasaHu
pasnpefeneHveTo Ha obpasuuTte Bnacat-
Kn no mofena Ha Francis u Kannenberg
(1978) 3a TpuTe rogvHM Ha NPOy4YBaHETO.
Mpe3 2017 r. B NbpBU U Haii-KenaH oT
CefekuMoHHa rnefgHa Touyka KBajpaHT
nonagar obpasuute TPbCTUKOBUAHA Bria-
catka IRGR-Sadovo, Albena un Adela.
OcTtaHanuTte 5 reHoTUNOBE OT KONekumaTa
ca nuBajHa W YepBeHa B/acatku U ca
pasnpefeneHy B HUCKOMNPOAYKTMBHaTa
30Ha Ha TPeTU U YeTBBbPTM KBaJpPaHT.

The ranking of the accessions is
based on the overall average productivity
for the collection and for each of the
species and samples in it. The most
productive species by species are tall
fescue average - 608.18 g, followed by
meadow fescue - 163.23 g and the least
productive is red fescue - 45.21 g.

For the conditions of Central South
Bulgaria of cinnamon-forest tar-like soils,
Petrova (2019 b) found that in comparison
with meadow and tall fescue, the tall
fescue is characterized by higher
productive forage capacity. The total
arithmetic mean value of dry mass forage
productivity for the collection is 285.83 g.

It is clear that there is a large species
difference, with the tall fescue the
accessions IRGR-Sadovo - 739.10 g and
Albena - 687.55 g, exceed the average for
the species; for meadow fescue tetraploid
breeding population Merifest T - 263.42 g,
significantly above the mean for the
species, and for the Atoluka - 54.84 g and
Ravnogor - 48.09 g red fescue exceed the
average for the species by dry mass
productivity.

Figures 1, 2 and 3 show the
distribution of fescue accessions by the
model of Francis and Kannenberg (1978)
for the three years of the study. In 2017,
the first and most selective quadrant, from
the breeding point of view, were the tall
fescue accessions IRGR-Sadovo, Albena
and Adela. The other 5 genotypes in the
collection are meadow and red fescue
and are distributed in the low productivity
zone of the third and fourth quadrants.
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our. 1. PasnpeaeneHne/oyeHka No NPOAYKTUBHOCT Ha Cyxa mMaca U eKo/10ru4vHa
CTabuNHOCT Ha o6pasum BracaTkm 3a 2017 r.
Fig. 1. Distribution/evaluation by dry mass productivity and ecological stability

of fescue

Mpes3 cnegBawarta 2018 r. B nbpsun
KBagpaHT ce pasnpenensar oTHoso Albena
n IRGR-Sadovo, KakTo U cenekunoHHaTa
nonynauusa Merifest T (F.pr. 7) n pyMbH-
ckuaAT copT Adela c Bucoka NpPoOAyKTUB-
HOCT M BMCOKa CTabW/IHOCT, T.e. HUCKa
BapnabunHoct. OcTaHanMTe o6pasumn ce
pasnpefenat B TPeTM U YETBLPTU
KBa[paHTU — C HUCKA MPOAYKTUBHOCT.
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In the next 2018, Albena and IRGR-
Sadovo are redeployed in the first
quadrant, as well as the Merifest T breed-
ing population (F.pr. 7) and the Romanian
variety Adela with high productivity and
high stability, ie. low variability. The
remaining accessions are distributed into
third and fourth quadrants - with low
productivity.

Transilvan Capriora
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our. 2. PasnpefeneHne/oLeHka No NpoAyKTUBHOCT Ha Cyxa Maca W eKosoriyHa
CcTabunHOCT Ha obpa3sum BracaTku 3a 2018 r.
Fig. 2. Distribution/evaluation by dry mass productivity and ecological stability

of fescue accessions in 2018

lMpe3s nocnegHata rogvHa Ha Wu3-
cnegpaHeto 2019, IRGR-Sadovo n Albena

In the final year of the survey 2019,
IRGR-Sadovo and Albena again fall in the
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OTHOBO MonajaTt B MbpBU KBafpaHT, AOKATO
copT Adela ce HaMuMpa Ha rpaHuuaTa Mexay
UeTBBLPTM W MbPBU, HO MOA CcpegHata
NPOAYTUBHOCT Ha KoNekuuaTa 3a roguHara.
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first quadrant, while the Adela variety is at
the border between fourth and first, but
below the average productivity of the
collection for the year.
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-
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dur. 3. PasnpegeneHuve / oueHka Nno NPoAYKTUBHOCT Ha cyxa Maca 1 eKosiormyHa
CcTabunHOCT Ha o6pa3sum BracaTku 3a 2019 r.
Fig. 3. Distribution/ evaluation by dry mass productivity and ecological stability

of fescue accessions in 2019

EkotmnoBeTe Ravnogor, Atoluka, 1
coptoBeTe Transilvan u Capriora nokas-
BaT No-HUCKa OT cpefHaTa obLia npoayk-
TUBHOCT Ha (pypax B KOMOMHALMA C HUCKO
1 BWCOKO BapupaHe npes uesimaT nepuos
Ha Npoy4YyBaHETO W ce pasnpefensart Mex-
Oy Tpetm u 4YeTBbPTU KBaZpaHT Mnpes
roavHuTe. Mo OTHOLEHUE Ha AbAroTpai-
HOCTTa efuHCTBEHO npu Ravnogor ce
oTyMTa NPOAYKTMBHOCT Mpes3 nocrejHaTa
roguHa Ha npoy4ysaHeto. OcTaHanute
€KoTUMOoBe ca 3arMHa/ii U He ca oT4u-
TaHn. EkotmnbT IRGR-Sadovo u copTbT
Albena nokassaTt BMCOKa NPOAYKTUBHOCT U
BMCOKa CTabW/IHOCT Mpe3 Lenvs nepuos Ha
npoyyBaHeTo. B nogkpena Ha HawuTe pe-
3ynTaTy ca U AaHHUTe OT nNpoyyBaHe B HOx-
Ha Bbarapus, ye 6barapckuat copt Anbe-
Ha, n3bpaH 3a KOHTpo/sa B oNuTa, NpUTEXa-
Ba Hal-BUMCOK roguiueH p[obus OT cyxa
6romaca, a MHTpoayuMpaHuTe pehepeHTHN
COpTOBE 3aemMaT MEeXAWHHO MOMOoXeHue
(Stamatova, 2017; Petrova, 2019 a,b).

Ha durypa 4 e nokasaHa [AeHOpo-
rpaMa Ha NpoBEAEH MepapXxnyeH knacTep
aHann3 no metoga Ha Ward Ha 8 reHOTU-
nose Bnacatku 3a 2017 r. dopmupaHu ca
3 dAcHo 060cobeHM knacTepa CbOTBET-
CTBalWM HaMb/HO MO pasnpefesieHneTo
Ha obpasuute ot durypa 1.

The ecotypes Ravnogor, Atoluka,
and the Transilvan and Capriora varieties
show lower than average total forage in
combination with low and high variation
over the entire study period and are
distributed between the third and fourth
quadrants over the years. In terms of
durability, only Ravnogor reported
productivity in the last year of the study.

The remaining ecotypes have been died
and have not been reported. The IRGR-
Sadovo ecotype and the Albena variety
showed high productivity and high stability
throughout the study. In support of our
results are also the data from a study in
southern Bulgaria that the Bulgarian Albena
variety selected for the control in the
experiment has the highest annual yield of
dry biomass and the introduced reference
varieties occupy an intermediate position
(Stamatova, 2017; Petrova, 2019 a, b).

In Figure 4, the dendrogram of a
hierarchical cluster analysis by Ward
method of 8 genotypes fescue for 2017 is
shown three clearly separated clusters
were formed, corresponding completely to
the distribution of the samples of Figure 1.
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MbpBN Knactep ce CbCTOM OT
coptoBete IRGR-Sadovo, Albena n
Adela, koeTo Hamb/IHO CbLOTBETCTBA Ha
MbPBU KBaAPaHT.

BbB BTOpM Kknactep nonagar
Merifest T n Ravnogor, KoUTO CbOTBET-
CTBaT Ha YETBBLPTM HUCKONPOAYKTUBEH U
cTabuneH kBagpaHT. B nocnegHus Tpetn
Knactep Bfv3aT ocTaHa/iMTe o6pasuu oT
KonekymsatTa — ekotunoseTe Transilvan,
Capriora n Atoluka, kaTo nocnegHust e Ha
M3BECTHA AuCTaHuMsa OT TAX. Moxe cbC
CUTYPHOCT fJa ce Kaxe, 4ye knacrepupa-
HETO Ha BapuaHTuTe Bnacatku ot 2017r.
Hanb/IHO CbLOTBETCTBA Ha pasnpegere-
HMEeTO UM no MeToga Ha Francis nu
Kannenberg (1978).

The first cluster consists of the
IRGR-Sadovo, Albena and Adela
varieties, which corresponds completely
to the first quadrant.

The second cluster includes
Merifest T and Ravnogor, which
correspond to the fourth low-productive
and stable quadrant. The final third cluster
includes the rest of the collection's
accessions - the Transilvan, Capriora and
Atoluka ecotypes, the latter being some
distance away. It can be safely said that
the clustering of 2017 variants of fescue is
completely consistent with their
distribution by the method of Francis and
Kannenberg (1978).

Dendrogram using Ward Linkage
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NPoAyKTMBHOCTTA Ha cyxa maca (g) n BapupaHe (CV, %) 3a 2017 .
Fig. 4. Cluster analyses of 8 fescue accessions according dry mass productivity

(9) and variability (CV, %) in 2017

Ha ®wurypa 5 e npeacraseHa feH-
Aporpama Ha npoyyeHute obpasuu Bna-
caTKu Mo OTHOLUEHME Ha KlacTep aHaus
KOMOWMHMPALL, NPOAYKTMBHOCTTA Ha Cyxa
mMaca n KoeuuneHT Ha BapupaHe. lMpe3
2018 r. ce HabnwgasaT Tpu knactepa. B
MbPBUAT KNacTep Ha 61M3ka AucTaHuus
ce HamupaT obpasuymte IRGR-Sadovo wu
Albena. Te odopmAT egHa rpyna no oT-
HOLLUEeHNe Ha NPOAYKTUBHOCT M €KO0rny-
Ha CTabunHocT. BbB BTOpW M Hai-ronsm
knactep ca rpynupaHu  obpasuute
Ravnogor, Merifest T, Atoluka n Adela,
KOUTO Ce pasnpefenaT B [ABa pasnyHu

In Figure 5 shows a dendrogram of
the studied fescue accessions with
respect to cluster analysis combining dry
mass productivity and coefficient of
variation. In 2018, there are three
clusters. In the first cluster at close range
are the samples IRGR-Sadovo and
Albena. They form one group in terms of
productivity and environmental stability. In
the second and largest cluster are the
samples Ravnogor, Merifest T, Atoluka
and Adela, which are divided into two
different quadrants. Merifest T and Adela -
in the first quadrant, Atoluka and
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kBagpaHTu. Merifest T n Adela — B nbpsu
KBaZpaHT, Atoluka u Ravnogor — B ueT-
BbPTU. [loCnegHuAT Knactep ce CbCToU
ot Capriora n Transilvan, pasnpegensawm
ce B TPeTV KBapaHT.

Habnwgasa ce gobpa cbrnacysa-
HOCT Mexay pasnpegeneHeto no Francis
n Kennenberg (1978) n knactepupaHeTo
Ha obpasuuTe BbB BTOPM U TPeTM kac-
Tep. 3a roguHata Hali-uHTepecHu ca
o6pasuyute IRGR-Sadovo n Albena nona-
Jalum B NbpBM KBaZpaHT Mo pasnpeje-
JIEHVEeTO 1 B efVH KacTep.

Ravnogor - in the fourth. The last cluster
consists of Capriora and Transilvan,
which are distributed in the third quadrant.

There is good agreement between
the  distribution of Francis and
Kennenberg (1978) and the clustering of
accessions in the second and third
clusters. The most interesting for the year
are the IRGR-Sadovo and Albena
accessions, which are in the first quadrant
of the distribution and in one cluster.

Dendrogram using VWard Linkage

Ruxcaled Distarnces Clustss

Coenliries
s 2o
1

IRGR- -Sadov 1

Albens

Aroluka

Adela

=3

Capriora

dur. 5. Knactep aHanu3 Ha 8 ob6pa3uu Bnacatkn (Festuca ssp. L) no oTHoLeHne
NPoAyKTMBHOCTTA Ha cyxa maca (g) n BapupaHe (CV, %) 3a 2018 .
Fig. 5. Cluster analyses of 8 fescue accessions according dry mass productivity

(9) and variability (CV, %) in 2018

Ha ®dwurypa 6 e npeacraBeHa feH-
Aporpama Ha knactepeH aHasim3 Ha 5
obpasum BnacaTtku npes nocnegHta (2019)
rogvHa Ha npoyyBaHeTo. O6pa3yBaHu ca
Tpu sicHO 060cobeHn knactepa. EkoTunsT
Ravnogor chopmupa camMocTosiTenieH knac-
Tep, KOWTO € Hali-oTAasieyeH OT BCUYKM
ocTaHa/IM o6pasuy 1 CbOTBETCTBA Ha pas-
npefeneHneTo My B Haii-HebiaronpusiTHUs
Tpetn «kBagpat ot durypa 3. IRGR-
Sadovo n Albena obpa3sysart camocTosiTe-
JIeH KnacTep, CbOTBETCTBALY, Ha pa3npae-
JIEHNETO MM B MbPBY KBagpar Ha noco4e-
Hata dwurypa. PecnekTMBHO OTAEMHO
hopmupaHnsaT  knactep oT  Adela n
Merifest T cboTBETCTBA Ha TAXHOTO pas-
npegeneHve B 4eTBbPTU KBaZpaHT — Mo-

In Figure 6. a dendrogram of a
cluster analysis of 5 fescue accessions
during the last (2019) year of the study is
presented. Three distinct clusters have
been formed. The Ravnogor ecotype
forms a separate cluster, which is farthest
from all  other accessions and
corresponds to its distribution in the most
unfavorable third square of Figure 3.

IRGR-Sadovo and Albena form a
separate cluster corresponding to their
distribution in the first quadrant of the
figure. Respectively, the separately
formed cluster of Adela and Merifest T
corresponds to their fourth quadrant
distribution - lower productivity with lower
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HMCKa NPOAYKTUBHOCT C MO-HUCKO Bapupa-
He. Habniopgasa ce gobpa cbrnacyBaHoCT
Mexzay KnacTepHua aHanns Ha obpasuuTe
N TAXHOTO CbOTBETHO pasnpejesieHne no
Mozena Ha Francis n Kennenberg 3a
2019 r. Ekotun IRGR-Sadovo u copt
Albena npuTexaBaT BMCOKa NPOAYKTUB-
HOCT 1 CTaBMNHOCT U npes3 TpuTe roguHu
Ha npoyusaHe. ToBa ce Bwxga oOT
MOCTOSAHHOTO WM MPUCBHCTBME B MNbPBM
KBaJpaHT N0 NOCOYEHWs No-rope mogersn.

variation. There is good agreement
between the cluster analysis of the
accessions and their respective

distribution according to the Francis and
Kennenberg model for 2019. The IRGR-
Sadovo ecotype and the Albena variety
have high productivity and stability in all
three years of study. This is evidenced by
their constant presence in the first
quadrant of the above model.

Dendrogram using Average Linkage (Between Groups)
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Fig. 6. Cluster analyses of 8 fescue accessions according dry mass productivity

(g) and variability (CV, %) in 2019

N3BOAN

YcTaHOBEHO e, Ye NPOAYKTUBHOCT-
Ta Ha (hypax npu obpasum BnacaTkum Ba-
puvpa CUMHO B 3aBMCMMOCT OT reHoTmna —
BUZA, COPT WM €eKoTWN, MIOMAHO HUBO,
CE30HHU pa3nnuusa (nogpacTn U roauHn),
KakTo 1 OT yCNoBMATa Ha OTriexaaHe.

Mpe3 2017 r. obpasyuTe Bracartku
C MNPOAYKTMBHOCT Ha (hypax Hapg cpeg-
HaTta 3a KosnekumaTa ca 3: ekotun UPIP-
CapoBo 1 coptoBe AnbeHa n Adela. MNpes
2018 r. copToBeTe AnbeHa n Adela, kakto
n ekotmnet WPIrP-CagoBo 1n cenek-
UMoHHaTa nonynauua Merifest T wunn
06wWo 4 0bpasym ca c NPOAYKTUBHOCT Hafg,
cpepgHata. lpe3 2019 r. ekotun UNPIP-
CapoBo 1 copt AnbeHa ca Hali-BUCOKO
NPOAYKTUBHU K cTabunHu. Obpasunte
yepBeHa Bnacatka Atoluka n Capriora n

CONCLUSIONS

It has been established that the
forage productivity  vary  strongly
depending on the genotype — species,
variety or ecotype, ploidy level, seasonal
variations (growths and years), as well as
growing conditions.

In 2017 the fescue accessions with
forage productivity over the collection’s
average are 3: ecotype IRGR — Sadovo
and varieties Albena and Adela. In 2018
the varieties Albena and Adela, and also
the ecotype IRGR — Sadovo and breeding
population Merifest T, altogether 4
accessions have productivity over the
average. In 2019 ecotype IRGR - Sadovo
and varieties Albena are the highest
productive and stable. Red fescue
accessions Atoluka and Capriora and
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nvwBagHa BnacaTka Transilvan 3arvsar
cnej YeTBbpTa NPOAYKTUBHA rOf4MHA U ca
Nno-mMasiko AbAroTpaHn B CpaBHEHME C
obpasuuTe TPBCTUKOBMAHA BacaTka.

Hali-Bucoka cpegHoroguiiHa U
obLwa npoAyKTMBHOCT Ha Ccyxa Maca U
€KoormyHa cTabusiHOCT 3a TpUTe roAnHU
ce oTuuTa Npu 06pasunTe TPbCTUKOBUAHA
Bnacarka — ekotun NPIP-CagoBo v copT
AnbeHa, chopmupawm Han-ronsm 6poii
nogpactn roguwHo (6,5) n 3a nepuoga
17).

C Hali-BMCOKa 06la NpoayKTuB-
HOCT cyxa 6uomaca W ekofiormyHa cra-
OGUHOCT 3a TpUTe ToAMHW NO BUAOBE ca
obpasuuTe: OT TPBLCTUKOBMAHA BrlacaTka
ekotun NPI'P - Cagoso - 739,10 g n copTt
AnbeHa 687,55 g; OoT nMBagHa Bnacartka
TeTpansiongHata cenekuMoHHa nonyna-
uma Merifest T 263,42 g U OT 4yepBeHa
Bnacartka ekotunoBe ATosiyka 54,84 g u
PasHorop — 48,09 g, npesuwasalin
cpefgHaTa CTOMHOCT 3a Buaa.

MpunoxeHnte paBa MeToga 3a
oueHka - Francis n Kannenberg (1978) n
KnacTbpeH aHanu3 fgasar efHOMOCOYHU
pesynTatu u ca HaexaeH MHCTPYMEHT 3a
TaH4eM Ccefiekuust no npoAyKTMBHOCT Ha
doypax W ekosormyHa CcTabuiHOCT npwu
BuaoBeTe oT pop Festuca.

meadow fescue Transilvan died after the
fourth productive year and they are lest
persistent in comparison with the tall
fescue accessions.

The highest average annual and
total dry mass productivity and ecological
stability for the three years is taken into
account in the tall fescue accessions:
ecotype IRGR - Sadovo and variety
Albena, which formed the highest
regrowths number per year (6,5,6) and
total for the period (17).

Accessions with the highest total
dry mass productivity and ecological
stability for the three years by the species
are: from tall fescue ecotype IRGR -
Sadovo - 739,10 g and variety Albena -
687,55 g;from meadow fescue — tetraploid
breeding population Merifest T - 263,42 g
and from red fescue — ecotype Atoluka -
54,84 g and Ravnogor - 48,09 g, exciding
average value for the each species.

The two evaluation methods
applied - Francis and Kannenberg (1978)
and cluster analysis have obtained
unidirectional results and are a reliable
tool for tandem selection for forage
productivity and environmental stability in
Festuca species.
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PE3OME

Mpe3 nepuopga 2014-2017 1. B
YuebHO ekcnepumeHTasiHaTa W BHeApu-
Tencka 6asa Ha karegpa PacTeHue-
BbACTBO Npu ArpapeH yHuBepcuteT -
MnoBaus 6Gelle usBeneH NOMCKM ONWT, B
KOMNTO e npoyyYyeHO BAWAHWMETO Ha ABa
opraHo-mMvHepanHu npogykta: Meracon
(3000 mi/ha) u Meracbon npotenH (3000
ml/ha) Bbpxy [obuBa Ha TBbpaatTa
nweHuya copt En6pyc. TpeTupaHeTo e
M3BbLPLIBAHO BbB (pasute OGpaTeHe,
BpeTeHeHe W wu3KnacssaHe. OMUTLT e
3a/10KeH cnep npewecTBEHUK HaxyT no
MeToAa Ha APOo6HWUTE napuesikn B YeTupu
MOBTOPEHUS C FONIEMUHA Ha pekonTHaTa
napuesnka 10 m?.

B pesynTtat Ha npoBeAeHWAT onuT
€ YyCTaHOBEHO CNefHOTO:

M3nuTaHnTe opraHo-MuHepasHn npo-
OYKTW ca NOBUAMN NOSIOXUTENTHO BbPXY
JobuBa Ha TBbpAaTa MuweHuua copt
En6pyc.

Haii-Bucok p[o6veB Ha 3bpHO OT
TBbpAaTa nweHuua copt Enbpyc ce
nosyyaBa npu BapuaHTa TpeTupaH BbB
(hasa OpaTeHe C oOpraHO-MUHepanHAT

SUMMARY

During the period 2014-2017, in the
Study, Experimental and Implementation
Base of the Department of Plant growing
of the Agricultural University - Plovdiv a
field experiment is carried out that
explores the influence of two organo-
mineral products: Megafol (3000 ml/ha)
and Megafol protein (3000 ml/ha) on the
productivity of the Durum wheat variety
Elbrusl. The treatment is done in the
phases of tillering, stem elongation and ear
emergence. The experiment is performed
after predecessor chickpea, according to
three factor experiment by the method of
split plots, repeated four times, with
dimensions of the land plot 10 m?.

As a result of the conducted
experiment, the following is found out:

The tested organo-mineral products
have positive influence on the productivity
of the Durum wheat Elbrus.

The highest grain yield obtained
from the Durum wheat Elbrus is achieved
in the variant treated in the phase of
tillering with the organo-mineral product
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npoaykt Meradpon (3000 mi/ha), npwu
KOWTO yBe/IMYEeHMEeTO Ha NPOAYKTUBHOCT-
Ta cpefHo 3a nepuofa Ha u3cnenBaHe e
c 0.447 t/ha (11.5 %) noBeuye OT HeTpe-
TMpaHaTa KOHTposa.

HoBute opraHo-mvHepasHKn npo-
OYKTU ca CbAeicTBasim 3a MNoBULLABaHe
CTOMHOCTUTE Ha CTPYKTYPHUTE €/IEMEHTU
Ha pobuBa kato: 6poi knacuyeTa, 6poli
3bpHa M Maca Ha 3bpHOTO Ha €efHo
pacTeHue.

KntovoBun gymu: TBbpAa nweHnya,
OopraHo-MvHepasiHy NpoaykTn, Ao6us

yBO/[,

Mpo6neMbT 3a nosuaBaHe Ha Npo-
OYKTVBHOCTTA W Ka4yeCTBOTO Ha MLeHWY-
HOTO 3bPHO npugobusa BCe MNO-TOAMO
3HayeHve BbB Bpb3Ka C nosulasaHe Mo-
TpebHOCTUTE Ha HaceNeHNeTo U U3NCKBa-
HUATA KbM XpaHuTenHata CTOWHOCT W
TEXHOMIOTMYHUTE CBOWCTBA Ha 3bPHOTO 3a
HyxamTe Ha xn1ebonpousBoACTBOTO, Ha
MakapoHeHaTa M cnajgkapckara npoMuLL-
nexoct (Delchev et al.,, 2000; Rossini et
al., 2018).

Cnopep pegmua aBTopu nosuLLaBa-
HeTo Ha AobuBa M KayecTBOTO Ha TBBbP-
JaTa nweHvua e pesynrar OT B3auMmo-
OENCTBMETO Ha KOMMAEKC OT dakTopw,
BrIouBawm copta (Rossini et al., 2018;
Dechev 2008), arpoekonornyHuTe ycno-
BMS U TEXHOMorMaTa Ha OoTriexgaHe u
npubupaHe Ha nuweHuuara (Panajotova
and Kostadinova, 2019; Ercoli et al., 2011;
Cathy et al., 2019; Gonfa et al., 2018).

MONOXNTENHOTO B/IUSAHNE OT W3-
Nnon3BaHeTo Ha OGMOSIOTNYHO aKTVBHU Be-
liecTsa 3a NoBMULIABAHE Ha MPOAYKTUB-
HUTE Bb3MOXHOCTU MPU peauLa 3bpHEHO-
XWUTHWU KyOTypy € j[okasaHa B onuTu
u3sBefeHu B YyxbuHa (Petr, 2005; Wolber
and Seemann, 2006) n y Hac (Delibaltova
et al., 2009; Kolev et al., 2011). B Hayu-
HaTa nuTepartypa ca U3HeCeHU [aHHW 3a
npenaparu, KOMUTO MOBWLWIABAT YCTONYM-
BOCTT& Ha pacTeHusATa KbM pPasINyHu
CTPecoBu (hakTopW, KaTto BUCOKM U HUCKU
TemnepaTtypn (Delchev et al., 2001,
Delchev et al., 2011, Kolev et al., 2015).

Megafol (3000 ml/ha), in which the
increase of the productivity average for
the period of study is with 0.447 t/ha (11.5
%) more than the untreated control.

The new organo-mineral products
contribute for the higher values of the
structural elements of the yield, such as:
number of the spikelet per spike, number
of the grains per spike, mass of the grains
per spike in one plant.

Key words: Durum wheat, organo-
mineral products, yield

INTRODUCTION

The issue of boosting the
productivity and enhancing the quality of
wheat grain is attaining greater

importance in relation to the increased
necessities of the population and the
requirements to the grain nutritional
values and technological properties so as
to meet the needs of the bread-making,

pasta and confectionery industries
(Delchev et al.,, 2000; Rossini et al.,
2018).

According to a number of authors,
the increase in yield and quality of durum
wheat is the result of the interaction of a
whole complex of factors, including the
cultivar (Rossini et al., 2018 Dechev
2008), the agriecological conditions as
well as the growing and harvesting
technologies (Panajotova and
Kostadinova, 2019; Ercoli et al., 2011;
Cathy et al., 2019; Gonfa et al., 2018).

The positive influence of the use of
biologically active substances to increase
the productive capacity of a number of
grain cultures is proven in experiments
performed abroad (Petr, 2005; Wolber
and Seemann, 2006) and in our country
as well (Delibeltova et al., 2009; Kolev et
al., 2011). Scientific literature presents
data about preparations that increase the
resistance of the plants towards various
stress factors such as high and low
temperatures (Delchev et al, 2001,
Delchev et al., 2011, Kolev et al., 2015).
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Mpu HacTosWeTo wn3cnensaHe cu
noctaBMxme 3a Uen [a YCTaHOBUM
BNIMSAHUETO Ha HOBW OpraHo-MuHepanHu
NPOAYKTU BBbPXY MNPOAYKTUBHOCTTA Ha
TBbpAaTa nweHuua copt Enbpyc.

MATEPVAJT U METOOU

B YuebGHO ekcnepumMeHTasHaTa U
BHeApuTesncka 6asa Ha kategpa Pacte-
HMEBBACTBO Npu ArpapeH yHUBepcuTeT -
MnosavB e u3BefeH MOJICKM ONUT npes3
nepnoga 2014-2017 r., B KOWTO € npo-
YYEHO BAUSHWETO Ha CcnejHuTe opraHo-
MUHepanHu npoayktu: Meradgon — (O6Ly
asotr — 3.0 %; OpraHnyeH asotr — 1.0 %;
HebentbueH, octarbueH a3oT — 2.0 %;
Kanues okeug (K,0) — 8.0 %; OpraHuuyeH
Bbriepos (C) — 9.0 %; OO6LWOo opraHuyHn
Bewectea — 155 %; Kowmnnekc ot
6MONOTMYHO aKTUBHM BeLlecTBa (EKCTpakT
OT 3axapHO LBEKNO, EKCTpaKkT OT BOAO-
pacnu) B gosa (3000 ml/ha) n Meradon
npoterH — (06w, asor - 2.0 %;
OpraHuyeH a3oT — 1.0 %; HebentbueH,
ocTtatbyeH a3or — 1.0 %; Kanues okcug —
4.5 %; OpraHunyeH Bbrnepog — 10.0 %;
GEA 166 — komnnekc OT 6uOSI0rMYHO
aKTMBHM BELLECTBA, KOUTO akTusumpar
reHuTe, y4yacTBawy B npoueca Ha
CMHTEe3a Ha npotenHu) B posa (3000
ml/ha) Bbpxy [obmBa Ha TBbpAaTa
nweHuya copt Enb6pyc. WM3nutBaHuTe
NPOAYKTN ca npuiaraHu camoCTOATENHO
N B KOMOWHaumsi BbB (ha3uTe OGpaTeHe,
BpeTeHeHe U1 u3knacsasaHe. OnNUTbLT e
3a10keH cref, npegwecTBEHUK HaxyT no
MeToda Ha ApObHMTE Mapuesikn B YeTUpK
MOBTOPEHUSI C TONIEMMHA HA peKosTHaTa
napuesnka 10 m?.

CeunTbarta Ha TBbpAaTa NniweHuua e
M3BbpWBaHa B ONTUM&/IHUS CPOK OT
20.10 pgo 05.11. cbc centbeHa Hopma 500
Kb/HSieMW cemeHa/m’ W MUHepasHo
TopeHe ¢ 120 kg/ha asot m 80 kg/ha
ochop, kato npeau ceutbara ce
BHacsLe Us/10TO Koamyectso dpocdhopeH
Top ¥ 1/2 oT a30THMA, a paHo HanposneT
KaTo noaxpaHBaHe - ocTaHasiata 4yacT oT
a3oTHMA Top. CnaseHn ca BCUYKM 3BEHA
OT yTBbpAeHaTa TEXHOJIOrMs 3a OTI/IeX-

In this survey we set ourselves the
objective to find out what the influence is
of new organo-mineral products on the
productivity of Durum wheat variety
Elbrus.

MATERIAL AND METHODS

In the Study, experimental and
implementation base of the Department of
Plant growing of the Agricultural

University - Plovdiv a field experiment is
carried out during the period 2014-2017,
which explores the influence of the
following organo-mineral products:
Megafol - (Total nitrogen - 3.0%; Organic
nitrogen - 1.0%; Non-protein residual
nitrogen - 2.0%; Potassium oxide (K;0) -
8.0%; Organic carbon (C) - 9.0%; Total
organic matter - 15.5%; complex of
biologically active substances (sugar beet
extract, algae extract) in dose (3000
ml/ha) and Megafol protein — (Total
nitrogen - 2.0%; Organic nitrogen - 1.0%;
Non-protein residual nitrogen - 1.0%;
Potassium oxide (K,O) — 4.5%; Organic
carbon (C) - 10.0%; GEA 166 - A complex
of biologically active substances that
activate genes involved in protein
synthesis) in dose (3000 ml/ha) on the
productivity of the Durum wheat variety
Elbrusl. The tested products were applied
alone and in combination in the phases of
tillering, stem elongation and ear
emergence. The experiment is performed
after predecessor chickpea, according to
three factor experiment by the method of
split plots, repeated four times, with
dimensions of the land plot 10 m?.

The sowing of the Durum wheat is
done within the optimal period, i.e. from
20.10 to 05.11. with sowing rate 500
germinating seeds/m® and  mineral
fertilization with 120 kg/ha nitrogen and 80
kg/ha phosphorus, where the entire
quantity of phosphor fertilizer and 1/2 of
the nitrogen fertilizer are inserted before
sowing, while early in the spring the
remaining quantity of the nitrogen fertilizer
is inserted as a nutrition. All elements are
observed of the established technology
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JaHe Ha TBbpAaTa nweHuua.

OTuuTaHn ca CTPYKTypHUTE ene-
MEHTU Ha MPOAYKTMBHOCTTA: 6poii Knac-
yeTa B K/1ac, 6poii 3bpHa B K1ac, Maca Ha
3bpHata B Knac (g) U Ao6MB Ha 3bPHO
(tha). Cratuctnyeckata obpaboTka e
M3BbpWIEHA C MPOrpaMHMs  MPOAYKT
BNOCTAT® (Penchev, 1988).

PE3YNITATN N OBCBXAAHE

KonuyectBoTo Ha Banexurte npes
BEreTalMoHHUSA npenoj Ha TBbpaara
nweHuuya Gelle kakto cnegga: 2014/2015
r. — 655.8 mm/m® 2015/2016 r. — 388.5
mm/m?, 2016/2017 — 264.2 mm/m* npu
4190 mm/m® 3a TpngeceTroguleH
nepuog (Purypu 1 n 2).

for growing Durum wheat.

The structural elements of the
productivity are reported, namely: number
of the spikelet per spike, number of the
grains per spike, mass of the grains per
spike (g) and grain yield (t/ha). Statistical
processing was performed with the
BIOSTAT® software product (Penchev,
1988).

RESULTS AND DISCUSSION

The rainfall quantity during the
vegetation period of the Durum wheat is
as follows: year 2014/2015 r. — 655.8
mm/m?, 2015/2016 r. — 388.5 mm/m’,
2016/2017 — 264.2 mm/m* while for the
thirty-year period this amount is 419,0
mm/m? (Figure 1 and 2).

120

100

80

60

40

20
X Xl I I 11l v | Vv Vi
®2014-2015 119,11 15,4/ 28,7 |124,6 (52,1|74,4|18,8|40,8|14,6
m2015-2016 70,3139,6| 3,6 |169,6|24,4(33,9|30,7|64,7|59,7
®2016-2017 19,7(132,9| 2,4 |70,1|11,1|47,9(26,1|52,7|15,4
W Average for 30 years| 53 | 50 41 | 32 | 38 | 41 | 57 | 61

dur. 1. Cyma Ha BasiexxuTe Nno meceuu, mm/m?
Fig. 1. Sum of precipitation by months, mm/m?
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—+—2014-2015 110,8/11,3]
—8-2015-2016 [12,8]11,3]
2016-2017 [12,7] 6,6 |
= Average for 30 years' 12,6' 7,4 '

dur. 2. CpegHO MeceYyHa Temneparypa
Fig. 2. Average monthly temperatures

Mpe3 TpeTata rogmMHa cymapHo Ko-
NINYECTBOTO BaUIEXU € NO-Maslko OT ToBa
Ha KIMMaTuyHaTa Hopma, HO peKosTHaTa
2016/2017 r. e no-6naronpusATHa 3a pac-
Texa W pasBUTMETO Ha O06VKHOBeHaTa
nweHuua nopagy no-gobpoto um pas-
npefeneHve npes KputuyHute asn ot
pasBUTMETO Ha pacTeHuATa.

He6naronpuaTHa 3a pa3BuTMeTO Ha
pacTeHusAsTa e nbpeaTta 2014/2015 r. MNo-
pafgv 3acyllaBaHeTo fnpes3 MeceL, anpwn,
KoraTo ce 3anarart CTPYKTYpHUTE efleMeH-
TV Ha gobuea.

Mopaan efHOMOCOYHOCT Ha AaHHW-
Te npe3 nepuoja Ha wu3cnefBaHe Ha
®urypn 3, 4 n 5 ca npegcraBeHn nosny-
YeHUTe cpefHW CTOMHOCTW Ha u3MepBa-
HUTEe GWOMETPUYHWM nokKasatenun. M3nut-
BaHUTE OpraHo-MVHepasiHW MPOAYKTUN ca
MOBNUAMN MOJSIOKUTENHO 3a MoBuMLIABaHe
Ha CTOMHOCTWTE Ha OT4YeTeHWTe CTPykK-
TYPHU enemMeHTn Ha gobuBa Gpoi kiac-
yeTa, 6poi 3bpHa M Maca Ha 3bpHaTa B
Knac.

xit | 1 [m v v ]w
2,4 | 1,4 | 2,7 | 69 [11,8]17,1]22,4]
51 |-01] 8 |93 |155] 17 [233]
2,2 |-39]32 |97 [12,7]17,6[23,7]
22 (04[22 6 [12,2]17,2]209]
In the third year, the total

precipitation was less than that of the
climatic rate, but the 2016/2017 harvest
year was more favourable to the growth
and development of common wheat due
to their better distribution over the critical
phases of plant growth

Unfavourable for the development
of the plants is the first year 2014/2015
due to the drought in the month of April,
when the structural elements of the yield
are formed.

Due to the common tendency of the
data during the experimental period,
Figure 3, 4 and 5 shows the obtained
average values of the measured
biometrical indicators. The tested organo-
mineral products influence positively for
the increase of the values of the reported
structural elements of the yield — number
of the spikelet per spike, number of the
grains per spike, mass of the grains per

spike (g).
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18,1
usknacseare (heading) 18,7
17,8
19,2
BpeTeHeHe (stem elongation) 20,1
18,8
20
Bpatene (tillering) 21,5
19,4
0 5 10 15 20 25

m Megafol protein ~ ®m Megafol ™ Control no treated

dur. 3. bpoi knac4yeTa B Knac (cpegHo 2014-2017)
Fig. 3. Number of the spikelet per spike (average 2014-2017)

usknacssaue (heading)

BpeTeHeHe (stem elongation)

bpatene (tillering)

0 20 40 60 80 100 120 140

®m Control no treated  ®m Megafol = Megafol protein

dur. 4. Bpoii 3bpHa B knac (cpegHo 2014-2017)
Fig. 4. Number of the grains per spike (average 2014-2017)
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2,5
2,039 1,926
2 569 1,631

1.5
1
0,5
0

bpatene (tillering) BpeTeHeHe (stem u3KnacseaHe

elongation) (heading)
m Control notreated  m Megafol = Megafol protein

dur. 5. Maca Ha 3bpHaTa B Knac, g (cpegHo 2014-2017)
Fig. 5. Mass of the grains per spike, g (average 2014-2017)

Haii-ronsam 6poii knacyeTta, 6Gpoi
3bpHa M Maca Ha 3bpHata B kiac ce
nosyymxa Mpu BapwaHTa TpeTMpaH C
opraHo-mMuHepanHua npoaykt Meradon
BbB (pasa 6bpateHe ¢ gosa 3000 ml/ha
CbOTBETHO C 21.5 6p.; 43.2 6p. n 2.039 g
noBeye OT HETPETMPAHUTE KOHTPOSHU
pacTeHusl. Ha BTOpo MACTO ce Hapexaa
BapvaHTa npbCkaH €  npenapata
Merachon BbB (pa3a BpeTeHeHe C [o3a
3000 ml/ha.

Ha Tabnuua 1 ca WM3HECeHu
JaHHUTe 3a nonyyeHus o6MB NO roguHU
1 cpefHo 3a nepvoga. Hai-3HauntesiHo e
NOBULLEHNETO HAa MPOAYKTMBHOCTTA Ha
TBbpAaTta nweHuua copT Enépyc npu
BapuaHTa TpeTupaH BbB (hasa bparteHe ¢
opraHo-mMviHepasnHua npoaykt Meradon
(3000 mil/ha). Mo roguHM yBENWYEHNETO
Ha fJobuBa Ha 3bPHO NPU TO3M BapuaHT e
ot 0.414 t/ha npe3 2015 r. go 0.498 t/ha
npes 2017 r. A cpefHo 3a nepuvofa Ha
uscneasaHe c¢ 0.447 t/ha (11.5 %) noseue
OT HeTpeTupaHaTa KoOHTpona.

The largest number of the spikelet
per spike, number of the grains per spike,
mass of the grains per spike is achieved
in the variant treated with the organo-
mineral product Megafol in the phase of
tillerimg with a dosage of 3000 mil/ha
respectively with 21.5 pieces; 43.2 pieces
and 2.039 g more than the untreated
control plants. On the second place is
positioned the variant sprayed with the
Megafol in phase of stem elongation with
dosage 3000 ml/ha.

Table 1 shows the data about the
obtained yield for the different years and
averagely for the period. The increase of
the productivity of the Durum wheat
variety Elbrus is most significant when it is
treated in the phase of tillering with the
organo-mineral products: Megafol (3000
ml/ha). For the different years the
increase of the yield of grains for this
variant varies from 0.414 t/ha for the year
2015 to 0.498 t/ha in the year 2017 or
averagely for the period of the experiment
with 0.447 t/ha (11.5 %) more than the
untreated control crops.
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Tabnuua 1. o6muB Ha 3bpHO, t/ha
Table 1. Grain yield, t/ha

®a3un Ha pa3BuTne Mpoayktn 2015 2016 2017 CpegHo
Phases of growth Products Averade
BparteHe KoHTpona
Tillering Control 3542 3676 4.405 3874
Meradhon
Megafol 3.956° 4.105° 4.903° 4.321°
Meradhon npoTenH
Megafol protein 3.812° 3.908% 4.710° 4.143%
BpeTeHeHe KoHTpona
Stem elongation Control 3.514 3.649 4.352 3.838
Meradpon
Megafol 3.691° 4.020° 4.860° 4.190°
Meradhon npoTenH
Megafol protein 3.548™ 3.740™ 4.640™ 3.976™
M3knacsBaHe KoHTpona
Heading Control 3.451 3.545 4.249 3.748
Meradhon
Megafol 3.504% 3.953% 4.735° 4.064°
Meradpon npoTtenH
Megafol protein 3.465™ 3.636"™ 4.532™ 3.878™
GD 5% 0.145 0.342 0.451 0.236
1% 0.168 0.375 0.492 0.284
0.1% 0.192 0.416 0.504 0.315

a, b, c

ab,c

Ha BTOpO MACTO e BapuaHTa npbe-
KaH c npenapata Meracdon BbB (hasa
BpeTeHeHe ¢ go3a 3000 ml/ha cpegHo 3a
nepuoga Ha nscnegsaHe ¢ 0.352 t/ha (9.2
%) B noBeuye OT KOHTponata. Cneasa
BapuaHTta TpetupaH ¢ Merad)on npoTenH
(3000 ml/ha) BbB (hasa 6paTeHe cpefHo
3a nepuofja Ha ekcnepumeHta c 0.269
t/ha (7.0 %) noBeue OT KOHTpoONaTa.

MpoaykTMBHOCTTA Ha TBbpAaTa
nweHunua copt Enbpyc e B pesyntar Ha
NOMTIOXUTENIHOTO BbL3LENCTBME HAa W3NUT-
BaHUTe  OpraHo-MUHEpPasIHN  MPOAYKTU
BbpPXy CTPYKTYpHUTE  €/IeMEHTN Ha
fo6uBa. [0 OTHOLLEHME Ha KUMaTUYHNTE
0COBEHOCTM Ha roAuHWUTE, Mpe3 KouTo

, AokasaHocT npu 5, 1 and 0.1%; ns — HAMa Joka3aHOCT
, significance at 5, 1 and 0.1%; ns — not significant

In second place follow the variants
sprayed with Megafol (3000 mi/ha) in the
phase stem elongation averagely for the
period of the experiment with 0.352 t/ha
(9.2 %) more than the control crops. Next
follow the variants sprayed with Megafol
protein (3000 mi/ha) in the phase tillering
averagely for the period of the experiment
with 0.269 t/ha (7.0 %) more than the
control crops.

The productivity of the Durum
wheat variety Elbrus is due to the positive
influence of the tested organo-mineral
products on the structural elements of the
yield. Regarding the climatic
characteristics of the years during which
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6elle nNpoBeAeH onuta no-BUCOKN A06MBHN
OT BCWYKM BapuaHTU Ce Mnosydnxa npes
pekonTHata 2017 r. KoATO Gelwle 6naro-
npusiTHa 3a pacTexa K pas3BuMTUEeTO Ha
TBbpAaTa niweHnua.

N3BOAN

WN3nuTtaHuTe OopraHo-MvHepasiHm
NPOAYKTN ca MOBAUAMN MOMOXUTENHO
BbpPXy MNPOAYKTMBHOCTTA Ha TBbpaata
nweHuya copT Enbpyc.

Hali-BuCOK [o6uB Ha 3bpHO OT
TBbpAata nweHuda copt Enbpyc ce
nosyyaBa Mpu BapuaHTa TpeTuMpaH BbB
(paza OpaTeHe C OpraHo-MUHepasHuSA
npoaykt Meradon (3000 ml/ha) cpegHo
3a nepuoga Ha uscnegsaHe c 0.447 t/ha
(11.5 %) noBeye OT HeTpeTMpaHaTa
KOHTpona.

Ha BTOpO MACTO e BapuaHTa npbe-
KaH c npenapata Meracdon BbB (hasa
BpeTeHeHe ¢ go3a 3000 ml/ha cpegHo 3a
nepvoga Ha nicnegBaHe ¢ 0.352 t/ha (9.2
%) B NoBeYe OT KOHTpoara.

CnegBa BapwvaHTa TpeTupaH C
Meracgpon npoteuH (3000 ml/ha) BBLB
(pasza bGpaTeHe cpegHO 3a nepuoja Ha
ekcnepumeHta ¢ 0.269 tha (7.0 %)
rnoBeye OT KOHTponara.

HoBuTe opraHo-mMvHepasHu npo-
OYyKTU ca CbAeincTBann 3a nosullaBaHe
CTOMHOCTUTE Ha CTPYKTYPHWUTE efNleMeHTU
Ha gobuea kaTo: 6poli knacueta, 6Gpoii
3bpHA M Maca Ha 3bpPHOTO Ha €efHo
pacteHue.

the experiment is implemented, the
highest yields from all variants are
achieved in the harvest year 2017 which
is favourable for the growth and
development of the Durum wheat.

CONCLUSIONS

The tested organo-mineral products
influence positively the productivity of the
Durum wheat variety Elbrus.

The highest grain yield from the
Durum wheat variety Elbrus is achieved in
the variant treated in the phase of tillering
with the organo-mineral product Megafol
(3000 ml/ha), where the increase of the
productivity averagely for the
experimental period is with 0.447 t/ha
(11,5 %) more than the untreated control
crops.

In second place follow the variants
sprayed with Megafol (3000 mi/ha) in the
phase stem elongation averagely for the
period of the experiment with 0.352 t/ha
(9.2 %) more than the control crops.

Next follow the variants sprayed
with Megafol protein (3000 ml/ha) in the
phase tillering averagely for the period of
the experiment with 0.269 t/ha (7.0 %)
more than the control crops.

The new organo-mineral products
help for the increase of the values of the
structural elements of the grains, such as:
number of the spikelet per spike, humber
of the grains per spike, mass of the grains
per spike of one plant.

NMTEPATYPA /| REFERENCES
1. Delibaltova, V., T. Kolev and D. Nenkova, 2009. Inflaience of Some Plant
Growh Reguators on Maize (Zea mays L.) Productivity Elements and Grain Yield. Plant

Science, 46(3), 274-277 (Bg).

2. Delchev, G. and T. Kolev, 2001. Effect of Antitranspirant Poligard K of the
Durum Wheat. Plant Science, 38(1), 10-13 (Bg).
3. Delchev, G., T. Kolev and D. Nenkova, 2011. Impact of Some Mixtures

between Stimulators and Antigrass Herbicides on the Sowing Properties of the Durum
Wheat Sowing-seeds, JCEA, 12(3), 398-408 (Bg).
4, Delchev, G., M. Deneva and D. Dechev (2000). Comparative Testing of

Bulgarian and
Rastenievadni nauki, 37(2), 67-71 (Bg).

Italian Varieties of Durum Wheat by Grain Yield and Quality.

5. Dechev, D., 2008. Genetic Remoteness of Some of Our and European Durum
Wheat Varieties. Rastenievadni nauki, 45(4), 308-312 (Bg).

166



6. Ercoli, L,. I. Arduini, M. Marioti and A. Masoni, 2011. Durum Wheat Grain
Yield and Quality as Affected by S Rate under Mediterranean Conditions. European J.
Agronomy, 35, 63-70 (It).

7. Gonfa, A., B. Bedadi and A. Argaw, 2018. Effect of Bagasse Ash and Filter
Cake Amendments on Wheat (Triticum turgidum L. var. durum) vyield and Yield
Components in Nitisol. International Journal of Recycling of Organic Waste in
Agriculture, 7, pp. 231-240 (Et).

8. Kolev, T., Zh. Todorov and D. Nenkova, 2011. Testing of New Biologically
Active Substances in Triticale. Plant Science, 48(5), 491-494 (Bg).
9. Kolev, T., I. Petrova, Zh. Todorov and L. Koleva-Valkova, 2015. The

Influence of Natural Organic Products on the Productivity of Durum Wheat. 4"
International Scientific and Practical Conference, 21-29 May 2015, Irkutsk, pp. 29-33 (Bg).
10. Panayotova, G. and S. Kostadinova, 2019. E ciency and Risk of Long-term
Fertilization of Durum Wheat. Bulg. J. Agric. Sci., 25 (Suppl. 3), 24-28 (Bg).

11. Penchev, E., 1988. Evaluation of Productivity and Quality Indicators for Wheat
with Mathematical Models. Autoresponder (Bg)

12. Petr, J., 2005. Yield Potential of Rye and Population Varieties in Ecological
and Intensive Cultivation. Scientia Agriculturae Bohemica, 36(2), 41-48 (Cz).

13. Rossini, F., M. Provenzano, F. Sestili and R. Ruggeri, 2018. Synergistic
Effect of Sulfur and Nitrogen in the Organic and Mineral Fertilization of Durum Wheat:
Grain Yield and Quality Traits in the Mediterranean Environment. Agronomy, 8, 189;
doi:10.3390/agronomy8090189 (It)

14. Thomas, C., Gifty E. Acquah, Andrew P. Whitmore, Steve P. McGrath and
Stephan M. Haefele, 2019. The E ect of Di erent Organic Fertilizers on Yield and
Soil and Crop Nutrient Concentrations. Agronomy, 9, 776.

15. Wolber, D. and E. Seemann, 2006. Use of Growth Regulators in Cereals in
2006. Getreide Magazin, 1, 22-29 (D).

167



	Aneliya Katova & Zhelyazko Vulchinkov_paper 2_final.pdf
	Mitka Todorova & Tanko Kolev_paper_LATEST.pdf

