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PE3IOME

OueHeHO e kayecTBOTO Ha (oypaxa
Mo XMMWUYEH CbCTas, CMUNAEMOCT U eHep-
rMiiHa 1 NpoTeMHoBa XpaHuTesiHa CTOMHOCT
Ha wecT obpasum exosa rnasuua (Dactylis
glomerata L.) oTrnexaaHun B KOJEKUMOHEH
NMATOMHVK MHOTOTOAWLLIHU XWUTHW TpeBu, B
TOBa 4MCNO O6BbArapCcKM U MHTPOAyLMpaHu
COPTOBE W €KOTUMNOBE OT NPOJIETEH, JIETEH U
eceHeH nogpacT B MOJICKM ONMUT B
VHCTUTYT no dpypaxHuTte Kyntypu, MNneseH.
OnpegeneHn ca nokasarenunte 3a OCHOBEH
XuMmyeckn cbctaBs (BeeHge aHanua),
BMI@KHVHHW KOMMOHEHTW Ha KJeTbyHuUTe
CTEHU MO getepreHTeH aHanus (Van Soest),
€H3MMHa in Vitro cMUNIaeMoCT Ha CyXOTo U
opraHnyHo BeulecTBo (metog Ha Aufrere),
noTeHuuanHaTa eHepruiiHa M NpoTeEMHOBA
XpaHuTesiHa CTOMHOCT MO Pas/IYHN cucTe-
Mu. lMpe3 NbpBM NposeTeH noapact C
Hali-BUCOKO  CbAbpXaHue Ha npoTenH
20,79%, Hali-HUCKO Ha BAKHUHHW KOMMO-
HeHTU Csn. 23,50%, HAB 51,87%, KAB
36,09% 1 BMCOKA CMWUMIAEMOCT Ha CyXo
BellectBo 60,72% e Bap.25, cnepsaH ot
Bap.30 1 Bap.26. C Haii-BMcoKa Bapuabu-
HOCT ca nokasatenute KAJ/1 n cteneH Ha
nramgnkanmsa, cboteetHo CV  31,8% wu
34,0%. C Hail-BMCOKa OTHOCUTE/IHA XpaHu-
TenHa ctoiiHocT (RFV) 109 n 102 oTH% ca
Bap.25 n Bap.27. EHepruitHaTa xpaHuten-

SUMMARY
Forage quality by chemical
composition, digestibility, energy and

protein feeding value of six accessions
orchardgrass (Dactylis glomerata L.)
grown in collection nurseries — Bulgarian
and introduced varieties and ecotypes in
spring, summer and autumn growths are
evaluated in field trial in the Institute of
Forage Crops, Pleven. The parameters of
general chemical composition (Weende
analysis), plant cell walls fiber
components content by detergent analysis
(Van Soest), enzyme in vitro digestibility
of dry and organic matter (method
d’Aufrere), potential energy and potential
protein feeding value by different systems
are determined. In the first spring
growth the highest protein content 20,79,
the lowest of fiber components CF
23,50%, NDF 51,87%, ADF 36,09 and the
highest digestibility of dry matter 60,72%
belongs to Var.25, followed by variants
30,26. The greatest variability is character
to parameters ADL and degree of
lignification: CV 31,8% wn 34,0%
respectively. The highest Relative
Feeding Value (RFV) is 109 and 102
rel.% for Var.25 and Var.27. Energy
feeding value UFL-UFV 0,703-0,593 have



HocT UFL-UFV 0,703-0,593 e makcumasiHa
3a Bap.27, a c MakcumasiHa npoTenHoBa
XpaHuTenHocT ca Bap.25 — 160 g kg™ cyxo
BellecTBO U Bap.30 — 152 g kg™ . Mpes
BTOpW fleTeH nogpacT MO CpefHU CTol-
HOCTM BCWUYKM o06pasuynm ca C no-gobpo
KauyecTBO Ha hypaxa — BUCOKO CbAbpKaHue
Ha NPOTEeWH, HUCKO Ha BMAKHWUHHU KOMMO-
HEHTW 1 BUCOKa CMUIaemocT. Mo cbabpxa-
HWe Ha npoTeuH n Csn. BapuaHtute 25, 26
n 30 npeBuwaBart cpegHaTa CTOMHOCT; a no
cmunaemocT Bap.30 ce oT/MyaBa C Haii-
BMCOKa cmunaemoct 68,89%. CpepgHaTa
OoTHocuTenHa xpaHuTtenHoct (RFV) e 106
0TH.%, KaTo BapwaHTuTe 26, 25, 27, 30 A
HagsuwasaT. C makcumasiHa RFV e Bap.26 —
115 oTH.%. EHepruiiHata HeETO XpaHuTen-
HOCT e Haii-Bucoka npu Bap.30 UFL-UFV
0,777-0,677. MakcumanHa npoTenMHoBa xpa-
HUTeNnHoct Ha dypaxa e PBD-PDIN-
PDIE:162,129,100 g kg' (Bap.26).
lNMpomeHuTe B Xofa Ha CMUIaemMocTTa Ha
€X0Ba [f1aBuLa OT HUCKa KbM MO-BUCOKa ca
B MOC/1e40BaTe/THOCT OT MbPBY KbM BTOPU U
Tpetun. CpefHata CMWIaeMoCT Ha TpeTu
eceHeH nogpacT e 72,69%, a makcumar-
Hata 74,07% (Bap.30). CpegHata RFV Ha
obpasunte e 141 0TH.%, a Hali-BMCokaTa e
npn Bap.25 — 150 oTH.%. Bap.30 gemoH-
CTpupa Hall-B1Coka HEeTO eHepruiiHa xpaHu-
TENHOCT NO BCUYKM CUCTEMMW Ha OLEeHKa, a
npoTeMHoBaTa XpaHuWTenHa CTOMHOCT e
BUCOKa npu ob6pasunte Bap.27, 25, 30 —
PBD-PDIN-PDIE: 196, 151, 112 g kg™ cyxo
BELLLeCTBO.

KnouoBn aymu: exoBa rnasuvua
(Dactylis glomerata L.), cenekuus,
CMW1aeMOCT, €eHepruiiHa 1 npoTenHoBa
XpaHuTesiHa CTOMHOCT

YBO/,

ExoBarta rnasuua (Dactylis glomerata
L.) e aBTOTETpan/iongHa, KpbCTOCaHO-
onpawuBalla ce oypaxHa Tpesa u e egHa oT
OCHOBHWUTE MHOTOTOAWLLHN TPEBW, W3MNoS-
3BaHM 3a nawla u 3a Npou3BOACTBO Ha CEHO
B yMepeH knumar (Santen and Sleeper,
1961). Bbnpekn ye D. glomerata e eguH-
CTBeHMAT BuA4 B poga Dactylis, BuAbT
BK/1H0YBA, KaKTO CpeanM3eMHOMOPCKU, Taka U
KOHTVHEeHTasleH ekoreorpadcku nogsnaose,
KOUTO ca guniougHu u - TeTpansaougu
(Stewart and Ellison, 2011). ExosaTta rna-

maximal values in Var.27 and maximal
protein feeding value belong to Var.25 -
160 g kg™ dry matter and Var.30 — 152 g
kg™. In the second summer growth all
accessions demonstrate by mean values
better forage quality — higher protein
content, lower fiber components content
and higher digestibility. The variants 25,
26 and 30 exceed mean protein and
crude fiber values and Var.30 distinguish
the highest digestibility 68,89%. The
mean RFV is 106 rel.% as Variants 26,
25, 27, 30 exceed it. The maximal RFV
belong to Var.26 — 115 rel.%. Energy net
feeding value is the highest for Var.30
UFL-UFV 0,777-0,677. The maximal
protein feeding value belongs to Var.26;
PBD-PDIN-PDIE: 162, 129, 100 g kg™
respectively. The changes in
orchardgrass forage digestibility from low
to higher are consequently from first
toward second and third growths. The
mean digestibility of the accessions from
third autumn growth is 72,69% and
maximal 74,07% (Var.30). The mean RFV
of the accessions is 141 rel.% and the
highest is for Var.25 — 150 rel.%. The
variant 30 demonstrates the highest net
energy feeding value by different systems
of evaluation and protein feeding value is
high for the accessions Var.27, 25, 30 —
PBD-PDIN-PDIE: 196, 151, 112 g kg™ dry
matter.

Key words: orchardgrass (Dactylis
glomerata L.), breeding, digestibility,
energy and protein feeding value

INTRODUCTION

Orchardgrass (Dactylis glomerata
L.) is an auto-tetraploid, out-crossing
forage grass, and is one of the main
perennial grasses used for grazing and
hay production in temperate -climates
(Santen and Sleeper, 1961). Although D.
glomerata is the sole species in the
Dactylis genus, the species includes both
Mediterranean and Continental
ecogeographic subspecies that are diploid
and tetraploid (Stewart and Ellison, 2011).



BMLA € CWIHO npejnoyvMTaHa OT TPeBo-
NacTHUTE XXMBOTHW, MMa ObP3 pacTex B
Haya/oTo Ha ce3oHa UM € efHa OT Hali-
CbBMECTUMUTE  MHIOTOAMLUHN  DYPaKHU
TpeBW, B CMECKM C MHOroroguwHn 6060o8u,
OCHOBHO ¢ nwouepHa (Medicago sativa L.)
(Chamblee and Lovvorn, 1953; Santen and
Sleeper, 1961; Brummer and Moore, 2000).
TA ocurypsisa BUCOK, CTabuneH n KayecTseH
pobus 6uomaca c ronaMm AuanasoH Ha
TONEpaHTHOCT KbM kAumarta. Exosata
rnaBula e mpaso-, CeHKO-, TOM/I0- U CyXo-
ycToliumMBa ¢ gobpa Bb3CTaHOBMTENHA CMO-
COBHOCT cnepf nokocsisaHe. Cpep 18 noasu-
fa ¢ 1Tpu nnongHn Huea (Lumaret,1988),
TeTpannovgHata D. glomerata  ssp.
glomerata e Haii-pasnpocTpaHeHa. Ta nma
BMCOKa  MopdosiornyHa  BapuabusiHOCT
(Lindner et al.,, 2004) n npeacTasnsBa
OCHOBHMS noABuA4 3a MPOM3BOACTBO Ha
dypax B EBpona (Peeters 2004). Noseue
oT 200 copTa exoBa Tnasuua ca Cb3gageHun
ot 50-Te roguHM Ha MUHaNA BEK Hacam B
cBeTa; 133 OT TAX ca peructpupaHy B
Espona (Sanada et al., 2010a). lNogo6pssa-
HeTO Ha MpPOM3BOACTBOTO Ha hypax u ka-
4ecTBOTO MpU abuoTMyeH CTpec (To/lepaHT-
HOCTTa KbM Cylla 1 CTyA) ca Lenun B nporpa-
MUTE 3a CeeKuMss M reHeTMka Ha exoBa
rnasuMuya no uenua cBAT (Sanada et al.,
2010b), kakTo 1 ycToluMBOCTTa Ha 6oNecTu.
Hail-BaxHUTEe Kputepum 3a cenekuusTa B
Bbarapus, ocBeH [06MB cyxa Maca W
ObNroTpaiHOCT, YCTOMYMBOCTTA Ha pPbXAa,
paHHO3pPEenocT WM KbCHa rpyna Ha 3pe-
N10CT, Tbil KaTo TOBa € pefoBEH KOMMNOHEHT
Ha CMeCKUTE OT XUTHU 1 6060BU TPEBU € U
KayecTBOTO Ha dhypax. OnTumManHOTO Bpe-
Me 3a MNoKocsiBaHe WAn cunaxupaHe (T.e.
ONTMMa/IHO paBHOBECKE MeXAy A06MB cyxa
Maca M KayecTBO) 3a exoBa rnasuua Hali-
[obpe cbBnagja c ToBa Npu niouepHata, u
He cbBnaja c NoBeyveTo Apyru BUaoBe.
Exosata rnasvua Moxe paa 6bae
KnacuuumpaHa kato paHHa [0 MeXAWHHa
Mo 3pANOCT B CPaBHEHWE C APYIN XWUTHU U
6060BM TpeBu (Dent and Aldrich 1963).
ChbllUeBpeMEHHO HOBUAT matepuan Tpabsa
Ja 6bAe npoaykTUBEeH W ajantupaH KbM
MECTHUTE arpoeKoIorMyHN ycnoeus. MHoOro
YecTO XefaHuTe MpU3HauUM ca HaauyHu B
npvpoaHuTe nonynaumn, KoeTo M npasu
LEHHW 3a NPSKOTO M3MNON3BaHe B Cenekuus-

Orchardgrass is highly preferred by
livestock, exhibits early season growth,
and is one of the most compatible
perennial forage grasses when sown with
perennial legumes, e.g., alfalfa (Medicago
sativa L.) (Chamblee and Lovvorn, 1953;
Santen and Sleeper, 1961; Brummer and
Moore, 2000). It has a high and stable
quality biomass yield with a large range of
climate tolerance. It is frost-, shade-, heat-
and drought tolerant with good regrowth
ability.

Among 18 subspecies with three ploidy
levels (Lumaret1988), tetraploid D.
glomerata ssp. glomerata is the most
common. It has high morphological
variability (Lindner et al. 2004) and
represents the major cocksfoot
subspecies for forage production in
Europe (Peeters 2004). More than 200
cultivars of cocksfoot have been bred
since 1950s in the world; 133 of them are
now maintained in Europe (Sanada et al.
2010a). Improving forage production and
quality under abiotic stresses (tolerance to
drought and cold) are objectives in
orchardgrass breeding and genetics
programs throughout the world (Sanada
et al. 2010b) as also to increase disease
resistance. The most important cocksfoot
breeding criteria in Bulgaria, besides DMY
and quality, persistency and rust
resistance, is earliness or lateness,
because it is a regular component of
grass-legume mixtures. The optimal
timing of cutting or ensiling (i.e., optimal
balance between DMY and quality) for
cocksfoot does not coincide with most
other species but best suits with alfalfa.

Cocksfoot can be classified as early
to intermediate in maturity in comparison
with other grasses and legumes (Dent
and Aldrich 1963); At the same time, new
material should be productive and
adapted to local agro-ecological
conditions. Very often required
characteristics are available in natural
populations, what refers them to direct



Ta wnm npoussoacteoto (Posselt and
Willner, 2007). TsAxHaTa CTOMHOCT OTAaBHa
ce npusHaBa OT cenekunoHepute (Boller
and Green, 2010, Sokolovic et al., 2016).

B Bwarapusa cenekumoHHaTa nporpa-
Ma ¢ exosa rnasuuya (Dactylis glomerata L.)
e cTapTupana npe3 1966 r. n npe3 1978 r. e
peructpupaH MbpPBUAT WU E€AMHCTBEH COPT
[bbpaBa, koiWto e TeTpannong (Katova,
2016). Tpun camoCcToATEIHO OTINeXaaHe
ocurypssa Hag 8 t/ha cyxa maca u 0,5-0,6
t/ha cemeHa. Moaxoasu, e 3a ceHo, nawa u
Ccunax. YCTONYMB € Ha cywa, CTy[ U JIMCTHU
60/1eCTW. YCTAHOBEHM Cca KayecTBeHuTe
XapakTepucTukm Ha hypaxa, buoxmmmuyec-
KNSl CbCTaB, CMUIAEMOCTTa U XpaHUTe/Ha-
Ta cToiiHocT Ha copTta (Naydenova, 2009;
2012; Naydenova et al., 1999; 2001). CopT
exosa rnasuua [vbpaBa e BnucaH B
copToBaTta /iMcTa Hail-Hanpeg npe3 1978 r.,
nocne npes 1998 r. nma n3gageH ceptudn-
KaT oT MaTeHTHO BeAOMCTBO Ha Peny6nvka
Bvarapua (Tomov, 1979; 1987). Tosa e
Hall-CTapusiT COpT 3a cTpaHaTa OT To3u Buj,
n ce copronogabpxa B WPK - lneseH.
[JelicTBneTo Ha cepTudmkata e ¢ Npoab/-
XWUTEsTHOCT 25 ., KOeTO Hanara HoBa Cesiek-
LMOHHa nporpama.

Mpu cenekumaTa Ha exosarta rna-
BYLLa Ce uenun aa ce cb3gazle BUCOKOMNPO-
OYKTVMBEH COPT C no-gobpa aneTUTHOCT U
KauecTBO Ha (pypaxa. TAa 3anoysa pactex
paHo npe3 nponeTTa 1 ce passrBa 6bP30.
TA e TonepaHTHa Ha CsHKa, cyla u Tomn-
nnHa (Santen and Sleeper, 1996) 1 moxe
Aa ce oTrnexaa B 6e4Hn 1 NAUTKX NOYBMK.
Mpun BUCOKN HMBA Ha a30T, TS € cpep, Haii-
NPOAYKTUBHUTE OT TpeBUTE XNagHUA
knumvar (Lacefield et al., 2003). Bbnpeku
TOBa, aneTuTHOCTTa W CMWNaemocTTa
Tpsa6bBa pa ce nopobpat (Dijk, 1959).
OCHOBHUAT HefocTaTbK Ha  exoBaTa
rnasvla e HegoctarbyHaTa aneTUTHOCT,
npuyMHeHa OT TBBLPAOCTTA Ha nucTara
ypes Ha/MuMeTo Ha CuanKatusmpaHu
3bbyeTa. 3agavarta Ha cenekunoHepuTe e
Ja cb3fasBaT COpPTOBE C MEKW nmncra no-
[obpa aneTUTHOCT, KaTo CblLEeBPEMEHHO
noaabpxar noTeHuvana 3a [06uB Ha
Hali-NpoAyKTVBHUTE copToBe. Llenta Ha
HalwuTe wuscnefBaHns e pa usbepem

utilization in breeding (Posselt and
Willner, 2007). Their value has long been
recognized by plant breeders (Boller and
Green, 2010; Sokolovic et al., 2016).

In  Bulgaria cocksfoot breeding
program started in 1966 and in 1978 the
first and only variety Dabrava was
registered and it's tetraploid (Katova,
2016). In pure sward provides over 8 t/ha
of dry matter and 0,5-0,6 t/ha of seeds.
Suitable for hay, grazing and silage.
Resistant to drought, cold and leaf
diseases. Forage quality characteristics,
biochemical composition, digestibility and
feeding value of variety are established
(Naydenova, 2009; 2012; Naydenova et
al., 1999; 2001). Dabrava was listed in the
varieties list first in 1978, then in 1998 it
was certified by the Patent Office of the
Republic of Bulgaria (Tomov, 1979;
1987).

This is the oldest variety for our country
and is maintained in the IFC - Pleven. The
validity of the certificate lasts 25 years,
necessitating a new selection program.

Breeding cocksfoot aims to create a
highly productive variety with better
palatability and forage quality. Cocksfoot
starts growth early in spring and develops
rapidly. It is tolerant enough of shade,
drought, and heat (Santen and Sleper,
1996), and can be grown in poor and
shallow soils. At high rates of nitrogen, it
is among the most productive of the cool-
season grasses (Lacefield et al., 2003).

However, its palatability and digestibility
should be improved (Dijk, 1959). The
main shortcoming of cocksfoot is its low
palatability caused by harshness of the
leaves through the presence of silicified
dentations. The task of cocksfoot
breeders is to create varieties with soft
leaves better palatability at the same time
maintaining the yield potential of the most
productive cultivars. The aim of our
studies was to select cocksfoot breeds
with softer leaves and determine among



o6pasum ¢ no-meku nucta v ga onpege-
MM cpef  TAX Hal-npoayKTUBHWUTE C
[06pu dhypaxHn kavecTBa.

MoBeyeTo CcenekuMoHHW nporpamu
B MWHANOTO He BK/OYBAT OUOXUMUYHU
XapakTepucTukn, CBbP3aHNU C XpaHuTes-
HaTa CTOMHOCT, KaTto KpUTEpUM 3a nog-
60p. Bbnpekn ToBa, HaNpeabKbT B pa3ou-
paHeTO Ha XpaHuTesiHaTa CTOMHOCT Ha
oypakHaTa 6buomaca nomara ga ce onpe-
[enAaT CbOTBETHUTE OUOXUMWYHWU KpUTe-
puvn, KOUTO cera flecHo morat ga 6baar
npeackasaHn 4ypes metoamte Ha NIRS.
CnepoBatesiHoO NpoyyYBaHeTO Ha Tesu
6UOXMMWNYHM CBOWCTBa CTaBa Bce no-
nosHato npe3 nocnegHute 10 roguHw,
KakTo 3a OLeHKa Ha xpaHuTenHara CToii-
HOCT Ha copTa, Taka M 3a Cb3faBaHe Ha
COpT C nogobpeHa xpaHuTenHaTa CTOM-
HocT (Sampoux et al., 2010).

Llenta Ha mu3cnegBaHeTo e ga ce
OLEHM Ka4yecTBOTO Ha (oypaxa 4ypes Xu-
MWYEH CbCTaB, CMUAEMOCT, E€HepruiHa
CTOMHOCT W NPOTEMHOBA XpaHWTeNHa
CTOMHOCT OT o06pasun exoBa r[naBuua
(Dactylis glomerata L.) B konekuyusa kato
N3XOMEH CeNekLMOoHeH maTtepuan ¢ ornes
Ha cenekuuaTa.

MATEPWNANT N METOA4WA

Mpe3 eceHTa Ha 2015 1. B ONUTHOTO
nosne Ha VI®K - INneBeH e 3a/10KeH KOJiek-
LMOHEH MUTOMHMK C 6 06pa3um (3 copTo-
Be M 3 ekoTunoBe; NO npousxon -—
6barapckn — 4, pyMbHCKM — 2) exoBa
rnasunya, ¢ UHAMBUAYANHO PasnosioxXeHne
Ha pacTeHusTa, 4ype3 pascag, npu pas-
ctosHue 50/50 cm, Bceku obpasey e
npegctaseH oT 50 nHaMBMAyaHKU pacTe-
HusA. MNpe3 2016 r. napanesiHo C oueHkara
Ha MPOJYKTMBHWA MOTEHUMan OT BCEKU
nogpacTt n ob6pasel, ca B3eTU Npobu 3a
XUMUYeH aHanm3. OCHOBHUAT XUMUYECKU
CbCTaB W CMUIAEMOCTTa Ha CyXxoTo
BELLECTBO ca onpefesieHn BbB oypaxa,
nosyyeH OT TpW nogpacta — MNpPOJIETEH,
NeTeH W eceHeH. PacTutesHuatr mare-
pvan cbCTaBnsBa Haf3eMHaTa 4acT Ha
uenn pactenus. [llogrotoBkata My e
M3BbPLUEHA Ype3 BEHTW/IATOPHO CYLUEHe

them the most productive ones with good
forage quality.

Most breeding programmes had
long not included bio-chemical traits
related to feeding value as selection
criteria. However, progress in the
understanding of herbage feeding value
has helped to define relevant bio-chemical
criteria that can now be easily predicted
by NIRS methods.

Consequently, the use of these
biochemical traits has become
increasingly familiar in the last 10 years
both to assess cultivar feeding value and
to breed for improved feeding value
(Sampoux et al., 2010).

The aim of the study is to evaluate
forage quality by chemical composition,
digestibility, energy and protein feeding
value of orchardgrass (Dactylis glomerata
L.) accessions from collection nurseries
as the initial breeding resource with a
view to the breeding.

MATERIAL AND METHODS

During the autumn of 2015, in the
experimental field of the Institute of forage
Crops - Pleven a collection nursery is
based consisting of 6 accessions
orchardgrass (3 varieties and 3 ecotypes
of origin — Bulgarian — 4, Romanian — 2)
with plants being individually arranged,
through seedlings at a distance of 50/50
cm. Each accession is represented by 50
individual plants. In 2016 simultaneously
to the assessment of the production
potential of each growth and number,
samples are taken for chemical analysis.
The forage is obtained from three growths —
spring, summer and autumn and its
principal chemical composition and
digestibility of dry matter are determined.
Plant sample preparation from the above
ground part of the plants is effectuate by
air ventilation at 65°C till crumbly at



npu 65°C [0 TPOLWMBOCT Npu npegsapu-
TenHo domkeupaHe 3a 20 min Ha 105°C, u
CcMunaHe [o ronemMuHa Ha yactuuute 1.0
mm nocnefoBatesiHO Ha s1abopatopHu
MenHuum QC 136 n QB 114, Labor Mim,
YHrapus, 1 3afb/HKUTETHO NpecsiBaHe.

OCHOBHUAT XUMWYECKM CBbCTaB Ha
hypaxa e onpegeneH no BeeHpe cucte-
Marta no nokasatenute cypos npoteuH (CIT)
u cyposu BrakHuHU (CBn) (AOAC 2010).
CTPYKTYpHUTE BMAKHVHHW KOMMOHEHTU Ha
KNeTbyHUTE CTEeHM ca aHamsmMpaHu no
cucTemMaTuyHus JeTepreHTeH aHanu3
(Goering and Van Soest, 1970) (EN
1ISO13906 2008) n m3pa3eHn KaTo NPOLEHT
OT CyXxO0TO BellecTBo. OnpejeneHu ca cnea-
HUTE BNaKHWHHW dopakumn: HeyTtpasHo-
JetepreHTHM BnakHuHu [Neutral-detergent
fiber (HAB/NDF)/, KucenvHHo-AeTepreHTH
BnakHuHKu /Acid-detergent fiber (KOB/ADF)/
n KucenvHHo-getepreHTeH nurHuH /Acid-
detergent lignin (K4/1/ADL) (Van Soest et
al,. 1991). Monnosngute xemuuenysnosa u
uesnynosa ca onpefeneHn Kato KOMNOHEHTU
Ha KNeTbyHUTE CTeHW, CbAbpXally ce BbB
BNakHWHHaTa pakumsa: Xemuuenynosa =
HAB - KAB; Lenyno3a = KAB - KAJ1. Cre-
neHTa Ha nAurHudukaums e npeacraBeHa
ype3 KoeUUMEHT KaTto CbOTHOLUEHWE Ha
Kon v HAB (KO//HOBx100) (Akin and
Chesson, 1989). EH3uMHaTa cMu1aemMocT in
vitro Ha cyxoTo (CMCB/IVDMD) 1 opraHuu-
HOo (CMOB/IVOMD) BelLecTBO € onpegene-
Ha KaTo NPOLEHT Ype3 ABYCTENEeHEeH NencuH-
uenynaseH eHsuMeH wMeTon Ha Aufrere
(1982) (Todorov et al., 2010). OueHkaTa Ha
XpaHuTenHaTa CTOWHOCT Bb3 OCHOBA Ha
CbAbPXAHWETO Ha B/IAKHWHHUTE KOMMOHEH-
TV e n3BbpleHa kaTto OTHOCUTENIHa XpaHu-
TenHa cToHocT RFV; noTeHumanHo noema-
He Ha cMu1aeMo cyxo Bellectso (Linn and
Martin, 1991). CMnnaemoTo Cyx0 BELLECTBO
(DDM%=88,9-(0,779xADF%); ToemaHe Ha
cyxo BELLEeCTBO (DM 1% body
weight/=120/NDF%) u OTHocuTenHa XxnaHu-
TenHa cToiiHoct (RFV=DDMxDMI/1,29) ca
onpeaeneHu.

OueHkaTa Ha XpaHnTenHaTa
CTOWHOCT e M3BbpLUEeHa KaTo:
1. EHepruiiHaTa XpaHnTeniHa CTOWHOCT €
msyucneHa no PpeHckara cuctema UFL-
UFV (INRA, 1988), npeusuucneHa B bbn-
rapckata (KEM-KEP/FUM-FUG), KpbMHuK

previous fixing for 20 min at 105°C and
grinding till particle size 1,0 mm
consequently at laboratory mill QC 136
and QB 114, Labor Mim, Hungary, and
obligatory screening.

The forage principal chemical
composition is determined by Weende
systematic analytic procedure by the
parameters crude protein (CP) and crude
fiber (CF) (AOAC 2010). Structural plant
cell walls fiber components are analyzed
by systematic detergent analysis (Goering
and Van Soest, 1970) (EN 1SO13906
2008) and presented as percent of dry

matter. The following fiber fractions:
Neutral-detergent fiber (NDF); Acid-
detergent fiber (ADF), Acid-detergent

lignin (ADL) are determined (Van Soest et
al,. 1991). Polyosides hemicellulose and
cellulose as a cell walls components,
contained in fiber fraction are presented:
Hemicellulose = NDF — ADF; Cellulose =
ADF — ADL.

The degree of lignification is presented by
the coefficient as relation of ADL and NDF
(ADL/NDFx100) (Akin&Chesson 1989).
Enzyme in vitro digestibility of dry
(IVDMD) and organic (IVOMD) matter is
determined as percent by two stage
pepsin-cellulase enzyme method of
Aufrere (1982) (Todorov et al. 2010).

Evaluation of feeding value on the basis
of fiber components is performed as
Relative feeding value RFV; potential
intake of digestible dry matter (Linn and
Martin, 1991).

The Digestible Dry Matter (DDM%=88,9-
(0,779xADF%); Dry Matter Intake (DMI /%
body weight/=120/NDF%) and Relative
Feeding Value (RFV=DDMxDMI/1,29) are
estimated.

The feeding value estimation is
performed as:
1. The Energy feeding value is calculated
by French system: UFL-UFV (INRA,
1988), recalculated in Bulgarian by
coefficients, followed by Todorov (1997).



eqvHUUM 3a MASKo-KpbMHM eavHuumM 3a
pacTex no KoeuUMeHTU, NOoCcoYeHu OoT
Todorov (1997). W3uncneHn ca cnegHute
napametpu: O6ua eHeprusa (OE); MeTabo-
nutHa eHeprua (ME) Bb3 ocHOBa Ha ypas-
HEHUsl crnopef, eKcnepuMeHTa/IHUTe CTOM-
HOCTW Ha CypOBWS NPOTEWH, CypoBUTE BNak-
HUHM (AOAC 2010) n cmunaemoctTa Ha
OpraHVYyHOTO BeLecTBO. KoedunumeHTbT Ha
CMWIaeMOCT Ha OpraHW4yHOTO BELLECTBO
dMOy, wo € onpegeneH no Andrieu wu
Demarquilly (1989) upe3 3aBUCUMOCT, NOA-
3Balla in vitro cMuiaemMocTTa Ha opraHuy-
HOTO BeLLeCTBO, onpefesnieHa eKcnepuMeH-
TanHo. HeTo eHepruitHaTa XpaHUTEsHOCT e
onpegeneHa no ®peHckata (UFL-UFV),

Bvarapckata (KEM-KEP) wun  XonaHAcka
(VEM-VEVI) cuctemn.

2. MoTeHunanHaTa nporenHosaTa
XpaHnTenHa CTONHOCT

(PDIN=PDIA+PDIMN 1 PDIE=PDIA+PDIME) e
oueHeHa no ®peHckaTa cuctema (INRA 1988)
upes nokasarenuTe: o6l CMUNAEM NPO-TEWH
TDP/PBD — Total Digestible Protein/Protein
Brute Digestible, n gelictBuTeNHO CMUIaeM
npotenH PDIN, cmunaem npotevH B
TbHKUTE YepBa B 3aBUCMMOCT OT asoTa
PDIN=PDIA+PDIMN n PDIE - cmunaem
NPOTENH B TbHKUTE YepBa B 3aBUCUMOCT OT
eHepruata PDIE=PDIA+PDIMN B ¢ kg'1
CyX0 BeLecTBO.

B cpaBHuTENEH aHanu3 npu noja-
pactTute ca OUEHEeHW WHAMBUAYASHUTE U
CpefHN CTOMHOCTM 1 CTENEeHTa Ha BapupaHe
Ha nokasaTtenute 3a CbCTasB, CMUIAEMOCT U
XpaHuTenHa CTOWHOCT Ha dypaxa oT
obpasuu exoBa rnasmua.

PE3SYNTATU N OBCbXOAHE

Mpoy4yeHo e KauecTBOTO Ha oypax
OT 6 KONEeKUMOHHM obpasun exosa
rnasyua B MbpBM NpofieTeH noapacT
(Tabnmuya 1). CpepgHata CTOMHOCT Ha
cypoBus npoTteunH e 18,21%, a makcumas-
Hata 20,79% (Bap. 25) OT cyxoTo Bellec-
TBO. BpoAT Ha ob6pasunTe cbC ChbAbpXa-
HMEe Ha CypoB nNpoTewH Haj cpegHaTa
cToinHocT e 3. Mo cbAbpXaHWe Ha CypoBU
B/IaKHVHW cpefHaTa CTOMHOCT e 25,24%,
a 3 06pasym nMart no-HUCKO CbabpxaHue,
KOETO e XenaH Kputepuin - Bap 25 —
23,50% c 2 NpoueHTHU eanHuumn 1 Bap.

The following parameters are estimated:
Gross energy (GE), Metabolic energy
(ME) on the basis of equations according
to experimental values of CP, CF (AOAC
2010) and IVOMD. The coefficient of
digestibility of organic matter dMO;, vivo
(Andrieu and Demarquilly, 1989) is
received by relashionship on the basis of
in vitro organic matter digestibility,
determined experimentally. Net energy is
determined according French (UFL-UFV),
Bulgarian — Feed units for milk and Feed
units for growth (FUM-FUG) and Dutch
(VEM-VEVI) systems.

2. The potential Protein feeding value
(PDIN=PDIA+PDIMN PDIE=PDIA+PDIME)
is performed by French system (INRA
1988). The parameters: TDP/PBD — Total
Digestible Protein/Protein Brute Digestible
and a really digestible protein in ruminant
small intestine — PDIN (Protein digestible
in intestine, depending on nitrogen)
PDIN=PDIA+PDIMN and PDIE (Protein
digestible in intestine depending on
energy) PDIE=PDIA+PDIMN in g kg™ dry
matter are established.

In  comparative analysis in two
vegetative stages and organic active
products the individual and mean values
and coefficients of variation of the
parameters of forage feeding value are
evaluated.

RESULTS AND DISCUSSION
The forage quality feed from 6
accessions was studied in the first spring
growth (Table 1). The average crude
protein value is 18.21% and the maximum
20.79% (var. 25) of the dry matter.

The number of accessions with a crude
protein content above the average is 3.
The average fiber content is 25.24% and
3 samples have a lower content, which is
the desired criterion — var. 25 - 23.50%
with 2 % and vars. 27 and 29.



27 n 29. C Hal-HUCKM CTOMHOCTM Ha
TOTa/IHN BNakHWHHM KOMMOHeHTM HAB ca
cbwo Bap. 25 1 27 npu cpegHa CTOMHOCT
Ha HOB 3a Bcuukm o06pasym ot Kl
57,73%. KOJ1 e ¢ Hail-HMUCKa CTOMHOCT npu
Bap. 30 — 2,98%, cnegsaHa OT BapuaHTu-
Te 29 n 27, npu cpegHa cToiiHocT 4,66%.
CTteneHTa Ha AurHudpmkaums cpegHo e
8,1 kato o6pasuute 27, 29 m 30 ce
OTNIMYaBaT C MO-HMCKA CTEMNeH Ha JIrHU-
Jkauusi. CpegHata CMUIaemMocT Ha Ccy-
XOTO BELLECTBO Ha (hypaxa Ha obpasuymTe
exoBa rnasuya e 59,67%. Tpu ot
obpasuyuTte npesBuwaBaT cpegHaTa CTOW-
HOCT Ha cMWiaemMocTTa Mpu NMbpBY NOA-
pacT, KaTo Hai-Bucoka e T4 3a Bap. 30 —
63,03%, cnegsaH ot Bap. 27 — 61,36% wu
Bap. 25 - 60,72%.

With the lowest values of total fiber
components, NDF are also vars. 25 and
27 at mean NDF for all accessions of
collection nursery 57.73%. ADL has the
lowest value for Var. 30 - 2.98%, followed
by accessions 29 and 27, at an average
of 4.66%. The degree of lignification is on
average 8.1, with variants 27, 29 and 30
having a lower degree of lignification. The
average digestibility of the dry matter of
the forage from cocksfoot accessions is
59.67%. Three of the accessions
exceeded the average of the digestibility
at the first growth, the highest being for
var. 30 — 63.03%, followed by var. 27 -
61.36% and var. 25 - 60.72%.

Table 1. Principal composition, fiber components content and digestibility of
accessions Orchardgrass in collection nursery, first, second and third growths

BapvaHt CB [enen CIN CBn HAB KAB KAJ1 Xewmu- Lenyno3a CteneH CmMCB CmOB
uenynosa JNuriundo.
Variant DM Ash CP CF NDF ADF ADL HEMI CELLU LIGNIF IVDMD IVOMD
Mbpeu nogpact / First growth
25 90,35 13,32 20,79 23,50 51,87 36,09 6,48 15,78 29,61 12,5 60,72 62,55
26 92,00 12,93 19,29 25,77 57,96 37,23 5,02 20,73 32,21 8,7 59,15 60,23
27 92,11 11,65 17,74 23,92 5554 36,15 4,00 19,39 32,15 7,2 61,36 63,49
28 93,62 11,32 16,51 28,28 64,71 40,64 6,20 24,07 34,44 9,6 54,13 55,73
29 91,68 14,10 15,40 24,83 58,93 39,35 3,27 19,58 36,08 55 59,61 62,98
30 91,44 12,77 19,52 25,14 57,38 36,16 2,98 21,22 33,18 52 63,03 64,22
Mean 91,93 12,68 18,21 25,24 57,73 37,60 4,66 20,13 32,94 8,1 59,67 61,53
SD 1,10 1,04 203 1,70 423 194 148 271 2,21 2,75 3,04 3,15
CVv 1,2 8,2 11,1 6,7 7,3 52 31,8 135 6,7 34,0 51 51
BTopu nogpact / Second growth
25 94,33 11,92 20,22 21,92 55,46 27,14 3,74 32,72 24,40 6,7 63,72 64,34
26 93,85 11,82 20,59 23,18 52,84 30,46 4,39 24,38 26,07 8,3 64,18 65,47
27 93,84 11,75 18,17 23,52 55,08 29,71 4,39 25,37 25,32 8,0 62,99 65,17
28 94,40 11,09 15,19 26,65 60,90 34,40 3,86 26,50 30,54 6,3 60,40 62,10
29 95,58 10,72 16,07 26,12 61,07 34,24 3,60 26,83 30,64 5,9 64,04 65,95
30 94,47 10,41 19,28 23,56 56,40 30,78 3,68 25,62 27,10 6,5 68,89 69,70
Mean 9441 11,28 18,25 24,16 56,96 31,29 3,94 26,90 27,34 7,0 64,03 65,46
SD 0,64 064 222 183 333 252 036 2,98 2,66 0,97 2,76 2,48
CVv 0,7 5,6 121 7,6 5,8 80 90 11,1 9,7 13,8 4,3 3,8
Tpetn nogpact / Third growth
25 93,33 10,86 24,08 1595 44,26 22,49 3,72 21,77 18,77 8,4 70,54 72,09
26 92,91 11,46 22,17 16,73 46,73 24,95 3,40 21,78 21,55 7,3 69,73 71,48
27 92,70 11,46 24,09 16,31 4529 23,19 2,62 22,10 20,57 5.8 73,56 74,27
28 92,82 16,37 23,51 14,87 41,99 29,89 2,49 12,10 27,40 5,9 69,00 71,00
29 93,04 12,13 23,82 18,04 50,52 27,13 3,58 23,39 23,55 7,1 67,76 69,22
30 92,00 10,28 23,55 17,02 4556 23,94 3,16 21,62 20,78 6,9 74,07 75,72
Mean 92,80 12,09 23,54 16,48 4572 25,28 3,16 20,46 22,10 6,9 70,77 72,30
SD 045 218 0,71 107 284 280 050 4,15 3,02 0,96 2,53 2,34
CcVv 0,5 18,1 3,0 6,5 6,2 110 16,0 20,3 13,7 14,0 3,6 32

CMU/laemMocTTa Ha OpraHMYHOTO
BELECTBO Ha (hypaxka OT exoBa rnasuua

The digestibility of the organic

matter of the feed of cocksfoot



CbOTBETCTBA Ha TasM Ha CyxoTo
BellecTBo. BapuaHtute 27 n 30 B NbpBYU
nogpact ce OT/MYaBaT C Hal-BUCOKO
KayecTBO Ha dypaxa. lloTeHumanHute
eHepruiHa u npoTeuHoBa XpaHuTenHa
CTOMHOCT Ha 0bpa3uuTe exoBa rnasuua,
nMbpBM MogpacT € npeactaBeHa Ha
Tabnuua 2.

corresponds to that of the dry matter.
Variants 27 and 30 in the first growth are
distinguished by the highest quality of the
feed. Potential energy and protein
nutritional value of the accessions of
cocksfoot, the first growth is presented in
Table 2.

Ta6nuua 2. EHepruiiHa n npoTenHoBa XpaHUTesIHA CTOWHOCT Ha o6pasun ExoBa
rnaBuLa B KOSTIEKUMOHEH NUTOMHMK, MbPBU, BTOPU U TPETU NogpacTtu

Table 2. Energy and protein feeding value of accessions Orchardgrass in
collection nursery, first, second and third growths

BapuaHt CCB [lloemaHe OTH. OE ME UFL UFV KEM KEP VEM VEVI PBD PDIN PDIE
Ha CB Xp.cT.
Variant DDM DMI RFVY GE ME UFL UFV FUM FUG VEM VEVI PBD PDIN PDIE
MbpBu nogpact / First growth
25 60,79 2,31 109 11,80 582 0,680 0,564 0,564 0,461 856 1815 165 131 98
26 59,90 2,07 96 11,72 5,70 0,659 0,542 0,546 0,443 834 1781 150 121 94
27 60,74 2,16 102 11,64 585 0,703 0,593 0,583 0,484 861 1823 136 112 93
28 57,26 1,85 82 11,58 550 0,627 0,609 0,520 0,416 796 1725 123 104 86
29 58,25 2,04 92 11,55 5,62 0,672 0,560 0,557 0,457 826 1768 113 97 88
30 60,73 2,09 98 11,73 5,88 0,698 0,586 0,579 0,479 866 1830 152 123 97
Mean 59,61 2,08 96 11,67 5,73 0,673 0,576 0,558 0,457 840 1790 140 115 93
SD 1,51 0,15 9 0,09 0,15 0,03 0,03 0,02 0,02 27 40 19 13 5
CVv 2,5 7,2 95 08 26 41 4,3 4,2 54 32 22 14 11 5
Btopw nogpact / Second growth
25 66,98 2,16 112 11,76 5,95 0,712 0,601 0,590 0,491 878 1849 159 127 98
26 65,17 2,27 115 11,77 6,01 0,722 0,613 0,599 0,501 888 1866 162 129 100
27 65,76 2,18 111 11,66 5,93 0,719 0,610 0,596 0,499 874 1844 139 114 95
28 62,10 1,97 95 11,51 5,74 0,690 0,581 0,572 0,474 840 1791 110 95 87
29 64,23 2,00 96 11,55 595 0,732 0,628 0,607 0,513 877 1848 118 101 91
30 64,92 2,16 109 11,70 6,22 0,777 0,677 0,645 0,553 925 1823 146 121 100
Mean 64,86 2,12 106 11,66 5,97 0,725 0,618 0,602 0,505 880 1854 139 114 95
SD 164 012 86 011 0,15 003 003 0,02 003 27 42 21 14 5
CVv 25 5,4 81 09 26 40 53 40 53 31 23 15 122 55
Tpetn nogpact / Third growth
25 71,38 2,71 150 11,92 6,45 0,809 0,709 0,671 0,549 968 1989 195 151 111
26 69,46 2,57 138 11,84 6,33 0,795 0,693 0,659 0,567 948 1958 177 139 107
27 70,83 2,65 146 11,93 6,51 0,824 0,726 0,683 0,593 979 2007 196 151 112
28 65,62 2,86 145 11,97 6,08 0,740 0,629 0,614 0,514 911 1900 192 148 109
29 67,77 2,38 125 11,92 6,25 0,764 0,657 0,633 0,537 933 1935 193 150 108
30 7025 2,63 143 11,89 6,62 0,851 0,758 0,706 0,619 998 2036 190 148 112
Mean 69,22 262 141 11,91 6,37 0,797 0,695 0,661 0563 956 1971 191 148 110
SD 2,16 0,16 9 0,04 0,19 0,04 005 0,03 0,04 32 50 7 5 2
CV 3,1 6,3 63 04 30 50 6,7 4,5 68 33 25 36 31 1,9

CpefHaTa CTOMHOCT Ha OTHOCWTeNHaTa
XpaHutesiHa ctoHocT (RFV) e 96 0TH%,
a Tpy obpasuu g npesuwasar — 25, 27 u
30. Haii-Bucoka e npu Bap.25 — 109
OTH.%. EHepruiiHaTa XpaHWUTENHOCT €
CblWO Han-Bucoka 3a Bap. 25. C
MakcvmasiHa MpoTenMHoBa XpPaHUTETHOCT
ca Bap.25 — 165 g kg'l CYXO BELLECTBO W
Bap. 30 — 152 g kg™. baunskn pesynrtatu
no cbAbpXaHne Ha cypoB npoTeunH (CI)

The mean value of the relative nutritional
value (RFV) is 96% and three accessions
exceed 25, 27 and 30. The highest is
var.25 — 109 ref. %. Energy nutrition is
also highest for var. 25. With maximum
protein nutrition, var. 25 — 165 g kg'1 of
dry matter and Var. 30 — 152 g kg™
Close to our results for crude protein (CP)
content in general satisfactory, with
ranged within 14.22-16.47 % for the 1st




KaTo U0 3a/l0BO/IUTENHO, T.€ BapupaHe
B pamkute Ha 14,22-16,47% 3a 1-Bu
nogpact n 15,22-18,34% 3a BTOpY Noj-
pacT cbobuiaBar Rancane et al. (2015),
KbAEeTo CbabpxaHueTo Ha CI obukHoBe-
HO € MO0-BMCOKO, BLMNPEKN Ye Bapupa no
obpasuu, u 3aBucM OT (pasaTa Ha
pasButMe Ha copTa ¥ 06AMCTEeHOCTTA.
CmMnnaemMocTTa Ha CyxoTO BeLLecTBO 3a
BCUYKM 06pa3um Moxe ga 6bae oueHeHa
Kato fobpa, Hag 60% (61.17-64.99%). 3a
CEHO C Hai-BMCOKO KayecTBO exoBaTta
rnasuua TpsabBa fa ce pekontupa npes
nposeTra No BpPeMe Ha Mb/HO M3MeT-
NsBaHe [0 HayasnoTo Ha ubrexa. Cnep
Tasn peHohasa, cMuiaemMocTTa Hamans-
Ba C okosio ¥2 % Ha geH (Lacefield et al.,
2003). Jo6umBBT Ha CyXOTO BELLECTBO,
CMWUIaeMocTTa U CTeNeHTa Ha Nurngnka-
uusi Ha obpasunTe Hail-4ecTo ca NoB/mns-
HM OT MOMEHTa Ha npubupaHe, AOKaTo
cbabpXaHneTo Ha CIT — oT nogpacrta u
reHeTUYHOTO pasHoobpasue (obpasunute).

BbB BTOpM fneTeH nogpacT
obpasumTe exoBa rnasuua nMmat cpegHo
CbAbpXaHue Ha cypoB npotenH 18,25%
(Tabnuuya 1). OTHOBO obpasuuTe Bap.25
(21,86%), 26 m 30 ca C Hali-BUCOKO
NPOTENHOBO CbAbPXAaHWE N KOPECNOHAN-
paLo Ha Hero Ha-HMCKO CbAbpXaHne Ha
BNIAaKHWHHU KOMMOHeHTU. Bap.25 cbuabp-
xa 51,87% H/AB, a Bap. 27 — 55,54%. C
Hali-0obpo kayecTBO Ha diypaxa -—
BMCOKO CbAbpXXaHWe Ha NPOTEUH N HUCKO
Ha B/lakHUHM e Bap.25, cnegsaH ot
Bap.27. MNMpwn sBTOpY nogpact, Bap. 27 e c
Hal-HUCKa CTeneH Ha nurHudrkauymsa —
koedp. 6,3 npu cpegHa cToliHocT 7,0. BbB
BTOPW MOAPACT CTeneHTa Ha nurHudmka-
uus Ha obpasuute exosa rnasuua e no-
HWCKa B CpaBHEHWE C Tas3u npu MbpsMu,
npu efHakBO MPOTEVHOBO CbAbpXaHue
(Tabnuua 1). CmuiaeMmocTTa Ha obpas-
LuUTeE exoBa rnaesmua e no-B1Ucoka B cpas-
HEHME C MbpBU MOAPacT C 4 NPOLEHTHM
egMHMLM 1 e Hail-Bucoka 3a Bap.30 -
68,89% n Bap.26 — 64,18%, npu cpegHa
cToliHOCT 64,03%. [lBa OT BapuaHTuTe
HaJBULIABAT MO CMUIAEMOCT Ha hypaxa
cpegHata cCToMHOCT. BTopu nogpact ce

cut and 15.22-18.34% for 2nd cut
reported by Rancane et al. (2015), where
CP content in general tend to be higher,
although it varies by accessions,
suggesting that the CP depends on the
variety development stage and and the
quantity of leaves.

Dry matter digestibility for all swards can
be valued as good, it was above 60 %
(61.17-64.99 %). For the highest quality
hay, cocksfoot should be harvested in
spring during late boot to early flowering
stage.

Beyond this stage, digestibility decreases
at the rate of about 2 % per day
(Lacefield et al., 2003). Dry matter yield,
digestibility and degree of lignification of
cocksfoot were mostly influenced by
mowing, while CP content — by the
harvest year and variety.

In the second summer growth,
cocksfoot had an average crude protein
content of 18.25% (Table 1). Again, var.
25 (21.86%), 26 and 30 have the highest
protein content and the lowest fiber
content corresponding to it. Variant 25
contains 51.87% of NDF, and var. 27 —
55.54%.

The best quality of the feed — high protein
and low in fiber is var.25, followed by
Var.27. In second growth, Var. 27 has the
lowest degree of lignification — coef. 6.3
at an average of 7.0.

In a second growth, the degree of
lignification of the samples is less than
that of the first, with the same protein
content (Table 1). The digestibility of the
accessions is higher in comparison to the
first growth with 4 percentage points and
is the highest for Var. 30-68.89% and
Var. 26-64.18%, with an average of
64.03%. Two of the variants exceed the
average for the digestibility of the feed.

The second growth has a higher average
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OT/IMYaBa C No-BMCOKa cpefHa CTOMHOCT
Ha OTHOCUTEeNIHaTa XpaHWTesiHa CTOMHOCT
B CpaBHeHuve ¢ nbpsBu ¢ 10 eauHULM 1 e
106 oTH.%, kato BapuaHtute 25, 26, 27
n 30, A HagBuwasaT (Tabnuuya 2). C
MakcumasnHa RFV e Bap.26 — 115 oTH.%.
EHepruiiHaTa HETO XpaHWUTENIHA CTOMHOCT
e Haii-Bucoka npu Bap. 30 n Bap. 29,
UFL-UFV cboTBeTHO 0,777-0,677 3a Bap.
30 n 0,732-0,628 3a Bap.29. Makcuman-
Ha NpoTenHOBa XpaHWTENHOCT Ha dypa-
Xa vma Bap.26, PBD-PDIN-PDIE: 162,
129, 100 g kg™.

Ha Ta6bnmua 1 ca npeactaBeHu
CbCTaBa M CMUIaeMoCTTa Ha obpasuute
eXoBa rnasvua oT TPeTu eceHeH noj-
pacT, KOWTO ce OT/iIM4yaBa KOMMJIEKCHO C
Hali-BMCOKO KAyeCTBO W XpaHuTeNHa
cTonHOoCcT. CpegHaTa CTOWHOCT Ha npo-
TEMHOBOTO CbAbPXaHWE € Haii-BucoKa
23,54%, a MakcMMasiHaTa CTOMHOCT € Ha
Bap. 27 — 24,09%. Ha Bap. 28 cboTBETCTBA
Ha-HUCKO BNAKHUHHO CbabpxaHue 14,87
%, Npu cpegHa cToliHocT 16,48%. Cbabp-
XaHneto Ha HAB e cboTteBeTcTBaWO -—
41,99% npn cpegHa CTOMHOCT 45,72%.
CovabpxaHuaTa Ha KOAB, KOJ1 n cteneHTa
Ha NUrH1drkauua ca cblo CbOTBETCTBA-
Wy. Hali-Hncka cteneH Ha nnrHudpmkayms
umaT obpasuute ot Bap. 27 — koedp. 5,8
npu cpegHa CTOWHOCT Ha koedh. Ha
nvrincpmkauyma 6,9. Haii-Bucoko cmuna-
eM e obpasel, exosa rnasuua Bap.30 —
74,07%. TllpomeHuTe B Xxofa Ha CMWU-
naemocTTa Ha exoBa [/faBuya OT no-
HMUCKa KbM BUCOKa € B nocneposartern-
HOCT OT MbPBU KbM BTOPU W TPETU MOA-
pactn. CpefHaTa OTHOCUTE/IHA XpaHu-
TeNHa CTOMHOCT Ha ob6pasuute exosa
rnasuua ot Tpetn nogpact e 141 otH.%,
a Hait-Bucokata e npu Bap. 25 — 150
0TH.% (Tabnuua 2). BapnaHTt 27 geMOH-
CTpupa Hali-BUCOKA HETO eHepruiHa
XpaHuTeslHa CTOMHOCT U NpPOTEUHOBA
XpaHuTesniHa CTOMHOCT — 06l cMuiaem
npoTemH 196 g kg™ cyxo BellecTBo npu
cpepHa cToiiHocT 191 g kg™

B yHWUCOH C HawuTe pe3yntatu ca
nosly4eHnTe CTOMHOCTM 3a CMWUIaemMoCT-
Ta Ha CcyxoTo BewecTBo (60,8% - 75.9%),

relative nutritional value compared to the
first with 10 units and is 106 percent, with
variants 25, 26, 27 and 30 exceeding it
(Table 2).

With maximum RFV is Var.26 — 115%.
The energy net nutritional value is the
highest at var. 30 and var. 29, UFL-UFV,
respectively, 0.0777-0.677 for Var. 30
and 0.732-0.628 for Var.29. The
maximum protein feeding value of the
forage has Var.26, PBD-PDIN-PDIE: 162,
129, 100 g kg™.

Table 1 presents the composition
and digestibility of the cocksfoot
accessions of a third regrowth that is
uniquely distinguished by the highest
quality and nutritional value. The average
protein content is 23.54% highest, and
the maximum value is of Var. 27-
24.09%. On var. 28 corresponds to a
lower fiber content of 14.87%, averaging
16.48%.

The content of the NDF is
corresponding - 41.99% at an average of
45.72%. The contents of the ADF, ADL
and degree of lignification are also
consistent. The accessions have the
lowest degree of lignification are 27 —
coefficient 5.8 at an average coefficient of
lignification 6,9. Highest digestible is the
cocksfoot accession Var.30 - 74.07%.

Changes in the digestibility of cocksfoot
from lower to high are in sequence from
first to second and third crops.

The mean relative nutritional value of the
accessions of cocksfoot of the third
growth is 141% and the highest for Var.
25 to 150 percent (Table 2). Accession
number 27 demonstrates the highest net
energy nutritional value and protein
nutritional value - total digestible protein
196 g kg'1 dry matter at an average of
191 g kg™

In accordance with our results, the
values for the digestibility of dry matter
(60.8% - 75.9%), CP (11.3% - 16.0%),
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cn (11.3% - 16,0%), HAB (54,4% -
61,4%), KAB (28,8% — 36,1%) n cmunae-
MOCT Ha K/eTbyHMTE CcTeHn Cm HAB
(59,5 % - 75,1%) (Robins et al, 2016;
Sokolovi¢ et al., 2016). YcTtaHoBeHM ca
oTpuuaTenHa kopenauus mexgy Kommno-
HeHTWUTe Ha J06MB Cyxa Maca W KIeTbu-
HuTe cTeHn (K4B v HAB) v nonoxuresiHa
Bpb3ka MeXxay [06UB cyxa maca u cmu-
naemoctta (CMCB n CmH/AB) (Robins et
al., 2015). O6pasyuTe C¢ BMCOKO CbAbP-
XaHve Ha CypoB MPOTEUH, HUCKa CTeneH
Ha NUrHndukauma 1 BUCOKa CMUIaeMOCT
ca 00eKkT Ha 0T6op 3a cneggawm etanu
Ha cefekunoHHaTa nporpama.

N3BOAN

= OueHkata MO  KayeCcTBO Ha
oypaxka CbNbTCTBA OLEHKaTa Nno NPoaykK-
TMBEH NOTeHUMan B CesfieKLMoHHaTa npo-
rpama c exosa rnasuua B NPK - MNneseH
oLle OT U3XOAHWUA Matepuasl B KONeKLms.
= CobliectByBa 3HauUTENIHO Bapwu-
paHe N0 nokasarenurte, obycnasawm
KauyecTBOTO U XpaHuTenHaTa CTOMHOCT Ha
KONEKLMOHHUTE 06pasLy.

= M3BbplleH e NbpBU LUMKBLA Ha
0T60p M ca M3byeHu, obpasun, Npesu-
WwaBaly cpefHaTa CTOMHOCT 3a KOsek-
umaTa, Ton 3, KakTo creaBa:

= Mo covbaobpxaHune Ha  CypoB
npotenH: Ne 25 (20,79%-24,08%), No27
(17,74%-24,09%), Ne30 (19,52-23,55%),
npw cpegHa cToiHocT (18,21-23,54%);

= Mo cTeneH Ha nurHudrkaums: NeNe
25, 27, 29 n 30, C Hai-HWUCKWN CTOMHOCTM 3a
nokasarensi, KaTto CesieKUMOHEH Kputepuii (5
[0 7) npu cpegHa cToiiHocT 8,1;

= Mo cmunaemMoctT Ha  CyxoTo
BewecTBo: NeNe 25, 27 n 30 ¢ Haii-BUCOKa
cToliHocT oT  74,07%, npu cpegHa
CTONHOCT 59,67%-70,77%;

= Mo eHeprniiHa © nNpOTEUHOBA
XpaHuTesiHa  CTOMHOCT,  pe3y/nTartute

KOpecnoHaMpaT C OCHOBHWUSI CbCTaB Ha
6uomacara npu oTépaHmTe obpasuu.

= O6pa3ynte C Hali-BMCOKA KOM-
naeKcHa OueHKa MO KayecTBO Ca, KakTo
COpTOBE, Taka W MECTHM nonynauuu,
KOeTo MOTBbpXAaBa, 4Ye ecTecTBEHO-

NDF (54.4% - 61.4% , 8% - 36.1%) and
cell wall digestibility DNDF (59.5% -
75.1%) (Robins et al, 2016; Sokolovic et
al., 2016).

Negative correlation between dry mass
and cell wall components (ADF and NDF)
and a positive relationship between dry
mass and digestibility (DMD and DNDF)
were found (Robins et al., 2015). The
accessions high in crude protein, low
lignification and high digestibility are the
subject of a selection for subsequent
stages of the breeding program.

CONCLUSIONS

= The forage quality evaluation
accompanies the evaluation by productive
potential in the breeding programs with
cocksfoot in IFC — Pleven since the initial
material in the collections.

= There are significant variations in
the parameters determining the forage
quality and feeding value of the collection
accessions.

= The first breeding cycle has been
performed and the accessions exceeded
the mean value for the collection, Top 3,
as follows:

= By Crude protein content: Ne25
(20.79% - 24.08%), Ne27 (17.74%-
24.09%), Ne30 (19.52-23.55%), at a mean
value (18.21-23.54%);

= By degree of lignification,: NeNe
25, 27, 29 and 30, with the lowest values
for the parameter as a breeding criterion
(5to 7) at an average of 8.1;

= By digestibility of dry matter: NeNe
25, 27 and 30 with the highest values of

74.07%, at an average of 59.67% -
70.77%;
= By energy and protein feeding

value, the results correspond to the
principal biomass composition of the
selected accessions.

= Accessions with the highest
complex forage quality evaluation are
varieties and ecotypes, which proves the
native populations passes adaptability
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pacTawmTe nonynaumm, oceeH agantue- | and high forage quality as a suitable
HOCT MnpuTexaBaT M BMCOKO Ka4yecTBO Ha | genetic resource in cocksfoot breeding
dhypaxxa 1M ca noaxodsw, TreHeTM4YeH | programs.

pecypc B CEeNeKUMOHHWUTE nporpamu npu

exoBa rnasuua.
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PE3IOME

OueHeHO e kayecTBOTO Ha (oypaxa
Nno XMUMWYEH CbCTaB, CMWIAEMOCT M Xpa-
HUTeNHa CTOMHOCT Ha cedem o6pasuu oT
pos Festuca — TpbCTVKOBMAHA BriacaTka
(Festuca arundinacea Schreb.) Bap.18, 19,
20, nuBagHa Bnacatka (Festuca pratensis)
Bap.21, uepBeHa Bnacatka (Festuca rubra)
Bap.22, 23, 24, B KONEKUNNOHEH MUTOMHUK,
6bArapckM M MHTPOAyLMPAHU COPTOBE MU
€KOTUMOoBE OT NPOJIETEH, NIETEH U eCeHeH
nogpactv B nosncku onut B UNPK, MNneseH.
OnpegfenexHun ca nokasartenurte 3a XMMmyec-
Kn cbcTaB (BeeHge aHanus), BMNaKHUHHU
KOMMOHEHTW MO AeTepreHTeH aHanm3 (Van
Soest), eH3uMMHa in vitro cMuaemMocT Ha
CyXO0 W OpraHnyHo BellecTBO (MeToA Ha
Aufrere), noTeHunanHaTa eHepruiiHa n npo-
TENMHOBA XPaHUTESTHOCT MO pas3/IMyHU CcUCTe-
Mu. MNpe3 NbpBM NpoaeTeH nogpacT ue-
TMpWM OT 06pasunTe npesuLIaBaTt cpegHaTa
CTOMHOCT 3a CbAbpXaHWe Ha CypoB Mpo-
TenH 16,28%. C Hali-BUCOKO CbAbpXaHue
Ha npotenH 20,88%, Hali-HACKO Ha Brlak-
HWHHX KOMMNOHeHTM CBn. 17,97%, HAB
42,56%, KOB 28,37%, KO/ 1,83%, Haii-
HWCKa CTeneH Ha AurHudgmkauma koedd. 4,3
N BMWCOKA CMWIAeMOCT Ha CyXO BeLecTBO
Ha chypaxa 78,00% e Bap.20, cnegBaH OT
Bap.21,18,19. C Haii-BMCOKa BapnabuiHocT
ca nokasatesnurte KA1 n cTteneH Ha NUTHK-
oukaums, cborBeTHO CV33,0% n 20,8%. C
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SUMMARY

Forage quality by chemical
composition, digestibility, feeding value of
seven accessions from genus Festuca —
tall fescue (Festuca arundinacea Schreb.)
Var.18, 19, 20, meadow fescue (Festuca
pratensis) Var.21l, red fescue (Festuca
rubra) Var.22, 23, 24, in collection nursery —
Bulgarian and introduced varieties and
ecotypes in spring, summer and autumn
growths are evaluated in field trial in the
IFC-Pleven. The parameters of chemical
composition (Weende analysis), fiber
components content by detergent analysis
(Van Soest), enzyme in vitro digestibility
of dry and organic matter (method
d’Aufrere), potential energy and protein
feeding value by different systems are
determined. In the first spring growth
four accessions exceed mean protein
value 16,28%. The highest protein content
20,88%, the lowest of fiber components
CF 17,97%, NDF42,56%, ADF28,37, ADL
1,83%, the lowest degree of lignification
coeff. 4,3 and the highest forage
digestibility of dry matter 78,00% belongs
to Var.20, followed by variants 21, 18, 19.

The greatest variability is character to
parameters ADL and degree of lignification:
CV 33,0 and 20,8%, respectively. The



Hali-BUCOKa OTHOCUTE/IHA XpaHUTeiHa CTOW-
HocT (RFV) 146 oTH% e Bap.20. EHepruin-
HaTa xpaHuTtenHoct UFL-UFV 0,857-0,766 e
MakcumasiHa 3a Bap.20, cnegBaH oT Bap.
18: 0,812-0,717, a ¢ makcMmasnHa npoTenHo
Ba XxpaHutenHoct PBD-PDIN-PDIE: 166,
131, 111 g kg™ e cbuo Bap.20. Mpe3 BTO-
puv neTeH nogpacT C Hali-A06po kavyecTBo
Ha dypaxa e Bap.23 yepBeHa Bnacatka.
CmMmunaemMocTTa Ha pypaxa Ha obpasuuTe e
CX0AHa C Tasn OT MbpBU NOAPACT N e Haii-
BMCOKa Cblo npu Bap.20 — 72,22% npwu
cpepHa cToliHoCT 66,41%. CpegHaTa OTHO-
cutesniHa xpanutenHocT (RFV) e 122 oTH.%,
Kato Bap.22 v 24 4 HapBuwasaT, CbOTBET-
HO 149 un 132 0TH.%. EHepruiiHata HeTO
XPaHUTENHOCT € Hait-Bucoka npu Bap.20
UFL-UFV 0,815-0,720 n Bap.22 0,784-
0,683. MakcumanHa npoTenHoBa
XpaHUTeSIHOCT Ha dypaxa e PBD-PDIN-
PDIE: 193, 150, 106 g kg* (Bap.23).
lMpomeHuTe B Xo4a Ha CMWIaeMocTTa Ha
obpasumute OT pof Festuca OT HUCKA KbM
no-BMcoka ca B MocnefoBaTenIHOCT OT
MbpBM KbM BTOPU W TPETU NOAPacTU.
CpepHarta CMUIAeMOCT Ha TPeTWN eceHeH
nogpacTt e 70,63%, a wmakcumanHara
72,11% (Bap.19). CpegHata RFV e 146
OTH.%, a Haii-Bucokata e npu Bap.19 n 21-
152 oTH.%. Bap.18 n 21 nokassaT Haii-
BMCOKA HETO eHepruiHa XpaHuUTesIHOCT Mo
BCUYKM cuctemu Ha OLeHKa, a
npoTenHoBaTa XpaHUTENHOCT e B1COoKa npu
Bap.18 un 19 PBD-PDIN-PDIE: 174,
137,108g kg™ cyxo BelecTBo.

KnioyoBn paymun: pop Festuca,
ceniekunsi, CMWIAeMOCT, €HepruiiHa W
NPOTENHOBA XPaHUTEsTHa CTOMHOCT

yBO/[,

Pog Festuca Bk/IwYBa  MHOrO
pasHoo6pa3Hu TpeBW, KOUTO Ca BaKHU
KOMMOHEHTWN Ha ecTeCTBEHM, NOCTOSHHU U
WHTEH3WBHM nacuwa, nusagu u TPEBHU
nowWM 1 ce M3nosn3sar 3a onassBaHe Ha
naHawadTa. BugoseTe BnacarkM morar
Ja Obpar pasfeneHn Ha [ABe rpynu:
wmpokonucTtHn — nueagHa (F. pratensis
Huds.) n TtpbcTukoBuaHa Bnacatka (F.
arundinacea Schreb.), kakto u TecHo-
NMCTHM € IMHU NnucTa. duHUTe Bracatku
ca B Komniekcu Ha Festuca rubra
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highest Relative Feeding Value (RFV) is
146for Var.20. Energy feeding value UFL-
UFV0,857-0,766 have maximal values in
Var.20, followed by Var.18: 0,812-0,717 and
maximal protein feeding value belongs also
to Var.20 - PBD-PDIN-PDIE:166, 131, 111 g
kg™. In the second summer growth better
forage quality has red fescue Var.24. The
forage digestibility is suitable of those of first
growth and is the highest also in Var.20 —
72,22% at mean value 66,41%.

The mean RFV is 122 rel. % as Var.22 and
24 exceed it, 149 and 132 rel.%, relatively.
Energy net feeding value is the highest for
Var.20 UFL-UFV: 0,815-0,720 and Var.22 —
0,784-0,683. The maximal protein feeding
value is PBD-PDIN-PDIE: 193,150,106 g kg
! (Var.23) respectively.

The changes in fescue forage digestibility
from low to higher are consequently from
first toward second and third growths. The
mean digestibility of the accessions from
third autumn growth is 70,63% and
maximal 72,11% (Var.19). The mean RFV is
146 rel. % and the highest is for Var.19, 21—
152 rel. %. The variants 18 and 21show the
highest net energy feeding value by different
systems of evaluation and protein feeding
value is high for the accessions Var.18, 19 —
PBD-PDIN-PDIE: 174, 137,108 g kg'dry
matter.

Key words: genus Festuca,
breeding, digestibility, energy and protein
feeding value

INTRODUCTION

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.
Fine fescues aregrouped into Festuca
rubra (red fescue) and Festuca ovina



(uepBeHa Bnacatka) u Festuca ovina
(oBua Bnacatka). PoabT Festuca ce
pasnpocTpaHsiBa Hail-Beye B ymepeHuTe
30HM Ha ABeTe Nosykbnba, no-6orato B
CeBepHOTO nonykbnobo (Jenkin, 1959).
NueapgHaTta Bnacartka (F. pratensis Huds.)
e hypaxHa TpeBa C BUCOKO KayecTBO U
noteHuvan 3a p[obus, C npousxos oOT
Espona n Espasusa (Borrill et al., 1976,
Hultin and Fries, 1986). Ta e BaxeH
KOMMOHEHT Ha MOCTOSIHHUTE naculla,
6oraTm Ha BMAOBE W uBaaAUTE B
annuiickn paiioHn n B M3touHa EBpona.
BeposTHo e BbBefeHa B CkaHAouHaBMA OT
EBpona v 3anagHa A3vna u oTToraBa e
CTaHa/ia HaTypa/sim3upaHa 1 e BbBejeHa
n B CeBepHa Amepuka, AnoHus, ABCTpa-
ma n Hoea 3enaHgua. B CesepHa
Amepuka nnowta Ha nuBajgHarta Bracart-
Ka e 6umna pocta HesHauuTenHa no
OTHOLLEHME Ha Mno-TosiepaHTHaTa Ha
cywarta TpbCTUKOBMAHA Bracatka, HO
Casler et al. (1998) cmsaTa, ye nuBagHaTa
Bfacarka Moxe ga 6bae no-nosesHa ot
TPbCTUKOBMAHATA B CUCTeMUTe  3a
WHTEH3MBHa nawa. flnsagHaTta Bnacatka
€ Mo-LUMPOKO pasnpocTpaHeHa Ha no-
BMCOKA  HagMopcka  BUCOYMHA  OT
TPbCTUKOBMAHATA. JlMBagHata Briacartka
e gunnomngHa (2n = 2x = 14) n obnuraTeH
KpbCTOCaHooNpatwBsal, ce BuUL C
ABynokycosa (S n Z) rametoouTHa cuctema
3a CaMOHEeCbBMECTUMOCT (Lundqvist,
1962). TpbCcTMKOBMAHATA BNacaTka e
BaXXEH MHOrorogullieH TPeBeH BUA Ha
XNagHWsa KNUmaTt B yMEPEHUTE paloHn Ha
ceeTa. Ta e BbBegeHa B CALL npe3 1800
r., HO He e 6runa caTa LWMPOKO A0 cpejarta
Ha XX Bek. ToBa € efgHa OT Hai-
nonynspHWTe nacuwiHu TpesBnm U ce
oTrnexga Ha okosio 15 MmuanoHa xektapa
B CALll (Buckner et al, 1979).
VHTEH3UBHUAT pacTex, NpucnocobumocT-
Ta KbM LWMPOK CMEeKTbp OT MNO4YBU WU
KnumaTt, OoT3MB4YMBOCTTa KbM N TOpeHe,
BMCOKata TO/IEPaHTHOCT KbM nawa wu
HanuuMeTo Ha hypax npes no-ronamara
yacT OT roZMHaTa ca KJH40oBU NPUUYUHA 38
nonysspHocTTa U CnpsMo gpyru oypakHu
TpeBn.  TpbCTUKOBUAHATA  Biacartka
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(sheep fescue) complexes. The genus
Festuca L. is distributed mostly in the
temperatezones of both hemispheres;
most abundant all around the Northern
Hemisphere (Jenkin, 1959). Meadow
fescue (F. pratensis Huds.) is a forage
grass of high quality and yield potential
considered native to Europe and Eurasia
(Borrill et al.,, 1976, Hultin and Fries,

1986). Meadow fescue constitutes a
significant component of species-rich
permanent pasturesand 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. In North
America the acreage of meadow fescue
has been rather insignificant relative to
the more drought tolerant tall fescue,
however, Casler et al. (1998) concluded
that meadow fescue may be more useful
than tall fescue in intensive grazing
management systems. Meadow fescue is
also more prevalent at higher altitudes
than tall fescue.

Meadow fescue is diploid (2n = 2x = 14)
and obligateoutbreeding with a two-locus
(S and Z) gametophytic self-
incompatibility system (Lundqvist, 1962).

Tall fescue is an important cool-season
perennial forage grass species throughout
the temperate regions of the world. It was
introduced in the USA in the 1800s, but
was not planted widely until the middle of
the twentiethcentury. It is one of the most
popular pasture grasses and cultivated on
about15 million ha in the USA (Buckner et
al., 1979). Superior growth, adaptability to
awide range of soils and climates,
responsiveness to N fertilization, high
toleranceto grazing, and availability of
forage over much of the year are key
reasons forits popularity over other forage
grasses.

Tall fescue demonstrates good shade



JeMoHCTpypa Aobpa ToNEepPaHTHOCT KbM
CAHKA W ocTaBa 3e/ileHa Mnpe3 LudAnara
roguMHa npu MosMBHW YC/IOBUA B MO-
XnafeH Knuvat. Bbnpeku, ye TPbLCTUKO-
BMAHaTa Bfacatka npousxoxpga  oT
EBpona n CeepHa Acpuka, 79 € no-
paAKo npueTa Ha eBponelickua nasap.
Mpy MHTEH3UBHO OTI/NIEXAaHe ce npeano-
yMTa nacuvlleH pairpac, nopagu no-
Jobpata My yCTOMYMBOCT Ha nawa wu
aneTutHocT. [opagn npomeHswwuTe ce
KIMMaTMYHU YCMOBUS W HaNMYMETO Ha
nogobpeHu coptoBe, Ce yBesMyaBa
npuemMaHeTo Ha TPBLCTUKOBMAHA Bnacartka
3a dypax (Peeters, 2004). OcBeH kaTo
dypax, ynotpebaTta i ce paswmpsia 3a
Cb3flaBaHe Ha TPeBHW nowy, Aekopa-
TUBHU M 3a koHcepBauusa (Sleeper and
Buckner, 1995). TecHonucHUTe BNacaTku
ca rpyna OT MHOTOroAuLHU TPEBW, KOUTO
ca TbProBCKM M CTOMAHCKM LEHHU 3a
dhypax, 3aTpeBsiBaHe, naHawagT n geko-
patuBHu uenn. PuHWTE BNacatkym umar
MHOIoO OMHU U TECHW fIMCTa, KOUTO Hama-
naaTt 3arybara Ha BOjJa upes TpaHcnu-
pauuss n umar goépa TofIepaHTHOCT KbM
cywata. Hskou OT Hanl-BaxHUTE COUHK
B/lacatky  BK/OYBAT  YepBeHa, 0BYa,
TBbPAa W CWHA Bfacatka cpef MHOro
apyrv BugoBse. ®uMHNUTE BNacaTku NOHACAT
csiHKa, cywa, Hucko pH (5.5-6.5) n cnabo
noyseHo nnogopoane (Hanson et al.,
1969; Beard, 1973) 1 u3ucksar Masiko
WM HUKaKBU [OMbHUTESHA BJIOXKEHUS
Ha Top unu HanossaHe (Ruemmele et al.,
1995).

VMima pBa ronemm LUeHTpoBe 3a
3apogywHa nnasma oT Bracatka KoHTu-
HeHTasleH n CpeAn3eMHOMOPCKN U 0OVK-
HOBEHO ce Habnwgasar reHeTUYHU
6apuepun Npu KPbCTOCKA Mexay TaX, Aopy
npu efHaKkBW NJOUAHN HUBA, C MEAOTUYHN
HapylweHns B paMKuTe Ha MOTOMCTBOTO
(Hunt and Sleeper, 1981). CobuwecTtByBar
ABe oTAenHun (YHKUMOHANHM Tpynu OT
TPBbCTUKOBMAHA Bracatka, T.e. BUAOBe 3a
dhypax 1 3a gekopatuBHU Lienn. dypax-
HWUTE TUMNOBE Ce Xapakrepusmpar c rpyém
mMcTa, Wu3NpaBeH Xxabutyc u  BUCOKU
pacteHusa. B EBpona cenekumsata Ha
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tolerance and remains green all-year-
round under irrigated conditions in cooler
climates. Although tall fescue originates
from Europe and northern Africa it is less
widely accepted in the European market.
Under intensive cultivation perennial
ryegrass is in general preferred because
of its better grazing persistence and
palatability.

However, due to changing climatic
conditions and the availabilityof improved
cultivars the acceptance of tall fescue for
forage purposes is increasing (Peeters,
2004). Apart from being used as forage,
its uses extend to lawns, turf, and
conservation purposes (Sleper and
Buckner, 1995). 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 (Hanson
et al.,, 1969; Beard, 1973), and require
littleto no additional inputs of fertilizer or
supplemental irrigation (Ruemmele et

al.,1995).

There are two major tall fescue
germplasm pools, Continental and
Mediterranean. Genetic barriers are
usually seen in crosses between
Mediterranean and Continental types
even with uniform ploidy levels with
meiotic irregularities within progenies

(Hunt and Sleper, 1981). There are two
distinct functional tall fescue groups, i.e.,

forage and turf types. Forage-type
germplasms are characterized by coarse
leaves, upright growth habit, and tall
plants.



TUMOBE C MEKU SIUCTA € MOCTaBW/IO HOBU
nokazatenm u e paswupuio K3nosn-
3BaHETO Ha TPbCTMKOBMAHATA BflacaTka.
Mpy MEKONWCTHWTE TUMOBE, pesuuTe Ha
3bO6UTE, KOUTO ca MNOAOCOHW Ha TPUOHM,
npeobnagasalin No Kpavwara Ha nucra-
Ta ce cBexgaT A0 Masiku 3akpblNeHu
KPYLLUOBUAHN CTPYKTYpW. [ekopaTuBHUTE

TMnoBe wuMar I'IO-(*)I/IHI/I TbMHO3€E/IEHN
nucta, 3abaBeH pactex ”n MNAabTHU
N30bHKN. npOTI/IBHO Ha TunoeBeTe 3a

dypax, AekopaTMBHUTE TUMOBE MoraT Aa
TBPNAT  4YeCTU U HWUCKN  KOCUTOMW.
Cb3gaBaHeTo Ha AeKkopaTuBHM COpToBETE
e 3anoyHano npegumHo npes 70-Te
roovHn. YepseHata Bfacatka  vMma
npesb3XofHa agantauust KbM CAHKa U
OOVKHOBEHO MMAT BUCOKa MIbTHOCT Ha
ysnma, [Jobpa u3paBHEHOCT U (UHWU
TEKCTYpU CbC CPefHO [0 TbMHO3ESIEHU
nncta (Meyer and Funk, 1989). [lo-
rossiMarta 4yacT OT COPTOBETe eBponeiicka
NvBafHa Bfacartka ca Cb3jafeHn B
n3TOYHa/ueHTpasiHa 1 cesepHa EBpona.
eHeTUYHUTE pecypcy OT NvBafHa Bna-
caTka CbLUO ca 6un LWMPOKO U3N03BaHN
npe3 nocnegHute 30-40 roguHu, 3a ga ce
cb3gagar Festulolium xubpugn n nuHUM
ypes unHTporpecus. JSliuBagHaTta BracaTka
€ BWA C MHOro MOJIOXUTESIHN KayecTsa,
KaTo TO/IePaHTHOCT KbM abuoTUYHUTE U
6uoTnUHMTE cTpecoBe, Aobpa ycTolum-
BOCT M ajantauusa KbM nawa u 4ectu
KOCUTOM, C BUCOKA XpaHWUTEHa CTOMHOCT.
ToBa A MpaBu W3KIIOYUTENHO LEHHa B
CMecCKMTe 3a KOHCcepBupaHe © naiwa.
TpyaHo e ga ce nocoyaT cenekuymoHHuTe
nocTmkeHus. M3rnexpga, ye coptoseTte oT
NMBafHa Bnacarka ca CpPaBHWUTE/STHO AbJl-
roTparHu n cenekumsaTa ce xapakrepusu-
pa ¢ pgocta 6aBHO, HO HenpeKkbCHaTO
nogobpeHve; ocobeHO BaHW XapakTe-
pUCTUKM Ca 3MMOYCTONYMBOCT U AbAro-
TpanHocT. OT 508 copToBe Bracatku,
n36poeHn B Katanora Ha EC, camo 129 ca
oypaxHn BuAOBe, a ocTaHa/MTe ca oT
TMna "gekopaTusHU".

Hali-ronsmara eBponeicka Konek-
uMa oT copToBe C nofobpeHu XapakTte-
puCTUKM MOXe ga ObAe HamepeHa BbB
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In Europe breeding for soft-leaved types
has set new benchmarks and extended
theusage of tall fescue. In soft-leaved
types, the saw-like silicium teeth prevalent
on leaf borders and ridges of coarse-
leaved tall fescue are reduced to small
rounded bulb-like structures.

Turf types have finer darkgreen leaves,
short growth stature, and dense tillers.

Contrary to forage types, turf types can
tolerate frequent and close mowing.
Development of turf-type cultivars was
mainly initiated in the 1970s. Red fescues
have superior shade adaptation
andgenerally have high shoot density,
good uniformity, and fine textured medium
to dark green leaves (Meyer and Funk,
1989).

The majority of the European meadow
fescue cultivars have been developed in
eastern/central and northern Europe.
Meadow fescue germplasm and cultivars
have also been used extensively during
the last 30-40 vyears to develop
Festulolium hybrids and introgression
lines. Meadow fescue is a species with
many positive attributes like tolerance
toward abiotic and biotic stresses, good
persistency and adaptation to grazing and
frequent cutting, and high nutritive quality.
This makes it highly appreciated in
mixtures for conservation cuts and in
pastures. It is hard to point at major
breeding achievement. It seems that
cultivars of meadow fescue are fairly long-
lived and that breeding is characterized by
a rather  slow but  continuous
improvement; especially for important
traits like winter survival and persistency.

Out of 508 cultivars listed in EU catalog,
only 129 are forage typeand the rest are
turf type.

The largest European collection of
cultivars with improved characteristics can
be found on the French variety list that



(PpPEHCKNST KaTasior, KOMTO MOHacCToSALEM
cbabpxa 31 copTta, Kato Hai-ctapusT e
peructpupaH npes 1986 r.

KauecTBOoTO Ha (pypaxa e BaxHa
Len 3a cenekumaTa, Tbii KaTo e foKasaHo,
ye OOpM N1eKOTO yBe/MyaBaHe Ha CMU-
NlaeMocTTa oKa3Ba ro/iiMo MOJSIOXUTESTHO
Bb34elCTBME BbPXY NPOAYKTMBHOCTTA Ha
xnBoTHute (Casler and Vogel, 1999).
Mokaszatenn kato [06MB Ha dhypax u
CEMEHa, CMUIaeMOCT Ha CyxOTO BeLlyec-
TBO in vitro (IVDMD) n napameTpu Ha
[eTepreHTHUTE BNakHVWHKW nokassart 3Hau-
UTEIHO afUTUBHO TEHETUYHO BapupaHe
(Nguyen et al., 1982, Nguyen and Sleper,
1985). PaspaboTeHuM ca npoToKoAM 3a
onpefensiHe Ha CMUIAeMOoCTTa Ha CyxoTo
BelecTso in vitro (IVDMD). B ponbiiHe-
HMe ce M3BbPLUBA CeekuyMs 3a anetuT-
HOCT, Tbil KaTO CbOTHOLUEHVMETO MEeXAy
CMW1aeMOCT, aneTUTHOCT M NPOAYKTUB-
HOCT Ha XXMBOTHUTE HamassiBa B eINTHUS
maTepuan. [JobpuTe copToBe 3a EBpona
TpsbBa Aa vMmart KombuHauus oT Ao6po
pasnpeaeneHve Ha pgobuwBa Ha hypax
npes usanara rogvHa, yctoiumBocCT, BUCO-
KO KauyecTBO (MekM nucTa, Aobpa cmunae-
MOCT 1 BWMCOKa aneTuTHOCT), B KOMOMWHa-
ums ¢ gobpa yctoinumBocT Ha 6onectw,
6BbP30 Cb3gaBaHe Ha TPEBOCTOM N J06BbP
[obuB Ha cemeHa. Ulo ce oTtHacsa po
KayecTBOTO Ha (ypaxa, MeToguTe 3a
M3MepBaHe Ha CMWIaeMoCcTTa Ha CyXxoTo
BEWECTBO in vitro ca Tpygoemkun w
OTHEMaT MHOro Bpeme. Pa3BuWTMETO Ha
MOMEKY/IAPHO  MapKepHO  acuctupaHa
cenekums e 3anoyHana B SAnoHusA 3a
Cb3aBaHe Ha COpTOBe C BUCOKa cMunae-
MocT (Saha et al., 2007). bunn ca pa3spa-
60TEHN TpaHCTEHHW pacTeHUs C HUCKO
CbAbpPXaHWe Ha JIUTHUH WU N0-BUCOKa
cMunaemoct Ha dypaxa (Chen et al,
2004). Ce30HHOTO pasnpefeneHve Ha
JobrvBa Ha ypax € TOoJIKoBa BaXxHO,
KOMKOTO " oowmaT [o6us.
YBenuuaBaHeTo Ha f[obuBa Ha ypax
npes eceHTta M 3MMaTa ce cuita 3a
n3KuMTENHO xenaHo B CALL (Sleper et
al., 2002). Huckata BMCOYMHA Ha KOCEHe
1 TOSIEpPaHTHOCTTa Ha 3aceH4YBaHe BMHaru
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currently holds 31 cultivars with the oldest
one being registered in1986.

Forage quality is an important
breeding goal as a slight increase in
digestibilityhas been shown to have a
major positive impact on animal
performance (Casler and Vogel, 1999).

Traits such as forage and seed yield, in
vitro dry matter digestibility (IVDMD), and
detergent fiber parameters show promise
with  distinguished additive  genetic
variations (Nguyen et al., 1982, Nguyen
and Sleper, 1985). Protocols havebeen
developed to determine the in vitro dry
matter digestibility (IVDMD).

In addition selection is performed on
palatability since the correlation between
digestibility, palatability, and animal
performance is decreasing in elite
material. Good cultivars for Europe should
have a combination of good forage yield
distribution throughout the year,
persistency, high quality (defined by soft
leaves, good digestibility, and high
palatability), in combination with good
disease resistance, fast establishment,
and good seed yield.

As regards forage quality, methods for
measuring in vitro dry matter digestibility
are laborious and time consuming.

Molecular marker-assisted breeding has
been initiated at the Noble Foundation
todevelop tall fescue cultivars with high

digestibility (Saha et al, 2007).
Transgenic tall fescue plants with lower
lignin content and higher forage

digestibility have beendeveloped (Chen et
al., 2004). Seasonal distribution of forage
yield is as important as the total yield.
Increased fall and winter forage vyield is
considered highly desirablein the USA.
Increased concentration of Ca, P, and Mg
was reported in selected populations
(Sleper et al., 2002). Low mowing height
and shading tolerance are alwaysthe



ca npuopuTeETHWUTE  MpU3Hauu  npu
cenekumaTa Ha TPpbCTUKOBMAHA BNacartka
3a fgekopatvBHW uenu. CenekumoHHuTe
uenn Ha MHM BnacaTkn 3aBUCAT OT TOBA
Aann hoKycbT e BbpXY hypax unm sbpxy
n3Mnon3BaHeTo 3a 3aTpeBsiBaHe. Hanpu-
Mep, CEeNeKUMoHepMTe Ha [eKopaTuBHU
copToBe Morart fa uckaT BUCOKO CbObp-
XaHve Ha pubpu (BNakHWHM), 3aLl0TO Mo-
[o6psiBaT ToNlepaHTHOCTTa KbM M3HOCBA-
He, [0KaTO XXWBOTHOBBLAWUTE UCKAT HUCKO
CbAbpPXaHWEe Ha BfIAKHVMHU, Tbli KaTto ce
CBbp3BaT C NnogobpsBaHeTO Ha cmunae-
mocTtTa (Vogel et al., 1989). OT60pbT Ha
€KOTUMNOBE e Hal-paHHUAT MeToL, U3nosi-
3BaH 3a Cb3faBaHe Ha COpTOBe Bnacartka
N BCE OLle Ce cuuTa 3a BaXeH cesek-
ymoHeH wmetog (Fjellheim and Rognli,
2005a). 3apogvlHa nnasma oT cTapwu
nacva, KpanbpexHu 30HU, MUHHU 0bek-
TW, CEMENPOU3BOAHN NOCEBM N ApPYyrn €
cbbpaHa ¥ TecTBaHa B peguua cpegy;
CemMeHaTta ce pasMHoXaBaT U ce OTr/ex-
pat coptose. lMo-ronamara 4acTt oT Hali-
paHHUTe COPTOBE pacTeHus ca cb3gaje-
HK No To3n HaumH (Hopkins et al., 2007).
Hail-ctTapusaT ceBepeH WM €BEHTYas/IHO U
eBponeiickmaT copT “"Svalofs Sena" ot
Wseuns, gatupa ot 1917 r., a HAKOW OT
no-HOBUTE COpPTOBE Cca Bce oOue
cb3gageHn ot ekotunose (Fjellheim and
Rognli, 2005a). CopToBeTe OT eKkoTunose
Ce pasBuMBaT AMPEKTHO 4pe3 pa3MHOXe-
HME Ha €eKOTUMOBE WM MO-YECTO upes
MacoB (eHoTuneH oT6op. OTOOPBLT Ha
€KOTUNOoBE KanuTanusmMpa ecTecTBeHUs
OTOOp WM 3aefHO C BUCOKUTE HMBA Ha
reHeTUYHN Bapuauun, KOUTO Ce cpeLuar B
3apogviHata nnasma, morat ga  Aeni-
CTBarT, 3a fa reHepvpaT HOBW nonynauun
B KpaTkun nepuoam ot Bpeme (Valay and
Van Santen, 1999). Hanpuwmep, Haii-
HOBMA HopBexkn copt "Norild" e cuHTeTn-
yeH copT, 6a3upaH Ha 11 knoHa, u3bpaHu
n3mexay oLenenute pacteHns oT hammnanm
nonycmoen (Half Sib’s Families HFS), cb3-
[JafeHn oT MecTHa nonynaumsi, TecTBaHa 3a
3 roguHN Ha MHOTro ceBepHO MACTO (70°N).
PekypeHTHa heHOTMNHa cenekuyus
€ nomynsipeH CenekuMoHeH MeTog, 3a
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priority traits in tall fescue

breeding.

turf-type

Breeding goals in fine fescues depend on
whether the focus is on forage or on turf
use.

For example, turf breeders may want high
fibore content because it improveswear
tolerance whereas forage breeders want
low fibre content as it is associated with
improved digestibility (Vogel et al., 1989).

Ecotype selection was the earliest method
used to develop fescue cultivars andis still
considered an important breeding method
(Fjellheim and Rognli, 2005a).

Germplasms from old pastures,
roadsides, coastal areas, mining sites,
seed fields, etc., were collected and
tested in a number of environments; seed
increased, andfinally cultivar(s) released.
Most of the earliest fescue cultivars were
developed in this manner (Hopkins et al.,
2007). The oldest Nordic, and possibly
also European, cultivar, ‘Svalofs Sena’
from Sweden, dates back to 1917 and
some of the newercultivars are still
developed from ecotypes (Fjellheim and
Rognli, 2005a). Cultivars from ecotypes

are either developed directly from
multiplication of ecotypes or
morecommonly by phenotypic mass

selection. Ecotype selection capitalizes on
natural selection and together with the
high levels of genetic variation present in
the germplasm, can act to generate new
populations in short periods of time
(Valayand Van Santen, 1999).

As an example, the most recent
Norwegian cultivar ‘Norild’ is a synthetic
cultivar based on 11 clones selected
among surviving plants of half-sib families
(HSF) created from a local population
tested for 3 years at a very northern
location (70-N).

Recurrent phenotypic selection is a
popular breeding technique to develop



Ccb3gaBaHe Ha NoJobpeHn copToBe U e
MOLLHO CpeAcTBO 3a HaTpynBaHe Ha
6naronpusaTHM anenu B nonynayusta u
yecto e npegnountaH MeTog 3a
nofo6psisaHe Ha npu3HaUnMTe C HUCKa
cTeneH Ha Hacnegsemoct. Ta Moxe aa
Jafje [ocTa W3paBHEHW COpPTOBE OT
pasHoobpa3Ha 3apoAyiiHa nnasma.

Cb3aafeHn ca TpaHCTeHHU pacTe-
HUS C HaMa/jileHa KOHUEHTpauuss Ha
JINITHUH, NMPOMEHEH CbCTaB Ha JIUTHUH U
MoBULLEHA CMWIAeEMOCT Ha  CyXxoTo
BewecTBo (7.2-10.5%) (Chen et al., 2003,
Chen et al.,, 2004). EAMHCTBEHUAT O6bI-
rapckm copt TPBbCTUKOBMAHA BNacarka,
cb3gageH B IOK e copT AnbeHa, KONTO e
xekcannouvg. Mpw CaMOCTOSATE/THO
oTrnexgaHe ocurypsisa Hag 9 t/ha cyxa
maca u 0,6-0,7 t/ha cemeHa. Moaxoasawy, e
3a CEHO, Mawa U cuaax. YCTolumMB e Ha
cywa, cTyA, IMCTHU 60NecTu, Kucesm u
3aconieHn noysu. CoOpT TPBCTUKOBMAHA
Bnacatka AnbeHa (F. arundinacea
Schreb.) e BnucaH B copToBata sucta
npes 1993 r.,, n e cbC ceptTudmkat ot
2005 r. Ha MB Ha Penybnuka Bbnrapus
(Katova, 2016). YcTaHOBEHM Ca KavyecTBe-
HUTE XapaKTepucTukM Ha dypaxa, Xumu-
Yyeckust CbCTaB, CMWUIAEMOCTTa U XpaHu-
TenHarta CToiHOCT Ha copTa (Naydenova,
2009, 2012; Naydenova et al., 1999, 2001).

LlenTa Ha npoyyBaHeTo e pfa ce
yCTaHOBN XUMMUYECKNA CbCTaB, CMUIae-
MOCTTa N XpaHUTEHaTa CTOMHOCT Ha TPBC-
TUKOBWAHA, nBagHa N YyepBeHa Bnacatka u
ce n3BbpLWN oT60p Ha 06pasum ¢ NOBULLEHO
KayecTBO Ha (hypaxa 3a cfefBalin etanu
Ha CeNNeKUMOHHUTE nporpamMmu.

MATEPWNANT N METOAW

Mpe3 eceHTa Ha 2015 r. B ONUTHOTO
nosne Ha N®K - MNneBeH e 3a/10KeH Kosek-
LUMOHEH MWUTOMHMK CbC 7 o6pasun (3
TpbCTMKOBMAHA Bnacatka — Festuca
arundinacea  Schreb., 1 nmBagHa
Bnacatka — Festuca pratensis L. n 3
yepBeHa Bnacatka Festucarubra L.)
COpTOBE M €KOTMNOBE; MO Npov3Xop —
6bnrapckn — 4 (1 copT n 3 ekoTunose),
PYMBHCKM — 3 cOopTa) Bnacartku, C UHAUBU-
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improved cultivars. Recurrent selection
appears to be a powerful means of
accumulating favourable alleles in a
population and is often the method of
choice for improving traits with low
heritability. It can give considerably
uniform cultivars from diverse germplasm.

Transgenic plants with reduced
lignin  concentration, altered lignin
composition, and increased dry matter
digestibility (7.2-10.5%) have been
developed (Chenet al., 2003, Chen et al.,
2004). The only Bulgarian tall fescue,
created in IFC, is Albena variety, which is
hexaploid. In pure stand it provides over 9
t/ha of dry matter and 0,6-0,7 t/ha of
seeds.

Suitable for hay, grazing and silage.
Resistant to drought, cold, leaf diseases,
acidic and salted soils. A variety of tall
fescue Albena (F. arundinacea Schreb.)
was entered in the varieties list in 1993
and has 2005 certificate of the Republic of
Bulgaria (Katova, 2016). The qualitative
characteristics of the feed, the chemical
composition, the digestibility and the
nutritional value of the variety have been
established (Naydenova, 2009, 2012;
Naydenova et al., 1999, 2001).

The aim of the study was to
establish the chemical composition,
digestibility and nutritional value of tall,
meadow and red fescue and to make a
selection of accessions with high forage
quality for the next stages of the breeding
programs.

MATERIAL AND METHODS

During the autumn of 2015, in the
experimental field of the Institute of forage
Crops - Pleven a collection nursery is
based consisting of 7 accessions from
genus Fesuca (3 tall fescue — Festuca
arundinacea Schreb., 1 meadow fescue —
Festuca pratensis L. and 3 red fescue
Festuca rubra L.) varieties and ecotypes;
by origin — Bulgarian — 4 (1 variety and 3
ecotypes), Romanian — 3 varieties), with



Aya/IHO pasnosioXeHne Ha pacTeHuAaTa,
ypes pascag, npu pasctosHne 50/50 cm,
BCekn obpasel, e npeacraBeH ot 50
MHAMBMAYasHU pacteHuda. lMpes 2016 .
napasie/qIHo C oueHkaTa Ha NPoAYKTUBHUA
noTeHUmasn oT BCEKM nogpact u obpasel,
ca B3eTM Mnpobu 3a XUMUYEH aHaIns.
OCHOBHUAT XMMWYECKM CbCTaB W CMunae-
MOCTTa Ha CyxOTO BeLlecTBO ca onpege-
NleHn BBB (pypaxa, MosayyeH OT Tpu
nogpacta — MpoONeTeH, NeTeH U eCeHeH.
PactutenHuaT maTtepuan cbCTaBnsgBa Haj-
3eMHaTa 4yacT Ha uenu pacteHus. Mogro-
ToBKata My e M3BbpLUEHA 4Ype3 BeHTuNa-
TOpHO cylweHe npu 65°C [0 TPOLUMBOCT
npv npegsaputenHo dukcnpaHe 3a 20 min
Ha 105°C, u cmuiaHe [0 rofieMuHa Ha
yactuumte 1.0 mm nocnepoBaTesiHO Ha
na6opaTtopHu mMesnHuum QC 136 n QB 114,
Labor Mim, YHrapus, W 3a4b/KUTESTHO
npecssaHe.

OCHOBHUAIT XMMMWYECKM CbCTaB Ha
ypaxa e onpegeneH no BeeHnpe
cucTemara no rnokasartesiTe CypoB NpOTeuH
(CM) wn cyposu BnakHmHu (CB) (AOAC,
2010). CTpyKTypHUTE BAAKHWHHN KOMMOHEH-
TW Ha KNEeTbYHWUTE CTEHM — MO CcucTema-
TUYHWS geTepreHTeH aHanm3 (Goering and
VanSoest, 1970) (ENISO13906 2008) kato
NPOLEHT OT CYXOTO BELLECTBO.

Onpegenexn ca cnepHute
BNaKHWHHU hpaxumm: HeyTpasiHo-
JeTepreHTHu BNIaKHUHN /Neutral-
detergentfiber (HAB/NDF)/, KucenunHHo-

petepreHTHU BnakHuHK /Acid-detergentfiber
(KOB/ADF)/  n  KncenuHHo-geTepreHTeH
nvrivH - /Acid-detergent  lignin - (K4J1/ADL)
(Van Soest et al.,, 1991). MNonuosnante
Xemuuesnynosa u uenynosa ca onpegeneHun
Kato KOMMOHEHTU Ha KIEeTbYHUTE CTEeHW,
CbAbpXalln ce BbB B/IakHUHHATA (hpakums:
Xemuuenynosa = HAB — KAB; Lenynosa =
KOB — K4J/1. CteneHTa Ha nurHugunkaumsa e
npeactaBeHa upe3  KoedUUMEHT  KaTo
CbOTHOLLEHMEe Ha KON " HOB
(KO/1/HABXx100) (Akin and Chesson, 1990).
EH3UMMHaTa cMmnaeMocT in Vitro Ha cyxoTo
(CMCB/IVDMD) n OpraHuyHo
(CmMOB/IVOMD) BeLecTBo € onpegeneHa
Karo MNpOoLEeHT 4pe3 [ABYCTENeHeH MencuH-
uenynaseH eHsuMeH wMetog Ha Aufrere
(1982) (Todorov et al., 2010). OueHkarta Ha
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plants being individually arranged,
through seedlings at a distance of 50/50
cm. Each accession is represented by 50
individual plants. In 2016 simultaneously
to the assessment of the production
potential of each growth and number,
samples are taken for chemical analysis.
The forage is obtained from three growths —
spring, summer and autumn and its
principal chemical composition and
digestibility of dry matter are determined.
Plant sample preparation from the above
ground part of the plants is effectuate by
air ventilation at 65°C till crumbly at
previous fixing for 20 min at 105°C and
grinding till particle size 1,0 mm
consequently at laboratory mill QC 136
and QB 114, Labor Mim, Hungary, and
obligatory screening.

The forage principal chemical
composition is determined by Weende
systematic analytic procedure by the
parameters crude protein (CP) and crude
fiber (CF) (AOAC 2010). Structural plant
cell walls fiber components are analyzed
by systematic detergent analysis (Goering
and Van Soest, 1970) (EN 1S013906
2008) and presented as percent of dry
matter.

The following fiber fractions:
Neutral-detergent fiber (NDF); Acid-
detergent fiber (ADF), Acid-detergent

lignin (ADL) are determined (Van Soest et
al., 1991).

Polyosides hemicellulose and cellulose as
a cell walls components, contained in
fiber fraction are presented emperically:
Hemicellulose = NDF — ADF; Cellulose =
ADF — ADL. The degree of lignification is
presented as relation of ADL and
NDF/100 (Akin and Chesson, 1989).

Enzyme in vitro digestibility of dry
(IVDMD) and organic (IVOMD) matter is
determined by two stage pepsin-cellulase
enzyme method of Aufrere (1982)
(Todorov et al., 2010).



XpaHuTesiHata CTOMHOCT Bb3 OCHOBA Ha
CbObpPXAHWETO Ha BJIAKHUHHWTE KOMMO-
HEHTW e wu3BbpweHa karto OTHocuTenHa
XpaHuTesnHa cToHocT RFV; noteHumanHo
rnoeMaHe Ha CMWIAeMO CyXO BeLeCcTBO
(Linn and Martin, 1991). CMnnaemoTo Cyxo
BELLLECTBO (DDM%=88,9-(0,779xADF%);
MoemaHe Ha cyxo BewectBo (DMl /%
bodyweight/=120/NDF%) 1 OTHOCUTesHa
XpaHuTesiHa cToiHocT (RFV=DDMxDMI/1,29)
ca onpefesneHu.

OueHkaTa Ha XpaHuTenHaTa
CTOMHOCT € u3BbpweHa kaTo: 1.
EHepruiliHaTa xpaHMTenHa CTOWHOCT €
n3uncneHa no ®peHckara cucrema UFL-
UFV (INRA, 1988), npeusuncneHa B
Bbvnrapckara (KEM-KEP/FUM-FUG),
KpbMHU  eanHuUM 32 MASAKO-KpbMHU
eAVHMLM 3a pacTex no KoeduuUeHTH,
noco4yeHun ot Todorov (1997). Mi3uncnenn ca
cnepHute napameTpu: O6wa eHeprusa (OE);
MeTabonutHa eHeprua (ME) Bb3 OCHOBa Ha
YpaBHEHVA Cropef  ekcnepumeHTanHuTe
CTOMHOCTU Ha CypoBWS NPOTEWH, CYpOBUTE
BnakHnHM (AOAC 2010) n cmmnnaemocTTa Ha
OpraHN4YHOTO BelLecTBO. KoemumneHTsT Ha
CMWIAeMOCT Ha OpraHMyHOTO BeLEeCTBO
dMO;,.w€ onpegeneH no Andrieu wn
Demarquilly (1989) wupe3 3aBMCUMOCT,
nonssawia invitro  cmuiaemoctTa  Ha
OPraHNYHOTO  BELLECTBO, onpejgeneHa
ekcnepumeHTanHo. HeTo  eHepruiiHata
XPaHUTEsTHOCT e onpefesnieHa no dpeHckaTa
(UFL-UFV), bBbnarapckata (KEM-KEP) wu
Xonangcka (VEM-VEVI) cuctemn.

2. MNoTeHynanHaTa nporenHosaTa
XpaHuTesnHa cTonHocT (PDIN=PDIA+PDIMN
n PDIE=PDIA+PDIME) e oueHeHa no
®peHckata cuctema (INRA 1988) upes
nokasarenute: obw, cMmuiaem MnpoTenH
TDP/PBD - Total Digestible Protein /Protein
Brute Digestible, PDIN, cM1nnaem npoTeuH
B TbHKUTE YepBa B 3aBMCMMOCT OT asoTa
n PDIE — cMunaem npoTevH B TbHKUTE
yepBa B 3aBMCUMOCT OT eHeprusara.

B cpaBHuTENEH aHa/n3  npwu
nogpacTtute ca OueHeHn MHANBMAyaHuTe
W cpegHV CTOMHOCTM W CTeneHTa Ha
BapupaHe Ha nokasaTtenMte 3a CbCTas,
CMW1AeMOCT U XpaHuTeNHa CTOMHOCT Ha
ypaxxa OT o06pasun TPbLCTUKOBUAHA,
nnBafHa 1 YepBeHa Bnacarka.
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Evaluation of feeding value on the basis
of fiber components is performed as
Relative feeding value RFV; potential
intake of digestible dry matter (Linn and
Martin, 1991). The Digestible Dry Matter
(DDM%=88,9-(0,779xADF%); Dry Matter
Intake (DMI /% body weight/=120/NDF%)
and Relative Feeding Value
(RFV=DDMxDMI/1,29) are estimated.

The feeding value estimation —
energy and protein is performed as: 1.
The Energy feeding value is calculated by
French system: UFL-UFV (INRA, 1988),
recalculated in Bulgarian by coefficients,
followed by Todorov (1997).

The following parameters are estimated:
Gross energy /GE/, Metabolic energy
/IME/ on the basis of equations according
to experimental values of CP, CF (AOAC
2010) and IVOMD.

The coefficient of digestibility of organic
matter dMO;, vivo (Andrieu and Demarquilly,
1989) is received by relashionship on the
basis of in vitro organic matter digestibility,
determined experimentally. Net energy is
determined according French (UFL-UFV),
Bulgarian — Feed units for milk and Feed
units for growth (FUM-FUG) and Dutch
(VEM-VEVI) systems.

2. The potential Protein feeding
value is performed by French system
(INRA 1988). The parameters: TDP/PBD -
Total Digestible Protein/Protein Brute
Digestible and a really digestible protein
in ruminant small intestine — PDIN
(Protein digestible in intestine, depending
on nitrogen) PDIN=PDIA+PDIMN and
PDIE (Protein digestible in intestine
depending on energy) PDIE=PDIA+PDIMN in
g kg'1 dry matter are established.

In comparative analysis in two
vegetative stages and organic active
products the individual and mean values
and coefficients of variation of the
parameters of forage feeding value are
evaluated.



PE3SYNTATV N OBCBbXAOAHE

Mpoy4yeHo e KayeCTBOTO Ha quypax
OT 7 KONMEKUMOHHN obpasun OoT poa
Festuca B nbpBM nposeTeH noapacT
(Tabnmua 1). CpepgHaTa CTOMHOCT Ha
cyposuas  npotemH e  16,78%, a
MakcumanHata 20,88% (Bap. 20 -
TPBLCTUKOBMAHA Bflacatka) OT CyXOTo
BelllecTBO. bpoAT Ha o6pasumte CbC
CbAbpXaHNe Ha CypoB MpPOTEVMH Hap
cpefgHata cToiiHoCT e 4. Mo cbabpXaHue
Ha CypOBMW BNAKHWHW cpefHarta CTOMHOCT
e 21,14%, a 4 obpasym umaT MO-HUCKO
CbAbpXaHne, KOeTO e XesaH Kputepuii -
Bap 20 — 17,79% c 3 nNpoOLEHTHN eauHuLN
n Bap. 19, 18 (TpbCTUKOBUAHA Bnacartka)
n 21 (nmBagHa BracaTka). C Hai-HUCKK
CTOMHOCTM Ha  TOTa/IHW  BJIAKHUHHU
KomnoHeHTn HAB ca cbwo Bap. 20, 18,
19 n 21 npw cpegHa cToiHocT Ha HAB 3a
BCUYKM 06pa3ym ot KIM 52,14%. KO/ e ¢
Hal-HMCKa CTOMHOCT npu Bap. 20
1,83%, cnepgaHa oT BapuaHtute 18 1 21,
npu cpegHa cToiiHocT 3,17%. CTeneHTta
Ha nurHndmkaumsa cpegHo e 6,0 karto
obpasuyute 20, 21 n 18 ce oT/mMyasar C
Mo-HWCKa CTeneH Ha JIMrHUdUKaums.
CpegHata CcMMNIaeMoCT Ha  CyxoTo
BeELlecTBO Ha diypaxa Ha obpasuute
Bnacaku e 67,05%. UYetnpun ot obpasuute
npesBuwiaBaT cpegHara CTOMHOCT Ha
CMuaeMocTTa Mnpu MbpBU MOAPACT, KaTo
Hai-Bucoka e T4 3a Bap. 20 — 77,99%, ¢
10 %-THM eguHULKM, cnedBaH ot Bap. 21 —
71,29% wn Bap. 18 — 71,17%. Cmunae-
MOCTTa Ha OpraHM4yHOTO BELLECTBO Ha
(hypaxa OT BJlacaTka CbOTBETCTBA Ha
Tasn Ha CyxOTO BellecTBO. BapuaHtute
20 n 21 B nbpBM NOAPACT Ce OT/iMyaBaT C
Hali-BMCOKO Ka4yecTBO Ha dhypaxa. Haii-
BapvabunHu ca nokazatenute KA4J1 — CV
33,0% wn cTeneH Ha nurHudmkauusa —
23,7%.
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RESULTS AND DISCUSSION
The forage quality from 7 fescue
accessions in Collection nursery was
studied in the first spring growth (Table 1).
The average crude protein value is
16.78% and the maximum 20.88% (Var.
20 — tall fescue) of the dry matter.

The number of accessions with a crude
protein content above the average is 4.
The average fiber content is 21.14% and
4accessions have a lower content, which
is the desired criterion —var. 20 - 17.79%
with 3% and Vars. 19 and 18 (tall fescue)
and 21 (meadow fescue).

With the lowest values of total fiber
components, NDF are also Vars. 20, 18,
19 and 21 at mean NDF for all accessions
of collection nursery 52.14%. ADL has the
lowest value for Var. 20 — 1.83%, followed
by accessions 18 and 21, at an average
of 3.17%.

The degree of lignification is on average
6.0, with variants 20, 21 and 18 having a
lower degree of lignification. The average
from fescue accessions is 67.05%.

Four of the accessions exceeded the
average of the digestibility at the first
growth, the highest being for Var. 20 —
77.99%, 10% units over, followed by Var.
21 — 71.29% and Var. 18 — 71.17%. The
digestibility of the organic matter of the
feed of fescues corresponds digestibility
of the dry matter of the forage to that of
the dry matter. Variants 20 and 21 in the
first growth are distinguished by the
highest quality of the feed. The most
variable are characteristics ADL — CV
33.0% and degree of lignification — 23.7%.



Ta6bnuua 1. OCHOBeH CbCTaB, BJ/IAKHUHHUM KOMMOHEHTU W CMWUIaeMOCT
Haobpa3um TpbCTUKOBUAHA BiacaTtka, J/inBagHa Bnacatka n YepBeHa BracaTtka
B KOnekuynoHeH nutoMmHuk,MbPBU, BTOPU n TPETW NMOAPACTIA

Table 1. Principal composition, fiber components content and digestibility of
accessions Tall fescue, Meadow fescue and Red fescue in collection nursery,
first, second and third growths

Bapnaut CB Tlemen CIl CBn HAB KAB KA/l Xewmn- Lenyno3a CreneH CMCB CmMOB
uenynosa JNuriundo.
Variant DM Ash CP CF NDF _ADF ADL HEMI  CELLU LIGNIF_IVDMD IVOMD
Mbpeum nogpact / First growth
18 92,66 12,56 17,88 19,84 46,34 29,32 2,28 17,02 27,04 49 71,17 7511
19 92,27 13,10 17,57 18,91 51,47 28,62 3,16 22,85 25,46 6,1 67,94 69,78
20 90,92 14,87 20,88 17,97 42,56 28,37 1,83 14,19 26,54 43 77,99 81,94
21 92,02 12,60 19,51 20,81 53,26 31,11 2,45 22,15 28,66 46 71,29 72,53
22 93,10 10,34 14,84 22,43 53,34 30,69 3,96 22,65 26,73 74 6249 64,59
23 93,75 9,55 15,01 23,26 59,50 32,44 4,75 27,06 27,69 80 5651 5942
24 92,88 7,41 11,80 24,78 58,51 33,37 3,76 25,14 30,01 64 61,99 64,88
Mean 92,51 11,49 16,78 21,14 52,14 30,56 3,17 21,58 27,45 6,0 67,05 69,75
SD 0,90 252 310 246 6,10 191 10 4,49 1,50 142 722 755
cv 10 219 185 116 11,7 62 330 208 55 237 108 10,8
Btopw nogpact / Second growth
18 94,26 11,32 19,65 20,70 52,39 31,37 3,46 21,02 27,91 6,6 6455 66,22
19 94,12 9,00 14,78 27,04 58,50 31,76 4,30 26,74 27,46 74 5933 59,76
20 94,19 11,09 18,87 20,60 53,97 26,94 3,85 27,03 23,09 7,1 7222 7378
22 92,54 12,61 19,83 14,96 43,28 2523 3,33 18,05 21,90 7,7 6870 71,53
23 92,96 10,83 23,89 17,87 53,63 26,69 3,10 26,94 23,59 58 62,39 6559
24 92,20 10,42 20,05 19,04 48,30 26,11 3,04 24,19 23,07 6,3 71,28 73,66
Mean 93,38 10,88 19,51 20,04 51,68 28,02 3,51 24,00 24,50 6,8 66,41 68,42
SD 0,92 1,18 291 403 525 281 048 3,73 253 0,71 515 5,54
cv 1,0 108 149 201 10,2 10,0 137 156 10,3 10,5 7,8 8,1
Tpetun nogpact / Third growth
18 93,05 12,21 21,81 15,28 44,26 25,12 2,00 19,14 23,12 45 71,52 73,58
19 92,57 12,44 21,33 14,87 42,58 24,59 2,61 17,99 21,98 6,1 7211 7353
20 92,58 11,21 20,05 16,31 48,42 2593 2,86 22,49 23,07 59 67,19 68,04
21 92,78 14,53 19,23 15,11 42,17 25,73 2,95 16,44 22,78 70 71,71 73,39
Mean 92,75 12,60 20,60 1543 44,36 25,34 2,60 19,02 22,74 59 70,63 72,14
SD 0,22 1,39 1,18 0777 285 061 043 257 0,53 1,03 231 273
cv 02 111 57 50 64 24 165 135 2,3 17,6 33 38
MoTeHUManHUTE  €eHepruiHa u Potential energy and protein
npoTeMHOBa XpaHWTeNHa CTOMHOCT Ha | nutritional value of the accessions of

obpasuuTe Bacatka, NbpBU NoapacT e
npegcraBeHa Ha Tabnuua 2. CpegHata
CTOMHOCT Ha OTHOCUTE/IHaTa XpaHuTenHa
ctoiiHocT (RFV) e 118 0TH%, a Tpu
o6pasuu A npesuwasat — 20, 18 n 19.
Hali-Bucoka e npu Bap.20 — 146 oTH. %.
EHepruiiHaTa XpaHUTENHOCT € CbLLO Hali-
Bucoka 3a Bap. 20. C wmakcumanHa
npoTenHoBa XpaHuTesiHoCT ca Bap.20 —
166 g kg'l c%/xo Bellectso 1 Bap. 21 -
152 g kg . bnuskum pesyntatu  no
CbAbpXaHue Ha cypoB npoTeuH (CIM)
KaTo Ls10 3a/10BONIUTENHO, C BapupaHe B
pamkute Ha 15,50-16,80% 3a F.
arundinacea un 16,80-17,70% 3a F.

fescue, the first growth is presented in
Table 2. The mean value of the relative
nutritional value (RFV) is 118% and three
accessions exceed 20.18 and 19.

The highest is Var.20 — 146 ref. %.
Energy nutrition is also highest for Var.
20. With maximum protein nutrition, Var.
20 -166 g kg'1 of dry matter and Var. 21 —
152 ¢ kg'l. Close to our results for crude
protein  (CP) content in general
satisfactory, with ranged within 15.50-
16.80 % for Festuca arundinacea and
16.80-17.70% for Festuca pratensis
reported by Singh (2007), where CP
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pratensis cbobuwasa Singh (2007), kbaeTo
cbAbpxaHueto Ha CIM 06VMKHOBEHO e no-
BMCOKO, BbMPEKN Ye Bapupa no obpasum, u
3aBucy OT (hasaTa Ha pasBuTME Ha copTa u
ob6nmcTeHocTTa. CMUIaemMoCcTTa Ha CyxoTo
BELLeCTBO 3a BCUYKM 06pasuy Moxe Ja
6bae oueHeHa kaTo pobpa, Hag 60%
(56.51 - 77.99%). 3a CEHO C Hai-BUCOKO
KauecTBO BnacaTtkuTe TpsabBa fa ce pekos-
TupaT npe3 nposieTTa Nno BPeMe Ha MbJHO
U3MeTnIsiBaHe [0 HayasioTo Ha LbiTexa.
Cneg Tasn deHogasa, CcMuiaemocTTa
HamansiBa ¢ okono ¥ % Ha aeH (Lacefield
et al., 2003). [Jo6MBLT Ha CyxOTO BeLllec-
TBO, CMW/IAaeEMOCTTA W CTENEHTAa Ha nrndu-
Kaums Ha obpasuuTe Hail-yecTo ca NnoBnus-
H/A OT MOMEeHTa Ha npubupaHe, [OKaTo
cbAbpxaHueTo Ha CI — oT noppacTta u
reHeTMYHOTOo pasHoobpasve (obpasuuTe).

content in general tend to be higher,
although it varies by accessions,
suggesting that theCP depends on the
variety development stage and and the
quantity of leaves. Dry matter digestibility
for all accessions can be valued as good,
it was above 60 % (56.51 - 77.99%). For
the highest quality hay, cocksfoot should
be harvested in spring during late boot to
early flowering stage. Beyond this stage,
digestibility decreases at the rate of about
Y% % per day (Lacefield et al., 2003). Dry
matter yield, digestibility and degree of
lignification of fescue were mostly
influenced by mowing, while CP content —
by the growth and genetic diversity
(accessions.

Tabnuua 2. EHepruiiHa W NpoTeMHOBa XpaHWTenHa CTOMHOCT Ha o06pasum

TpbCcTUKOBUAHA BhnacaTtka, JlnBagHa

Bflacatka W YepBeHa Bfacatka B

KonekunoHeH nutoMmHuk,MbPBUN, BTOPU n TPETU NMOAPACTIA
Table 2. Energyand protein feeding value of accessions Tall fescue, Meadow
fescue and Red fescue in collection nursery, first, second and third growths

BapnaHt CCB [MoemaHe OtH. OE ME UFL UFV KEM KEP VEM VEVI PBD PDIN PDIE
Ha CB Xp.CT.
Variant DDM DM RFV GE ME UFL UFV FUM FUG VEM VEVI PBD PDIN PDIE
Mbpeu nogpact / First growth
18 66,06 2,59 133 11,65 6,28 0,812 0,717 0,673 0,586 943 1950 136 112 101
19 66,61 2,33 120 11,64 6,02 0,755 0,652 0,626 0,532 897 1879 134 110 96
20 66,80 2,82 146 11,82 6,52 0,857 0,766 0,710 0,626 990 2023 166 131 111
21 64,67 2,25 113 11,73 6,22 0,786 0,685 0,651 0,560 931 1931 152 122 102
22 64,99 2,25 113 11,49 5,87 0,726 0,622 0,602 0,508 865 1829 106 93 88
23 63,63 2,02 100 11,49 5,70 0,682 0,572 0,566 0,467 832 1778 108 94 84
24 62,59 2,05 100 11,33 5,94 0,754 0,656 0,625 0,536 874 1843 76 74 82
Mean 65,05 2,33 118 11,59 6,08 0,767 0,667 0,636 0,545 904 1890 125 105 95
SD 1,57 0,29 17 0,17 0,28 0,06 006 0,05 005 54 83 31 19 11
CVv 2,4 12,3 143 14 46 75 95 74 95 59 44 25 18 11
Btopw nogpact / Second growth
18 64,46 2,29 115 11,72 6,04 0,737 0,630 0,611 0,515 894 1875 153 123 98
19 64,16 2,05 102 11,48 5,73 0,686 0,577 0,569 0,471 836 1785 105 93 84
20 67,91 2,22 117 11,68 6,34 0,815 0,720 0,676 0,588 950 1962 145 118 102
22 69,25 2,77 149 11,74 6,19 0,784 0,683 0,650 0,558 927 1926 155 124 102
23 68,11 2,24 118 11,91 6,17 0,742 0,632 0,615 0,516 916 1909 193 150 106
24 68,56 2,48 132 11,73 6,41 0,742 0,729 0,683 0,596 961 1980 156 126 104
Mean 67,08 2,34 122 11,71 6,15 0,767 0,662 0,634 0,541 931 1891 151 122 99
SD 219 0,25 16 0,14 0,24 0,06 006 0,04 005 24 67 28 18 8
CcVv 3,3 10,7 133 12 39 74 91 69 89 26 35 19 15 80
Tpetunogpact / Third growth
18 69,33 2,71 146 11,83 6,36 0,809 0,710 0,671 0,580 956 1971 174 137 108
19 69,74 2,82 152 11,81 6,33 0,806 0,708 0,669 0,578 952 1964 170 134 106
20 68,70 2,48 132 11,74 6,13 0,762 0,658 0,632 0,538 913 1904 157 126 100
21 68,86 2,85 152 11,74 6,14 0,780 0,679 0,647 0,555 922 1917 150 121 102
Mean 69,16 2,67 146 11,78 6,27 0,797 0,697 0,661 0,570 941 1948 163 130 104
SD 0,47 0,18 9 0,05 0,10 0,02 003 0,02 002 19 30 11 7 4
CcVv 0,7 6,7 65 04 16 29 37 29 37 21 16 68 56 35

28



BB BTOpM neTeH nogpacT
obpasuute  Bnacatka umMat  cpefHo
cbAbpXaHne Ha cypoB npotemH 19,51%
(Tabnuua 1). O6pasumte Bap.23 (23,89%),
24 n 22 ca C Hali-BUCOKO MNPOTEMHOBO
CbAbpXaHue M KOpecrnoHAMpallo Ha Hero
Ha-HNCKO CbAbPXaHWNE Ha BNaKHVHHW KOM-
NoHeHTW. CpefHO CbAbpXaHue Ha CypoBwu
BNnakHuHn e 20,04 %, HO 6naronpuaTHU ca
Te3n C HaW-HUCKa CTOMHOCT - Bap. 22
cvabpxa 14,96% CBn. unn ¢ 5 % no-Hucko
cbabpxaHue Ha CBn., cnegsaH ot Bap. 23
n 24, T.e. yepBeHa Bnacartka. C Hail-gobpo
KayecTBO Ha (ypaxa — BMCOKO CbAbpxa-
HMEe Ha NPOTEMH U HUCKO Ha BMaKHUHU e
Bap.23, cnepgsaH ot Bap.24. lMpu BTOpK
nogpact, Bap. 23 e c Hali-HMUCKa CTeneH Ha
nuramdmkauma — koed. 5,8 npu cpepgHa
CTOMHOCT 6,8. BbB BTOpPW NOAPACT CTEneH-
Ta Ha nurHudukauma Ha obpasuute Bna-
caTka e Nno-BvcokKa B CpaBHeHMWe ¢ Tasu npu
MbpPBKU, NMPU MO-BUCOKO NPOTENHOBO CbAbP-
XaHve (Ta6bnmuya 1). CmmnaemoctTa Ha
obpasunte Bnacatka e 6513ka Cc Tasn oT
MbpBM NOAPACT M e Hali-Bucoka 3a Bap.20 —
72,22% wn Bap.24 — 71,28%, npu cpegHa
CTOMHOCT 66,41%. Tpu OT BapuaHTUTe
HaJBuLasaT Mo CMUNAEMOCT Ha diypaxa
cpegHata cToWHOCT. BTopu nopgpact ce
0T/IMYaBa C No-BUCOKa cpefHa CTOMHOCT Ha
OTHOCMTENHaTa XpaHuTenHa CTOMHOCT B
CcpaBHeHVe C NbpBU C 6 eanHULN 1 e 122
OTH.%, kato BapuaHTUTe 22 4”n 24 A
HagguwasaT (Tabnuua 2). C MakcumasiHa
RFV e Bap.22 — 149 oTH.%. EHepruiiHaTa
HETO XpaHWTeNHa CTOMHOCT € Haii-Bucoka
npu Bap. 20 wu Bap. 22, UFL-UFV
cboTBeTHO 0,815-0,720 3a Bap. 20 n 0,784-
0,683 3a Bap.22. MakcumasiHa npoTemHoBa
XpaHuTenHocT Hadypaxa wuma Bap.23,
PBD-PDIN-PDIE: 193, 150, 106 g kg™.

Ha Ta6bnmua 1 ca npeactaBeHu
cbCTaBa M CMUIaeMocTTa Ha obpasuute
Bflacatka OT TpPeTWu eceHeH nogpacT,
KOWTO Ce OoT/InyaBa KOMMJIEKCHO C Haii-
BMCOKO KayecTBO W XpaHWTeNHa CToi-
HocT. CpegHarta CTOMHOCT Ha MPOTEWHO-
BOTO CbAbpXaHue e Hair-Bucoka 20,60%,
a MakcMMasiHaTa CTOWHOCT e Ha Bap. 18 —
21,81%. Ha Bap. 19 cboTBeTcTBa Haii-
HUCKO BJ/IAKHWHHO CbAabpxaHue 14,87%,

In the second summer growth,
fescues had an average crude protein
content of 19.51% (Table 1). Variants 23
(23.89%), 24 and 22 have the highest

protein content and the lowest fiber
content corresponding to it.
The average crude fiber content is

20.04% but preferable are those with the
lowest content - Var. 22 contains 14.96%
CF, with 5 % units lower content followed
by Var. 23 and 24 red fescue. The best
quality of the feed - high protein and low
in fiber - is Var. 23, followed by Var.24.

In second growth, Var. 23 has the lowest
degree of lignification - coef. 5.8 at an
average of 6.8. In a second growth, the
degree of lignification of the accessions is
higher than that of the first, with higher
protein content (Table 1).

The digestibility of the accessions is close
to the first growth with and is the highest
for Var.20 - 72.22% and Var.24 - 71.28%,
with an average of 66.41%. Three of the
variants exceed the average for the
digestibility of the feed. The second
growth has a higher average relative
nutritional value compared to the first with
6 units and is 122 rel.%, with Variants 22
and 24 exceeding it (Table 2).

With maximum RFV is Var.22 - 149%.
The energy net nutritional value is the
highest at Var. 20 and Var. 22, UFL-UFV,
respectively, 0.815-0.720 for Var. 20 and
0.784-0.683 for Var.22. The maximum
protein feeding value of the forage has
Var.23, PBD-PDIN-PDIE:193, 150, 106 g kg™.

Table 1 presents the composition
and digestibility of the fescue accessions
of a third autumn regrowth that is
uniquely distinguished by the highest
quality and nutritional value. The average
protein content is 20.60% highest, and
the maximum value is of Var. 18 -
21.81%. On Var.19 corresponds to a
lower fiber content of 14.87%, averaging
15.43%.
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npu cpepHa crtoiHocT 15,43%. Cbabp-
XaHveto Ha HAB e cvoTBeTcTBaWO —
42,58% npn cpegHa CTOMHOCT 44,36%.
CovabpxaHuaTa Ha KAB, KOJ1 n cTteneHTa
Ha NUrHupmkaums ca cbLo CbOTBETCTBA-
wy. Hali-H1cka cteneH Ha nnrHgunkaums
umaT obpasuute ot Bap. 18 — koedp. 4,5
npu cpefHa CTOMHOCT Ha koedd. Ha nur-
H1dukaumsa 5,9. Hali-BMCcoKo cMuiaem e
obpasey,  TPbLCTUKOBUAHA  BacaTka
Bap.19 — 72,11%. lNpomeHuTe B Xxo4a Ha
CMUNaeMoCTTa Ha BnacaTka OT Mo-HUcka
KbM BMCOKa ca B MOCfe[oBaTesIHOCT OT
MbpPBM KbM BTOPU W TpeTu noApacTu.
CpefHata OTHOCWUTENIHA XpaHUTefiHa CTOM-
HOCT Ha obpasuuTe BnacaTka OT TpeTu nog-
pacT e 146 0TH.%, a Hali-BuCOkaTa e npu
Bap. 19 — 152 oTH.% (Tabnumua 2). BapuaHT
18 pgemoHCTpupa Hali-BUCOKa HETO eHep-
rMiAHa XpaHuUTeNHa CTOMHOCT M NPOTEUHOBA
XpaHuUTeslHa CTOMHOCT — 06U, cMuiaem
npotenH 174 g kg™’ cyxo BeljecTBO npw
cpefHa cToii-HocT 163 g kg™

B yHUCOH C HalwuTe pesyntatu ca
nosly4eHNTe CTOMHOCTM 3a CMWU/IAeMOCT-
Ta Ha CyxXOTO BeLWEecTBO C BapupaHe
Mexay reHoTunoseTe TPbCTUKOBUAHA
Bnacatka (7.2% - 9.5 % - HU eguHULN),
(Cheng et al., 2003). Poblaciones et al.
(2008) cbobulaBaT 6/M3KM OO0 HalMTe
pesyntatm cpegHu U TpaHWYHM  3a
rnokasarenute no Ka4yecTBo Ha hypax oT
Festuca, CP (%) 15.64 (10.1 — 22.3);
ADF (%)29.69 (25.2 — 33.4), NDF (%)
49.34 (39.3 — 63.8), ADL (%) 4.56 (2.47 —
8.74), cmunaemocTt 64.43 (51.5 — 73.3),
Kakto 1 Lemehiené et al. (2011), De
Boever and De Campeneere (2016).
O6pas3unte C BUCOKO CbAbpXaHue Ha
CypoB [MpOTEWH, HUCKa CTeneH Ha
NMrHnmkaumsa 1 BUCoka CMUIAeMOCT ca
006eKkT Ha 0oT6op 3a crnegBaly etanu Ha
CefieKLMoHHaTa nporpama.

N3BOAN

= OueHkaTa No KayecTBo Ha duypa-
Xa CbMbTCTBA OLEHKaTa Nno NpoAyKTUBEH
noTeHUuMasn B cenekumoHHaTa nporpamMa c
poa Festuca B N®K - lneseH owe oT
U3XOAHNA MaTepuasn B KONeKUns.

The content of the NDF is corresponding —
42.58% at an average of 44.36%. The
contents of the ADF, ADL and degree of
lignification are also consistent. The
accessions have the lowest degree of
lignification are Var.18 — coefficient4.5 at
an average coefficient of lignification 5.9.

Highest digestible is the fescue accession
Var.l9 - 72.11%. Changes in the
digestibility of fescue from lower to high
are in sequence from first to second and
third growths.

The mean relative nutritional value of the
accessions of fescue of the third growth
is 146% and the highest for Var. 19 to
152 rel.%, (Table 2). Accession number
18 demonstrates the highest net energy
nutritional value and protein nutritional
value — total digestible protein 174 g kg™
dry matter at an average of 163 g kg™

In accordance with our results, the
values for the digestibility of dry matter
with  variation between tall fescue
genotypes are obtained (7.2% - 9.5%),
(Cheng et al., 2003). Poblaciones et al.
(2008) reported close to our results
average and margins for forage quality
characteristics for Festuca, CP%, 15.64
(10.1% - 22.3%), ADF, % 29.69 (25.2 -
33.4), NDF % 49.34 (39.3 - 63.8) , ADL %
4.56 (2.47 - 874) and digestibility DMD, %
64.43 (51.5% - 73.3) as also Lemeziene
et al. (2011), De Boever and De
Campeneere (2016).

The accessions high in crude protein, low
lignification and high digestibility are the
subject of a selection for subsequent
stages of the breeding program.

CONCLUSIONS

= The forage quality evaluation
accompanies the evaluation by productive
potential in the breeding programs with
genus Festuca in IFC - Pleven since the
initial material in the collections.
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= CobliectByBa 3HauUTENIHO Bapwu-
paHe N0 nokasartenurte, obycnasawm
KauyecTBOTO U XpaHuTenHaTa CTOMHOCT Ha
KONEeKUMOHHNTE 0b6pas3un no BUAOBE U
BbTpe BbB BUAA.

= M3BbplleH e NbpBU LMKBLA Ha
OoT6Op M ca uM3byeHu, 0b6pasuu,
npesvwaBaliy cpegHata CTOMHOCT 3a
KonekuuaTa, Ton 3, KakTo cnejsa:

= Mo covbaobpxaHune Ha  CypoB
npotenH: Ne 20 (20,05%-20,88%), No23
(15,01%-23,89%), Neo18 (17,88-21,81%),
npw cpegHa ctoiHocT (16,78-20,60%);

= Mo cTeneH Ha nurHudrkaums: NeNe
20, 21, 18 n 23, C Ha-HWUCKW CTOMHOCTK 3a
nokasartesnsi, Kato CesieKUMOHEH KpuUTepuii
(koedp. 4,5 go 6) npu cpegHa CTOMHOCT 6,2;
= Mo cmMuWnaemMoCcT Ha  CyxoTo
BewecTBo: NeNe 20, 21 1 19 ¢ Haii-BUCOKa
cToliHOCT oOT 77,99%, npu cpegHa
CTONHOCT 66,41%-70,63%;

= Mo eHepruitHa N NPoTENHOBA Xpa-
HUTE/IHa CTOMHOCT, pe3yntatute Kopec-
noHAMpar C OCHOBHUA CbCTaB Ha
6uomacata npu oTépaHuTe obpasLu.

= O6pasymte C Haii-BMCOKA KOM-
MneKcHa OuUeHKa MO KayecTBO €@, KakTo
COpTOBe, Taka U MEeCTHV Momnynauuu, KoeTo
noTBbPXAaBa, 4e ecTecTBeHopacTalmTe
nonynauuv, OCBEH afanTUBHOCT MpuUTexa-
BaT M BUCOKO KayeCTBO Ha duypaxa u ca
NoaxoAsil TreHeTUYeH pecypc B Cefiek-
UMOHHMTE nporpamy npy TPbCTUKOBUAHA,
NvMBajHa 1 YepBeHa BnacaTka.

= There are significant variations in
the parameters determining the forage
quality and feeding value of the collection
accessions by species and intraspecies.

= The first breeding cycle has been
performed and the accessions exceeded
the mean value for the collection, Top 3,
as follows:

= By Crude protein content: Ne20
(20.05% - 20.88%), Ne23 (15.01%-23.89%),
Nel8 (17.88-21.81%), at a mean value
(16.78-20.60%);

= By degree of lignification,: NeNe
20, 21, 18 and 23, with the lowest values
for the parameter as a breeding criterion
(4.5 to 6) at an average of 6.2;

= By digestibility of dry matter: NeNe
20, 21 and 19 with the highest values of
77.99%, at an average of 66.41% - 70.63%;

= By energy and protein feeding
value, the results correspond to the
principal biomass composition of the
selected accessions.

= Accessions with the highest
complex forage quality evaluation are
varieties and ecotypes, which proves the
native populations possess adaptability
and high forage quality as a suitable
genetic resource in tall fescue, meadow
fescue and red fescue breeding
programs.

NNTEPATYPA /| REFERENCES
1. Akin, D.E. and A. Chesson, 1990. Lignification as the major factor limiting forage
feeding value especially in warm conditions. In: Proc. XVI Int. Grassland Cong., vol. lll.
Association Francaise pour la Production Fourragere. Versailles, France. pp. 1753-1760.
2. Andrieu, J., and C. Demarquilly, 1989. Prediction of the digestible and
metabolisable energy content of forages from their chemical composition and organic

matter digestibility. In:

Proceedings Presented at 16.

International Grassland

Congress, Nice, FRANCE (1989-10-04-1989-10-11). Versailles, FRA: Association
Francaise pour la Production Fourragére, pp. 875-876.

3. AOAC, 2010. Official methods of analysis, 17-th ed. Association of Official
Analytical Chemists, Maryland, USA,, AOAC International.

4, Aufrére, J., 1982.Etude de la prévision de la digestibilité des fourrages par
une méthode enzymatique, Ann. Zootech., 31, 11-30.

5. Beard, J.B., 1973. Turfgrass: Science and culture. Prentice Hall. Englewood

Cliffs, NJ.



6. Boller B, S. Green, 2010. Genetic resources, pp. 13-37. In: Boller B. et al
(eds.) Fodder crops and amenity grasses. Handbook of plant breeding, Springer
Science + Business Media, New York.

7. Boller B. et al. (eds.), 2010 Fodder Crops and Amenity Grasses, Handbook of
Plant Breeding 5, DOI 10.1007/978-1-4419-0760-8 11, Springer Science+Business
Media, LLC 2010.

8. Borrill M., B.F. Tyler, and W.G. Morgan,1976. Studies in Festuca VII.
Chromosome atlas (Part 2).An appraisal of chromosome race distribution and ecology,
including F. pratensis var. Apennina(De Not.) Hack,-tetraploid. Cytologia, 41: 219-236.
9. Buckner, R.C., J.B. Powell and R.V. Frakes, 1979. Historical development.
In R.C. Buckner, L.P.Bush (eds.) Tall fescue, Am Soc Agron, Madison, WI.

10. Casler, M.D. and E.van Santen, 2000. Patterns of variation in a collection of
meadow fescueaccessions. Crop. Sci., 40:248-255.

11. Casler, M.D. and E. van Santen, 2001. Performance of Meadow Fescue
Accessions underManagement-Intensive Grazing. Crop. Sci., 41:1946-1953.

12. Casler, M.D. and K.P. Vogel, 1999. Accomplishments and impact from
breeding for increasedforage nutritional value. Crop. Sci., 39:12-20.

13. Casler, M.D., D.J. Undersander, C. Fredericks, D.K. Combs, J.D. Reed,
1998. An on-farmtest of perennial forage grass varieties under management intensive
grazing. J. Prod. Agric., 11: 92-99.

14, Chen, L., C. Auh, P. Dowling, J. Bell, F. Chen, A. Hopkins, R.A. Dixon, Z.
Y. Wang, 2003. Improved forage digestibility of tall fescue (Festuca arundinacea) by
transgenic downregulationof cinnamyl alcohol dehydrogenase. Plant. Biotechnol. J., 1:
437-449.

15. Chen, L., C.Auh, P.Dowling, J.Bell, D.Lehmann, Z.-Y.Wang, 2004.
Transgenic downregulationof caffeic acid O-methyltransferase (COMT) led to improved
digestibility in tall fescue (Festuca arundinacea). Func. Plant. Biol., 31: 235-245.

16. De Boever, J. L. and S. De Campeneere, 2016. Important Feeding Value
Parameters in Ruminant Nutrition,Springer International Publishing Switzerland 2016 ,
I. Roldan-Ruiz et al. (eds.), Breeding in a World of Scarcity: Proceedings of the
2015Meeting of the Section “Forage Crops and Amenity Grasses” of Eucarpia, pp. 179-186.
17. Dent JW and DTA Aldrich, 1963. The interrelationships between heading
date, yield, chemical composition and digestibility in varieties of perennial ryegrass,
timothy, cocksfoot and meadow fescue. J. Natl. Inst. Agric. Bot., 9: 261-281.

18. EN ISO13906, 2008. Animal feeding stuffs — Determination of acid detergent
fibre (ADF) and acid detergent lignin (ADL) contents — www.iso.org/www.cen.eu.

19. Fjellheim, S. and O.A. Rognli,2005a. Genetic diversity within and among
Nordic meadow fescue(Festuca pratensis Huds.) cultivars based on AFLP markers.
Crop. Sci., 45: 2081-2086.

20. Goering, H. K. and P.J. Van Soest,1970. Forage Fiber Analysis (apparatus,
reagents, procedures and some applications). USDA Agricultural Handbook, No. 379.
21. Hanson, A.A., F.V. Juska and G.W.Burton, 1969. Species and varieties. In
A.A. Hanson, F.V.Juska (eds.), Turfgrass science. Agron. Monogr. 14. ASA, Madison,
WI, pp. 370-409.

22. Hopkins, A.A., M.C. Saha and Z.-Y. Wang, 2007. Tall fescue breeding,
genetics, andcultivars. In H.A. Fribourg, D.B. Hannaway. (eds.), Tall Fescue On-line
Monograph. Accessed 27 April 2009.
http://forages.oregonstate.edu/is/tfis/book.cfm?PagelD=366&chapter=10&section=0
23. Hultin, E. and M. Fries, 1986. Atlas of North European vascular plants: north
of the Tropic of Cancer I-1ll. Koeltz Scientific Books, Kunigstein.

32



24. Hunt, K.L. and D.A. Sleper, 1981. Fertility of hybrids between two geographic
races of tall fescue. Crop. Sci., 21: 400-404.

25. INRA, 1988. Alimentation des bovins, ovins et caprins, R. Jarrige (ed.) INRA
Publ., Versailles, France, pp. 471.

26. Jenkin, T.J. 1959. Fescue species (Festuca L.). In Handbuch der
Planzenzchtung, 2. Aufl., BandlV. Paul Parey in Berlin und Hamburg, pp. 418-434.

27. Katova, A., 2016. Species and varieties of perennial grasses for high quality
forage in Bulgaria, China, Harbin, Chinese Journal Heilongjiang Agricultural Sciences,
No.1, 138-145.

28. Lemehiené, N., B. Butkuté, J. Juozas Kanapeckas, G. Giedré
Dabkeviniené, hydré Kadhiuliené, V. Kemesbyté, V. Vaclovas Stukonisand E.
Egidijus Vilninskas, 2011. Screening of the accessions of tall perennial grass species
as feasible energy crops forbiomethane production Journal of Food, Agriculture &
Environment, 9 (3&4), 941-946.

29. Linn, J.G. and N.P. Martin, 1991. Forage quality analysis and interpretation,
Vet. Clin. North Am.: Food Animal Practice, 7(2), 509-523.

30. Lundqgvist, A., 1962. The nature of the two-loci incompatibility system in
grasses. Il. Number ofalleles at the incompatibility loci in Festuca pratensis Huds.
Hereditas, 48:169-181.

31. Makela, P. and M.Kousa, 2009. Seed production of two meadow fescue
cultivars differing ingrowth habit. Agr. Food Sci. 18:91-99.

32. Meyer, W.A. and C.R. Funk. 1989. Progress and benefits to humanity from
breeding cool-seasongrasses for turf. In D.A. Sleper et al. (eds.), Contributions from
breeding forage and turfgrasses.CSSA Spec Publ 15. CSSA, Madison, W1, pp. 31-48.
33. Naydenova Y., 2009. Forage quality analysis and evaluation in the breeding
process of perennial grasses. Field Crop Studies, Dobroudja Agricultural Institute,
General Toshevo, Bulgaria, ISSN 1312-3882, 5(2), 357-375.
http://fcs.dai-gt.org/ba/pdf/fulltext V_2 15.pdf

34. Naydenova, Y., 2012. Forage quality analysis and evaluation of perennial
grasses in the vegetation, Field Crop Studies, Dobroudja Agricultural Institute, General
Toshevo, Bulgaria, ISSN 1312-3882, VIII(1), 111-128.
http://fcs.dai-gt.org/ba/pdf/fulltext VIl 1 13.pdf

35. Naydenova, Y., P. Tomov, P. Dardenne, 1998. Near infrared spectroscopy
estimation of feeding value of forage perennial grasses in breeding programs by global
and specific calibrations. Estimation of chemical composition and digestibility, Journal
of Near Infrared Spectroscopy, ISSN0967-0335, 6(1-4), 153-165.

36. Naydenova, Y., P. Tomov, P. Dardenne, 2001. Mahalanobis distance in Near
Infrared Technology for study of spectral differences between perennial grass species
and varieties, Compts Rendues de L'’Academie Bulgare des Science, ISSN1310-1331,
54(9), 79-82.

37. Nguyen, H.T. and D.A. Sleper, 1985. Diallel analysis of seed yield and
reproductive characters intwo populations of tall fescue. Plant Breed, 94: 111-127.

38. Nguyen, H.T., D.A. Sleper and A.G. Matches, 1982. Inheritance of forage
quality and itsrelationship to leaf tensile strength in tall fescue. Crop Sci., 22: 67-72.
39. Odd Arne Rognli, Malay C. Saha, Suresh Bhamidimarri, Stefan van
derHeijden, 2010 In B. Boller et al. (eds.), Fodder Crops and Amenity Grasses, 261
Handbook of Plant Breeding 5, DOI 10.1007/978-1-4419-0760-8 11, Springer
Science+Business Media, LLC 2010

40. Peeters, A., 2004. Wild and sown grasses. FAO and Blackwell publishing. pp.
127-134.

33



41. Posselt U.K., Willner E. (2007) Performance of Lolium perenne ecotypes in
comparison with cul-tivars. In: Proceedings of EUCARPIA fodder crops and amenity
grasses section, Perugia, Italy, pp. 56-59.

42. Poblaciones, M.J., S. Rodrigo, N. Simfes, M.M. Tavares de Sousa, A.
Bagulho, L. Olea, 2008. Instantaneousdetermination of chemical composition of
Festuca sp. and Dactylis sp. at two different cuttimes using near infrared spectroscopy
(NIRS). In : Porqueddu C. (ed.), Tavares de Sou sa M.M.(ed.). Sustainable
Mediterranean grasslands and their multi-functions . Zaragoza : CIHEAM / FAO /
ENMP/ SPPF, 2008. pp. 227-230 (Options Méditerranéennes: Série A. Séminaires
Méditerranéens; n. 79). DOI 10.1007/978-3-319-28932-8_27

43. Ruemmele, B.A., L.A. Brilman and D.R. Huff, 1995. Fine fescue germplasm
diversity andvulnerability. Crop Sci., 35:313-316.

44. Saha, M.C., F.M.Kirigwi, K.Chekhovskiy, J.Black, and A.A.Hopkins, 2007.
Molecularmapping of QTLs associated with important forage traits in tall fescue. In T.
Yamada, G.Spangenberg (eds.), Molecular Breeding of Forage and Turf. Springer, NY,
USA, pp. 251-257

45. Sleper, D.A. and R.C. Buckner,1995. The fescues, In R.F. Barnes, et. al.
(eds.), Forages, lowaState University Press, Ames, lowa, USA

46. Sleper, D.A., H.F. Mayland, R.J. Crawford, G.E. Shewmaker, M.D.Massie,
2002. Registration of HiMag tall fescue germplasm. Crop. Sci., 42:318-319.

47. Todorov, N., 1997. Feeding norms and feeding value for bulls and buffaloes,
Pensoft, Phare, Sofia, pp. 223 (Bg).

48. Todorov, N., A. Atanassov, A. llchev, G. Ganchev, G. Mihailova, D.
Girginov, D. Penkov, Z. Shindarska, Y. Naydenova, K. Nedjalkov and S.
Tshobanova, 2010. Practice in Animal nutrition, East-West Edition, Sofia, Bulgaria,
pp. 463, ISBN 978-954-321-733-5 (Bg).

49. Valay, R. and E. van Santen, 1999. Grazing induces a patterned selection
response in tall fescue. Crop Sci., 39:44-51.

50. Van Soest P.J., J.B.Robertson, B.A.Lewis, 1991 Methods for dietary fibre,
neutral detergent fibre and non-starch polysaccharides in relation to animal nutrition. J.
Dairy Sci., 74:3583-3597.

51. Vogel, K.P., H.J Gorz and F.A. Haskins, 1989. Breeding grasses for future.
In Sleper, D.A. et al.( ed.), Contributions from breeding forage and turfgrasses. CSSA
Spec. Publ. 15. CSSA,Madison, WI, pp. 105-122.

34



Journal of Mountain Agriculture on the Balkans, 2017, 20 (3), 35-45
Research Institute of Mountain Stockbreeding and Agriculture, Troyan

ISSN 1311-0489 (Print)
ISSN 2367-8364 (Online)

Camo3acsiBaHe Ha nog3emMHa getenvHa
B Aerpaanpaain ceMenpon3BogHM NOCEBU

Bunnana BacuneBa

VHCTUTYT no doypaxHuTe KynTypu, yn. ,feHepan Bnagumup Basos” 89,
5800 lNneBeH, bbnrapus

E-mail: viliana.vasileva@gmail.com

Self-seeding of subterranean clover
in degraded seed production stands

Viliana Vasileva

Institute of Forage Crops, 89 General Vladimir Vazov Str, 5800 Pleven, Bulgaria

PE3IOME

B noncku onut, nssegeH B VIHCTK-
TYT N0 QypaxHuTe KynTypu, [lneBeH,
Bbnrapusa, e npoydyeHa Bb3MOXHOCTTA,
jerpagnpanm CceMenpov3BogHM MNOCEBU
6sna getenuHa ga 6bAAT NOACATM CbC
camo3sacsBalla ce kyntypa. MoacssaHeTo
€ M3BbPLUEHO Mpe3 eceHTa Ha 4YeTBbp-
Tata rogyHa OT M3Mo/s3BaHe Ha cemenpo-
N3BOAHUTE NOCEBU C TPW NoABMUAA NOA3eM-
Ha getenuHa - Trifolium subterraneum ssp.
brachycalicinum (copt “Antas”), Trifolium
subterraneum ssp. yaninicum  (copT
“Trikkala™) n Trifolium subterraneum ssp.
subterraneum (copT “Denmark”). YcTaHo-
BEHO €, Ye NnojsemMHata geTtenvHa edek-
TMBHO M3M0J13Ba ECEHHO-3MMHAaTa Bfara B
nouysata, opmumpa [gocTaTbyeH 6poi
ceMeHa 3a camo3acsiBaHe U NOHUKHanuTe
pacTeHust 3aemar MecTara Ha oTnagHa-
nite pacteHus 6ana getenuvHa. Trifolium
subterraneum ssp. brachycalicinum npos-
BSiBa Hall-gobpe noteHuMana cu 3a camo-
3acsiBaHe, MpU KOATO OOWMAT 6Gpoi
MOHMKHa/IN camo3acefnin Ce pacTeHus e
188 6posi/m® vs. Trifolium subterraneum
ssp. yaninicum — 153 6post pacTeHus/m? n
Trifolium subterraneum ssp. subterraneum —
105 6pos paCTeHI/IF!/mZ. Cnoco6HocTTa 3a
camo3acsiBaHe M03BO/iIIBa nNoA3emMHaTa
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SUMMARY

The possibility degraded white
clover seed production stands to be under
sown with self-seeding species was
studied in field trial carried out at the
Institute of Forage Crops, Pleven,
Bulgaria. The under sowing was
performed during the fourth year of usage
of white clover stands with three
subterranean clover subspecies, i.e.:
Trifolium subterraneum ssp.
brachycalicinum (cv. “Antas”), Trifolium
subterraneum  ssp.  yaninicum  (cv.
“Trikkala”) and Trifolium subterraneum
ssp. subterraneum (cv. “Denmark”). It was
found that the subterranean clover
effectively used autumn-winter soil
moisture, formed a sufficient number of
seeds for self-seeding and germinated
plants occupied the sites of the dropped
white clover plants. The best potential for
self-seeding showed Trifolium
subterraneum ssp. brachycalicinum, the
total number of emerged self-seeded
plants was 188 number of plants/m2 VS.
Trifolium subterraneum ssp. yaninicum
(153 number of plants/mz) and Trifolium
subterraneum ssp. subterraneum (105
number of plants/m?). The self-seeding
ability allows subterranean clover be used



JeTenvHa fJa ce M3nos3sa 3a nofacsiBaHe
Ha gerpagvpany cemenpou3BogHM mnoce-
BW 6sina geTenvHa, Npu KOeTo ce yab-
XaBa AbAroTpaiHocTTa UM M Morat ga
6baaT n3nos3BaHy 3a ypax.

KniouoBn Aymu: camo3acsiBaHe,
noAasemMHa JeTennHa, perpagupanu
cemMmenpon3soaHn nocesun, 6sna AeTesinHa

YBO/,

BoboBuTe KynTypu wMaTt BaXHO
MSCTO B cuCTEMaTa Ha yCTOWYMBO 3eme-
penne (Luscher et al.,, 2014). TaxHaTa
NPoOAYKTMBHOCT o0baye, € HanpegBaHe
Bb3pacTTa Ha nocesa (3a MHOroroAuLHM
60608B1) HamasisBa, nopagu oTnajaHe Ha
pacTeHusi, NoceBWTE ce paspexpar, a
ocBobOfEeHNTE MpOCTPaHCTBa ce 3aemart
ot nnesenu (Dimitrova, 1986; Vasilev,
2004, Sulas et al., 2006; Petkova et al.,
2015; Churkova and Bozhanska, 2016).

KynTypu cbc cnocobHOCT 3a camo-
3acsiBaHe ca C rofsMo npakTU4ecko 3Ha-
yeHue, nopagM Bb3MOXHOCTTa 3a Mpo-
OBb/MKUTETHO NMPUCHCTBME B TPEBOCTOS. B
€[\H Ce30H Te 6uxa MOr/m ga ocurypsTt
KaKkTO MPOAYKTMBHOCT Ha ddypax, Taka u
cemMeHa 3a pa3mHoxaBaHe (Carneiro,
1999; Naydenova et al., 2013; Bartholomew,
2014).

MoasemHata petenuHa (Trifolium
subterraneum L.) e egHorognwHa 6060Ba
camo3sacsBawa ce kyntypa (Yakimova
and Yancheva, 1986; Piano et al., 1996;
Howieson et al., 2008). T9 e C HUCDHK
cTeneu, ce xabutyc n 3aema cBobogHUTE
npocTpaHCTBa Mexay APYrute pacTteHusi
OT Hal-HUCKWNS eTaX Ha TPeBOCTOS, KaTo
CbXUTE/ICTBA MHOIO [obpe C MHOro-
rOAVWHN  XWUTHU © 6060BM BUAOOBE
(McCaskill et al., 2016). OTpacTBa paHo
npes nposietta u copmupa NNbTEH Tpe-
BocToi (Porqueddu et al., 2003). Penpo-
OyKTMBHUTE U opraHuM ce ob6pasyeBaT B
HayanoTo Ha Mecel, Mai, pPasnosioKeHU
ca Ha NoBBPXHOCTTA Ha Nnoysara, a ceme-
HaTa y3psBaT [0 Kpasd Ha nponetra B
TapaniexoBugHn 6o6ose (Frame et al,
1998). Tonama 4yacT OT CemMeHaTa ca
TBBPAM U NOHWKBAT crief, ABE-TPU TOAUHW.
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for under sowing of degraded seed
production white clover stands, thus to
prolonge their durability and the stands
could be used for forage.

Key words: self-seeding,
subterranean clover, degraded stands,
white clover

INTRODUCTION

Legumes are becoming
increasingly important in the system of
sustainable agriculture (Luscher et al.,
2014). However, their productivity with
advancing the age of crops (for perennial
legumes) decreased due to loss of plants,
the swards diluted and free spaces are
occupied by weeds (Dimitrova, 1986;
Vasilev, 2004, Sulas et al., 2006; Petkova
et al., 2015; Churkova and Bozhanska,
2016).

Legumes species that can provide
self-sowing become of practical
importance, due to their possibility of
prolonged presence in the sward. In one
season they could provide productivity of
forage as well seeds for propagation
(Carneiro, 1999; Naydenova et al., 2013;
Bartholomew, 2014).

Subterranean  clover  (Trifolium
subterraneum L.) is speices with self-
seeding ability (Yakimova and Yancheva,
1986; Piano et al., 1996; Howieson et al.,
2008). It has a low widespread habitat
and occupies open spaces between other
plants from the lowest floor of the sward,
as well coexists well with perennial
grasses and legumes (McCaskill et al.,
2016). It grows up early in the spring and
forms a dense sward (Porqueddu et al.,
2003).

Reproductive organs are formed in early
May and the seeds ripen before the end
of the spring in hedgehog-shaped heads
that remain on the soil surface (Frame et
al., 1998). Substantial part of the formed
seeds is hard and germinates after two-
three years. This biological specificity



Tasn 6uonornyHa 0cobeHOCT Ha KynTyparta
npeBpbLLa NOBLPXHOCTHNSA C/I0/ Ha MoyBa-
Ta B cBoeobpa3Ha cemeHHa 6aHka (Pecetti
and Piano, 1994). BanexuTe B Kpasd Ha
NATOTO crnomarat 3a MOHMKBaHE Ha HOBW
camosacenu ce pacteHus (Vasilev, 2006).

MoasemHaTa getenuHa e LUMPOKO
pasnpocTpaHeH KOMNOHEHT B nacuuiara B
ymepeHute obnactn Ha CpegHa n Cesep-
Ha EBpona n Amepuka (Nichols et al.,
2012; Lucas et al., 2015). 3a bbarapus e
CpaBHUTENHO HOBAa Ky/Typa W ce cpewa
Mo OTKPUTW, CYXM TPEBUCTM MecTa B
paBHWHM W HU3WHW, B CbCTaBa Ha Cyxu
TpeBHU cbobLlecTBa (Assyov et a., 2012).
MpoyyBaHuaTa npes3 nocnegHUTe roanHu
rnokassar, 4ye TA MMa npakTuyecka npuno-
XUMOCT 3@ KIMMaTtuyHUTE YCNOBUSA Ha
ctpaHaTta (llieva and Vasileva, 2011,
Vasileva et al., 2011; llieva et al., 2015;
Naydenova and Vasileva, 2015, 2016;
Kirilov and Vasileva, 2016; Vasileva et al.,
2016). YacT OT npoyyBaHMsTa BK/IOYBAT
ONPEKTHO noAcsBaHe € nojs3emHa fete-
NMHa Ha fJerpagvpanv  MHOTOroAMLLIHN
CemMenpou3BOAHN NOCEBU N CNOCOBHOCTTA
M 3a camo3acsiBaHe B Te3n [OCEBMW.
TakvBa n3cnegBaHusa ca U3BbPLUEHN NpU
nouepHa, KbAeTo Hail-fobpa camosacsBsalla
cnocobHocT nokasa Trifolium subterraneum
ssp. brachycalicinum (Vasileva, 2015).

B HacTtosiwara pabota cu nocta-
BMXME 3a uen [ga npoyynmm camosacsiBa-
uara CcrnocobHoCcT Ha Tpu noasuaa
noAsemMHa feTtesiMHa ypes noacsisaHe Ha
Jerpagvpan  cemMenpou3BOfeH  MOCEB
6sna geTenuHa.

MATEPVAT N METOON

EkcnepvmeHTanHarta paborta e us-
BbpLUEHa Ha ONUTHOTO nosie Ha NHCTUTyT
no dpypaxHute kyntypu, NneseH, bbnra-
pus, BbPXY MOYBEH NOATUM U3NMYXEH Yyep-
Ho3eMm, 6e3 HanosisaHe. CeMenpov3Boj-
HWTe noceBu 6sna fAeTefiHa ca 3acaTu
npe3 2007 r. n nonaraHu rpywxun npes se-
retaymsita CbracHoO Bb3npuera TeXHO/IO-
rma. M3nonssaH e meTofa Ha Abarure
napuenu, rofieMrHa Ha oTyeTHaTa napue-
na 5 m? 1 4 NOBTOPEHWA Ha BapuaHTUTe.
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turns the superficial soil layer into an
original seed bank (Pecetti and Piano,
1994). The precipitations during the late
summer contribute to emergence of new
self-sown plants (Vasilev, 2006).

Subterranean clover is a
widespread component in the pastures
and other grasslands of the temperate
areas of Central and Northern Europe and
America (Nichols et al., 2012; Lucas et al.,
2015). For Bulgaria it is relatively new
crop and is found in open dry grasslands
in the plains and lowlands (Assyov et al.,
2012). The studies with subterranean
clover in recent years showed that it has

practical applicability for the climatic
conditions of Bulgaria (llieva and
Vasileva, 2011; Vasileva et al., 2011,

lieva et al, 2015; Naydenova and
Vasileva, 2015, 2016; Kirilov and
Vasileva, 2016; Vasileva et al.,, 2016).
Some of studies involved the use of the
species for direct under sowing of
degraded perennial seed production
stands and the self-seeding capacity of
subclover in these stands. Such studies
were done for alfalfa, where the best self-
seeding capacity showed Trifolium
subterraneum ssp. brachycalicinum
(Vasileva, 2015).

In this study we aim to investigate
the self-seeding capacity of three
subclover subspecies through under
sowing of white clover seed production
stands.

MATERIAL AND METHODS

The experimental work was carried
out on the experimental field of Institute of
Forage Crops, Pleven, Bulgaria on slight
leached chernozem soil subtype without
irrigation. Seed production white clover
stands was sown in 2007 and cared
according with accepted technology. Lon%
plots method was used, plot size of 5 m
and 4 replications of the treatments.
During the autumn of fourth year from the
use of the swards, across the rows, under



Mpe3 eceHTa Ha YeTBbpTaTa (2010) rogu-
Ha OT M3Mnon3BaHe Ha NnocesuTe, Harnpeu-
HO Ha pefoBeTe e N3BBLPLLEHO NoacABaHe
C Tpu noasupa noA3emMHa feTenuHa
Trifolium subterraneum ssp. brachycalicinum
(copt “Antas”), Trifolium subterraneum sSsp.
yaninicum (copt “Trikkala™) wn Trifolium
subterraneum ssp. subterraneum (copT
“Denmark”). NMNoacsasaHeTo e N3BbLPLUEHO C
400 6pos KbNHAEMU cemeHa/m? npu Mex-
aypefnoBo pasctosiHne 12 cm. Bapwuan-
TUTE ca KakTo cnepga: 6ana fertesivHa
(6e3  nopcsiBaHe) KOHTpona; 6sana
petenvHa + Trifolium subterraneum ssp.
brachycalicinum; 6ana getenuHa + Trifolium
subterraneum  ssp.  yaninicum;  6sin1a
petenvHa + Trifolium subterraneum ssp.
subterraneum.

OTyeTeH e 6poAT NOHWKHA/IM CamMOo-
3acenu ce PaCTeHVIﬂ nogsemMHa fertenvHa
ot 0.25 m” cnep rognHata cnef noacsa-
BaHe U MNpupaBHEH KbM 6poii Ha m-.
OTuntaHmaTa ca U3BbPLLUEHUM B HAYaoTo
Ha MeceL, aBrycT, HayasloTO Ha Mecel|
HOEeMBpPW, CbLOTBETHO BbB (hasn KoTuse-
OOHW, MbPBU HECDBLUMHCKM U MbPBU Cb-
LWMHCKN fINCT. N3uncneH e obwmat 6poii
MOHVKHaNM camo3acenn ce pacTeHus Mnoj-
3eMHa AeTesiMHa. EkcnepuMeHTanHuTe faH-
HN ca 06paboTeHn CTaTUCTUYECKWU, U3MNos-
3Balikn codpTyepeH npoaykt SPSS 2012.

PE3YJITATN N OBCb)XXAAHE

ArpoMeTeoposiorMyHuTe  yCnoBus,
0CO6GEHO KOMMYECTBOTO M pasnpepgene-
HUETO Ha BasiexuTe, ca BaxeH hakTop 3a
camo3sacsiBaHeTo Ha nojsemMHaTa fAeTesnu-
Ha. B nepuofa Ha npoy4ysaHe arpomeTeo-
ponornyHuTe ycnosus Guxa Morau ga ce
onpeaensar kato Heb6naronpuAaTHu (Purypa
1). B roguHaTta cnef noacsiBaHeTo HacTb-
N1 NPOLBL/KUTENEH CYyX MEPUOL C eKc-
TPEMHO BUCOKWM TemnepaTtypu. BanexuTte
npes BTOparta NosioBMHa Ha BereTavluoH-
HUA nepvofd (cnep cpepara Ha mecel,
0N1M) ca nof cpefiHoMeceyHaTa HopMma u
He OGnaronpusaTcTBaxa 3a MNOHWKBaHe Ha
camosacenute ce pacTteHus. HesaBucumo
OT HebnaronpusITHATE YCNOBUA NOA3eMHaTa
JeTenuHa ce camosacsiBa yCrneLiHo OT cpe-
JaTa [0 Kpast Ha BereTaunMoHHUS Nneprog,
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sowing with three subterranean clover
subspecies was performed, i.e. Trifolium
subterraneum ssp. brachycalicinum (cv.
Antas), Trifolium subterraneum ssp.
yaninicum (cv. Trikkala) and Trifolium
subterraneum ssp. subterraneum (cv.
Denmark).

Under sowing was done with 400
germinated seeds/m® and between rows
spacing of 12 cm. Treatments were as
follows: white clover (without under
sowing) - control; white clover + Trifolium
subterraneum ssp. brachycalicinum; white
clover + Trifolium subterraneum ssp.
yaninicum; white clover + Trifolium
subterraneum ssp. subterraneum.

In the year after under sowing the
number of germinated self-seeded
subclover plants was recorded from 0.25
m® and equated to the number of m’.
They were done at the beginning of
August and in early November,
respectively in cotyledons, the first not
true leaves and first true leaves stages.
Total number of germinated self-seeded
plants was calculated. Experimental data
were processed statistically using a
software product SPSS 2012.

RESULTS AND DISCUSSION
Agrometeorological conditions,
particularly the amount and distribution of
rainfall are important for self-seeding of
subterranean clover and they could be
defined as unfavourable during the period
of study (Figure 1).

In the year after under sowing long dry
period with extremely high temperatures
occurs. Rainfall during the second half of
the growing season (after mid-July) was
below the average norm and not
conducived to germination of self-seeded
plants. Subterranean clover was found
successfully self-seeded by mid to late
growing season despite the unfavorable
conditions.
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Fig. 1. Agrometeorological conditions in the first year after under sowing

Mpu nNbLPBOTO OTUMTaAHE npes
Mecel, aBrycT OposiT MOHMKHa/IM camo-
3acenM ce pacTeHus BbB  (pasa
CbLUUHCKN NUCT e 52 6pos paCTeHl/lz:-l/m2
3a Trifolium subterraneum ssp. yaninicum
M 56 6posi pacTenus/m® 3a Trifolium
subterraneum ssp. brachycalicinum, n
no-manko — 39 6pos paCTeHI/IFI/mZ 3a
Trifolium subterraneum ssp. subterraneum
(Tabnmua 1). Mo-mankmaT 6poii MOHUKHA-
nn pacteHus ot Trifolium subterraneum
Ssp. subterraneum e cBbp3aH C no-
cnabaTa KOHKYPEHTHOCT Ha TO3M NoABua,
ycTaHOBeHO OT Lucas et al. (2015).

The number of germinated self-
seeded plants in the first true leaves
stage was found 52 plants/m2 for
Trifolium subterraneum ssp. yaninicum
and 56 plants/m®> for  Trifolium
subterraneum ssp. brachycalicinum, and
less — 39 plants/m® for Trifolium
subterraneum ssp. subterraneum in the
first recording done in August (Table 1).
Fewer number of germinated plants of
Trifolium subterraneum Ssp.
subterraneum is related to the weaker
competitiveness of this subspecies
recognized by Lucas et al. (2015).

Ta6nuua 1. Bpoi NOHMKHa/IM camMO3acesin Ce pacTeHMs Nnoa3lemMHa AeTesiMHa B
noAcsaTW gerpagvpann ceMenpousBogHuM NOCEBU OT 6s1a AeTennHa (HavasioTo
Ha M. aBrycT B roguHaTa csief nofcsiBaHeTo)

Table 1. Number of germinated self-seeded subterranean plants in under sowed
degraded seed production white clover stands (early August, first year after

under sowing)

BapuaHTn/Treatments AsrycTt/August
number of self-seeded plants/m”
White clover + Tr. subterraneum ssp. brachycalicinum 56+2.0
White clover + Tr. subterraneum ssp. yaninicum 52+3.2
White clover + Tr. subterraneum ssp. subterraneum 39+5.6
CpegHo/Average 49+3.5
SE (P=0.05) 5.1
+, STDEV
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C HanpegBaHe Ha BereTauyusita
arpoMeTeopO/IOTMYHUTE YCNOBUS Ca U3K/HO-
ynTenHo HebnaronpusATHW. MNpes mecel, cen-
TEMBPU CpeAHOAHEBHATA TEMNepaTypa € Bu-
coka (22 °C) u nunceat Banexw (0.0 I/m?).

Cnep nagHasioTo KOMMYECTBO Basle-
xm (50.2 I/m?) npes BTOpaTa AeceTAHeBKa
Ha Mecel, OKTOMBPM € OT4eTeHO HOBO
camo3acsiBaHe ¥ MOHWKBAHE Ha pacTeHust B
HayanoTo Ha cneppalumsa mecel,. JaHHuTe
ca oOTpa3eHn Ha urypa 2. bposar
NOHVKHaNM pacteHus BbB thasa
KoTunegoHu 3a Trifolium subterraneum ssp.
brachycalicinum un Trifolium subterraneum
ssp. subterraneum e 61n3bK (49 1 51 6posi
pacTeHus/m®) u 40 6pos pacTenus/m® 3a
Trifolium subterraneum ssp. yaninicum.
BbB (hasa MbpBU HECHLUNHCKN NIUCT BpoAT
MOHWKHaNN pacTeHNs Bapvpa B MO-LUMPOKK
rpaHium (0T 10 go 40 6pos pacTenus/m?).
Chbliata TeHAeHUMs ce Habnwpasa M 3a
6pos NOHWKHaNN pacTeHus BbB (pasa
MbpBN CbLUMHCKM NucT (0T 5 go 48 6pos
pacTenus/m?).

With the advancing of vegetation
agrometeorological  conditions  were
exeptionally bad. In September, the
average daily temperature was high (22 °C)
and rainfall lacked (0.0 I/m?).

After the precipitations (50.2 1/m?)
fallen in the second ten days of October
new self-seeded and germinated plants
was recorded at the beginning of next
month. The data are shown in Figure 2.
The number of germinated plants in stage
cotyledons for Trifolium subterraneum ssp.
brachycalicinum and Trifolium subterraneum
ssp. subterraneum was closed (49 and 51
the number of plants/m®) and 40 the
number of plants/m?® for  Trifolium
subterraneum ssp. yaninicum. The number
of germinated plants in first not true
leaves stage varied in wide limits (from
10 to 40 number of plants/mz). The same
trend was observed for the number of
germinated plants in the first true leaves
stage (from 5 to 48 number of plants/m?).

First true leaves

First no true leaves

Cotyledons
0 20 40 60 80 100 120 140
Number of plants/m2
@ Trs brach B Trs yanin @ Trs subter

Trs brach, Trifolium subterraneum ssp. brachycalicinum; Trs yanin, Trifolium subterraneum ssp.
yaninicum; Trs subter, Trifolium subterraneum ssp. subterraneum

dur.

2. Bpoii MOHWKHaNN camocasenn ce pacTeHWs MNoa3emMHa JeTefinHa B

NoAcATW gerpagvpanv ceMenponsBogHuM NoceBu OT 6sn1a getennHa (HavasloTo
Ha HOEMBPW B rognHarta crsief, NoAcsBaHeTo)

Fig. 2. Number of germinated self-seeded subterranean plants in under sowed
degraded seed production white clover stands (early November first year after

under sowing)
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OueBngHo, noasemMHaTa getenvHa
n3non3sa ewqeKTMBHO €eCeHHOo-3uMHaTa
Bnara B nouysata W cemeobpasysa
ycnewHo. B ycnosusata Ha Hawma onut
TS dhopmupa goctarbyeH 6poli cemeHa,
KOMTO Npu HacTbnBaHe Ha 61aronpuaTHU
yC/oBUSA ce camo3acsBar. ToBa MoTBbp-
XAaBa BUcOKata ekKosiorMyHa nnacTuy-
HOCT Ha BWAa, YCTAHOBEHO W OT Apyru
aBTopu (Pecetti and Piano, 1994).

O6WKAT 6pOoIl MOHWKHa/IM camo3a-
Cenn ce pacTeHWs B HayasioTo Ha Mecel,
HOeMBpM € Hai-ronam npu  Trifolium
subterraneum ssp. brachycalicinum (132
6pos pacTeHus/m?), cnegsaH ot Trifolium
subterraneum ssp. yaninicum (101 6posi
pacTeHus/m®) wn Trifolium subterraneum
ssp. subterraneum (66 6posi pacTenHna/m?).
YcTtaHoBuxme, 4ye Trifolium subterraneum
ssp. brachycalicinum nposBsiBa Haii-go6pe
noTeHuyana cu 3a camosacsBaHe npu nog-
csiBaHe Ha jerpagvpany cemenpousBOAHU
nocesn 6sna pfeTenuHa. [onyckame, ue
TOBa BEPOSATHO € C/eACTBME Ha MNo-BUCO-
KaTa Kb/HAEMOCT Ha  dopmupaHuTe
cemeHa ot Trifolium subterraneum ssp.
brachycalicinum. B cTtpaHute ot Cpegnsem-
HOMOPCKUSI paiioH BMCOKaTa Kb/IHAEMOCT U
HUCKMAT NPOUEHT TBBbPAM CeEMeHa Ha
noA3lemMHaTa fAeTefiHa He ce pasriexja
KaTo fo6bp nokasaren. LieHAT ce Bugosete
MU COpPTOBE C MNO-BMCOK MNPOLEHT TBbLPAYU
cemeHa, nopaguM Bb3MOXHOCTTa 3a Mo-
KbCHOTO WM akTMBMpaHe W no-ronsma
HagexaHocT Ha nocesa (Pecetti and Piano,
1994; Carneiro, 1999; Lemus, 2013). 3a
paiioHu cbc Cpeam3eMHOMOPCKU KNnMaT ce
BOAM Cenekums 3a TBbPAOCEMEHHOCT, Kos-
TO NO3BOJISIBA MOCTENEHHOTO NMOHUKBAHE U
CbOTBETHO camonoAfbpXaHe B TPEBOCTOS
B MPOABL/DKEHWE HA HSKOMKO TOAWHW,
BbMNPeEKK, Ye BUABLT e egHorogmweH (Loi et
al., 2005).

3a ycnosusta Ha onuta, Trifolium
subterraneum ssp. yaninicum u Trifolium
subterraneum ssp. subterraneum nokasa-
Xa no-cnaba cnocobHOCT 3a camo3acsBa-
He 1 NoHVKBaHe B Aerpaavpanvre Tpeso-
CTou. AHanornyHa pesyntaru nonyynxme
W npu noAcsiBaHe Ha  NIoUepHOBU
Jerpagvpany cemenpounsBOfHN MNOCEBU
(Vasileva, 2015).

Obviously, the subterranean clover
used effectively autumn-winter soil
moisture and formed seeds successfully.

In  the conditions of our study
subterranean clover formed sufficient
number of seeds, which in case of

favorable conditions are self-seeded. This
confirms the high ecological plasticity of
the species found by other authors
(Pecetti and Piano, 1994).

The total number of germinated
self-seeded plants in early November was
biggest for Trifolium subterraneum ssp.
brachycalicinum (132 number of plants/m?),
followed by Trifolium subterraneum ssp.
yaninicum (101 number of plants/mz) and
Trifolium subterraneum ssp. subterraneum
(66 number of plants/m?). We found that
Trifolium subterraneum ssp.
brachycalicinum showed best potential for
self-seeding when was used for under
sowing of degraded white clover seed
production stands. We assume that this is
probably due to the higher germination of
seeds of Trifolium subterraneum ssp.
brachycalicinum. In the Mediterranean
area high germination rate and low hard
seeds of subterranean clover is not seen
as a good characteristics. Species and
varieties with a higher percentage of hard
seeds are appreciated, due to the
possibility of their later activation and
greater reliability of the stands (Pecetti
and Piano, 1994; Carneiro, 1999; Lemus,
2013). For areas with a Mediterranean
climate the selection of subterranean
clover for hardiness of the seeds is
leading, which allows its gradual
emergence and thus self-supporting in
the stands for several years, although it is
an annual type (Loi et al., 2005).

For the conditions of the
experiment, Trifolium subterraneum ssp.
yaninicum and Trifolium subterraneum
ssp. subterraneum showed weaker ability
for self-seeding and germination in
degraded stands. Analogous results we
received when alfalfa seed production
stands were under sowed with for this
subspecies subterranean clover (Vasileva,
2015).
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TeHgeHUmATa Trifolium
subterraneum ssp. brachycalicinum ga
nokasea Hali-gobpa CnocobHOCT 3a caMo-
3acsiBaHe U NOHWKBaHe, ce NOTBbPXAaBa U
OT OTYeTEeHMs 06l 6pPOoil NMOHMKHaNN camo-
3acesim ce pacTeHusi, a uMeHHo Trifolium
subterraneum ssp. brachycalicinum (188
6pos pacTeHus/m?) VS. Trifolium
subterraneum ssp. yaninicum (153 6pos
pacTenusi/m®) u Trifolium subterraneum
ssp. subterraneum (105 6posi pacTeHus/m?)
(Tabnuua 2).

Mpn 6GoTaHWyYeH aHanu3 e ycTa-
HOBEH BWCOK MPOLEHT Ha y4yacTne B
TpeBOoCTOUTE Ha TO3U NOABUA NOA3EMHA
petenvHa (Vasileva, 2017).

Tabnmuya 2. O6W, 6poOV NOHUKHaIN

The trend Trifolium subterraneum
ssp. brachycalicinum to show the best
self-seeding ability and emergence was

confirmed by the total number of
germinated self-seeded plants, i.e.
Trifolium subterraneum ssp.

brachycalicinum (188 number of plants/m?)
vs. Trifolium subterraneum ssp. yaninicum
(153 the number of plants/m?) and Trifolium

subterraneum ssp. subterraneum (105
number of plants/m?) (Table 2).
After botanical composition

analyses high percent of participation of
this subspecies was found (Vasileva,
2017).

camMo3acesin ce pacTteHunsa noasemMHa

AeTenvHa B NoAcsaTv Agerpagupann CEMENpPOU3BOAHN NOCEBM OT Gsfa AeTennHa

B roguHaTa cnepg noAcsiBaHeTo

Table 2. Total number of germinated self-seeded subterranean plants in under
sowed degraded seed production white clover stands in the year after under

sowing
BapuaHTu/Treatments Total number of self-seeded plants/m”
White clover + Tr. subterraneum ssp. brachycalicinum 188+63.5
White clover + Tr. subterraneum ssp. yaninicum 153+52.4
White clover + Tr. subterraneum ssp. subterraneum 105+40.2
CpepgHo/Average 149
SE (P=0.05) 24.0
+, STDEV
Taka, nog3emHaTa aetenvHa, 6na- So, due to the self-seeding

rofapeHve Ha cnocobHocTTa 3a camo3a-
csiBaHe, MOXe ycrewHo ga ce u3nonssa
3a nofcsasaHe Ha gerpagvpann cemenpo-
n3BOAHM nocesu. [lerpagvpaHeTo Moxe
Ja e cneacTteue OT pasnnyHu hakTopy —
KpaTKOTpaWHOCT Ha BuAoBeTe, no-cnaba
afanTUBHOCT KbM MPeun3nosi3BaHe, He-
61aronpUSATHU  NMOYBEHN U KIUMATUYHU
YC/I0BUSA U OPYTU.

Mpyn noacsasaHe c noasemMHa fete-
NIMHa ce yAb/kaBa AbAroTpanHocTTa Ha
nocesuTe, yBesimyasa ce NpoayKTMBHOCTTA
N Ka4yecTBOTO Ha (oypaxa, YCTaHOBEHO OT
Springer (1997). B gonb/iHeHWe, camo3acs-
Ballara cnocobHOCT Ha noj3emMHaTa gete-
JIVHa N BB3MOXHOCTTa Aerpagupasim noce-
BM fa 6bhaT NoACATU € Hesl, N03BoNsABa Mo-
eeKTMBHO U13MoN3BaHe Ha pecypcute —
efHO OT npeju3BuKaTesicTBaTta Ha CbBpe-
MEHHOTO YCTOYMBO 3emeaenue.

capacity, subterranean clover could be
successfully used for under sowing of
degraded seed production stands. The
degradation may result from various
factors — short duration of the species,
less adaptability to over use, adverse soil
and climatic conditions, ect.

Under sowing prolongs the
durability of the stands and enhance the
productivity and quality of the forage as
Springer (1997) found. In addition, self-
seeding ability of subterranean clover and
possibility degraded perennial stands be
under sowed with subterranean clover
allows more efficient use of resources -
one of the challenges of modern
sustainable agriculture.
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n3BOAMN

Moa3emHarta pertenvHa, W3nosi3sa-
Ha 3a nojcaBaHe Ha Aerpagvpann ceme-
Nnpou3BOAHY NocesBu 6ana fetenvHa, edek-
TMBHO W3MNOM3Ba €CEeHHO-3MMHaTa Bnara B
noysara 3a popmmpaHe Ha JOCTaTbyHO ce-
MeHa, C KOUTO Ce camo3acsiBa, U MOHUKHa-
NTe camo3acenn ce pacTeHusa 3aemar
ocBobofeHUTEe MecTa OT OTnajgHanuTe
pacteHuss 6ana pgetenuHa. Hali-go6pe
noTeHuMana 3a camo3acsiBaHe MposiBsBa
Trifolium subterraneum ssp. brachycalicinum,
06WNAT 6PON NOHWKHaIM camo3acenun ce
pacteHus, npu KoAto e 188 6pos
pactenusi/m® vs. Trifolium subterraneum
ssp. yaninicum (153 6pos pacTenus/m?)
Trifolium subterraneum ssp. subterraneum
(105 6post pacTenus/m?). Cnoco6HocTTa 3a
camo3acsiBate Mo3BO/fisiIBA  NoAsemHara
JeTenvHa fa ce 13non3sa 3a nofcssaHe Ha
jerpagvpany  cemMenpov3BO4HM  MOCEBU
6Ana fetenvHa, NpM KOETO ce yAb/hkasa
AbaroTpaiHocTTa MM M Morat ga 6baat
N3Mo/s3BaHu 3a pypax.

CONCLUSIONS

Subterranean clover used for under
sowing of white clover seed production
stands effectively used autumn-winter soil
moisture, formed sufficient number of
seeds for self-seeding and germinated
self-seeded plants occupied the places
from dropouts white clover plants.
Trifolium subterraneum ssp.
brachycalicinum  showed the best
potential for self-seeding — the total
number of germinated self-seeded plants
was 188 number of plants/m2 vs. Trifolium
subterraneum  ssp. yaninicum (153
number of plants/m?) and Trifolium
subterraneum ssp. subterraneum (105
number of plants/mz). The self-seeding
ability allows subterranean clover be used
for under sowing of degraded seed
production white clover stands, thus to
prolonge their durability and the stands
could be used for forage.
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PE3OME

MpoyyeHo e nocnefeicTBneTo Ha
CUHTETUYHMA WHcekTUuna Edpopua 045
3K, NpvnoxeH camoCTOATENIHO U B KOM-
6uHauma npy pegyumpaHn [o3v ¢ MuHe-
pasIHOTO Macsio AKap3vMH BbPXY XUMWY-
HWA CbCTaBs, MH BUTPO CMWUIAEMOCT, KaKTo
W BbPXY XpaHuWTenHaTa CTOWHOCT Ha
dhypax oT noLepHaTa. EKkCnepumeHTsT e
OoCbLLecTBEH B VHCTUTYT Mo oypaxHuTe
Kyntypw, MNneseH, bbarapus B nepuoga
2014-2015. TpeTnpaHeTo e N3BbPLUEHO B
HayanoTo Ha LbTexa Ha BTopu nogpact
(BBbB (heHohaza BBCH 59-60) 3a koHTpOnN
Ha WKOHOMWYECKM BaXKHW Henpuatenute
KaTto MeTof OT cucTemara 3a UHTerpupa-
Ha pacTuTesiHa 3awmra. PesynTtarure no-
Ka3Bar, 4ye npuaaraHeTo Ha u3crefBaHu-
Te aKTVMBHW CbefdMHEHUA oKasaT MOJSOXN-
Te/IHO Bb3[EeliCTBME BbPXY CbCTaBa, CMU-
NaemocCT 1 eHepruiiHa XxpaHuTenHa CToW-
HOCT Ha nouepHarta. TpeTupaHeTo Nnosu-
LWaBa CbAbPXaHNETO Ha CYpOB NPOTEUH U
Hamasnsasa CbAbPXKaHNETO Ha BIaKHUHU B
KNeTbYHUTE CTEHM Ha pacTeHneTo
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SUMMARY

The after-effect of the synthetic
insecticide Eforia 043 ZK, applied alone
and in combination with reduced doses of
mineral oil Acarzine on chemical
composition and enzyme in vitro
digestibility, as well as on energy feeding
value of the dry mass of alfalfa was
studied. The field experiment was
conducted in the period 2014-2015 at the
Institute of Forage Crops, Pleven,
Bulgaria. The treatments were carried out
at the beginning of the flowering stage in
the second undergrowth (BBCH 59-60) for
control of economically important pests as
a method of integrated pest system. The
results demonstrate that application of
studied synthetic active compounds had a
positive impact on composition,
digestibility and energy feeding value of
alfalfa.

The treatment increased crude protein
content and decrease plant cell walls fiber
components content acid detergent



KNCENINHHO-AETEPreHTEeH JIMTHUH, KUCWUNHHO-
OeTepreHTHu BNTAKHUHN, HeyTpasiHo-
[ETEepreHTHU BMakHUHU W Xemuuenynosa.
OnTvMasiHa KoMGUHaLuss OT HamaseHue Ha
CbAbPXaHWETO Ha KNeTbYHUTE BAAKHHUHW
KOMMOHEHTN B pacTuTesiHaTa KeTka CbC
3Ha4MTEeNHO yBE/INYEeHNe Ha cMunaemocTTa
Ce ycTaHoBsiBa Crief, npunaraHeTo Ha Aka-
pP3vH, crefBaH OT CaMOCTOATE/THOTO M3MoJl-
3BaHe Ha Edopus. CmmnnaemocTtTa gocrura
61.52%, c yBenuyeHune ot 5.4% CHLOTBETHO.
Hai-Bucokata eHepruiiHa XxpaHuTesiHa cToii-
HOCT Ce yCcTaHOBfiBa CbLl0 C/ef 13nosi3sa-
HeTO Ha MuHepanHoto Macnio Akap3uH (UFL -
0,701; UFV - 0,589; PBD - 153; PDIN - 124
n PDIE - 95). CUHTETUYHMAT NpoayKT Edoo-
pus BOAW OO yBenuyaBaHe Ha napamMeTpu-
Te, KOWTO XapakTepusupaTr eHepruiiHata
XpaHuTesiHa CTOMHOCT Ha chypax B cxogHa
[0 AKap3uH cTeneH.

Kno4oBu AymMun: XMMUYEH CbCTas,
WH BUTPO CMUNAEMOCT, eHepruiiHata
XpaHuTesniHa cTonHocT, Edopus 043 3K,
Akap3sviH, nouepHa

YBO/,

3HayeHneTo Ha KauecTBOTO Ha dypa-
a KaTo KOMMNJIeKCHa KOHLENLUUsi B XpaHeHe-
TO Ha XMBOTHMTE o06xBawa 6GanaHca Ha
XpaHWUTeSTHNTE BELLEeCTBa, NOHMKaBaHe pas-
TBOPVMMOCTTa Ha NPOTEMHa, NOBULLEHME pa-
3rpagMMoCTTa Ha BMIaKHVHHUTE KOMMOHEHTU
1 ONTUMK3NPAHE HaNNYNeTO Ha BTOPUYHWU
pactutenHun wmetabonutn (Milne, 2002).
OueHsIBaHETO Ha Ka4yecTBOTO Ha nosnyde-
HaTa NpoAyKUMs KaTo CbLLEeCTBEH eTan BbB
hypaXHOTO NpPOU3BOACTBO cnomara 3a
ycTaHoBABaHe Ha dypaxu C rMoBuLLEeHa
XpaHuUTesIHa CTOMHOCT M CMUIAaeMoCT npu
610M0rMYHO N MHTErpMpaHo NPOV3BOACTBO.

dakTopnTe, KOUTO B/MSAAT BbPXY
KauecTBOTO Ha hypax BKIOYBAT pas/iMyHu
BMAOBE CBLOTHOLUEHVWE MeXay /ncta wu
CcTbb6na, hasa Ha pacTex, NoYBEHW areHTw,
Knumar, pasa Ha npubupaHe Ha pekonTara,
6onectu n Bpegutenu (Arzani et al., 2001).

HacekomHuTe BpeauTenu, morart ga
NMOHMXaT KayecTBOTO Ha dhypax, ocobeHo
ako npeau3BUKBAT 3HaAuUTENIHa 3aryba Ha
nnctHa maca. Dellinger et al. (2006) ycta-
HOBSIBAT HSKOMIKO CBLUECTBEHW Pa3/IMKM B
[06VBa Ha Cyx0 BelLecTBO M Ka4ecTBOTO Ha

a7

lignin, acid detergent fiber, neutral
detergent fiber and hemicellulase. An
optimal combination of expressed
decrease in plant cell walls fiber
components content with a considerable
increase of digestibility was established
after applying of Acarzine.

Digestibility reaches 61.52%, respectively
with an increase from 5.4%. The highest
energy feeding value was found after
used of mineral oil Acarzine (UFL - 0,701;
UFV - 0,589; PBD - 153; PDIN - 124 u
PDIE - 95). The synthetic product Eforia
led to an increase of parameters which
characterize the forage energy feeding
value, in a degree similar to that of
Acarzine.

Key words: chemical composition,
enzyme in vitro digestibility, energy
feeding value, Eforia 043 ZK, Akarzin,
alfalfa

INTRODUCTION

The importance of feed quality as a
complex concept in animal nutrition
encompasses the nutrient balance,
decreasing the solubility of the protein,
increasing the degradability of the fiber
components and optimizing the availability
of secondary plant metabolites (Milne,
2002). Evaluating the quality of the alfalfa
obtained as an essential stage in the
forage production helps to establish
forages with an increased nutritional value
and digestibility in organic and integrated
production.

Factors that affect forage quality
include different species, leaf -to -stem
ratio, stage of growth, soil agents, climate,
harvesting, diseases, and pests (Arzani et
al., 2001).

Insect pests can lower forage
quality, particularly if they cause
significant leaf loss. Dellinger et al. (2006)
found few significant differences detected
in dry matter yields or forage quality
between untreated and treated with



dypaxa mMexay TpeTupaHu U HeTpeTMpaHu
C WHCeKTULMAWM NOCEBU C NOLEPHA, KOeTo
nokassa, 4e HenpuaTenuTe BUAAT He
CcaMO BBbPXY KOMNYECTBOTO, HO U BBPXY
KayecTBOTO Ha (hypaxa.

CbabpXaHNETO Ha B/IaKHUHHUTE KOM-
MOHEHTN Ha pacTUTENIHUTE KNETBbYHU CTEHU,
onpefenswy  eHepruiHata XpaHuTesnHa
CTOMHOCT U CMWIaeMOoCTTa Ha thypaxa nog
Bb3JeliCTBME Ha Pas/IMYHN MHCEKTULUAHU
NPOAYKTW, NpuaraHn B MHTerpypaHara cuc-
Tema 3a 3alWuTta OT BpeauTenu npu MHO-
roroguLHN 6060BM OypadkHM KyNTypu y Hac
ca cnabo orpaHuyeHu. OrpaHuyeHu ca us-
cfnefBaHuATa, CBbp3aHu C OLeHKa Ha eHep-
rMilHa XpaHuUTesiHa CTOMHOCT Ha doypakHUTe
KYNTYpK, KakTo 1 onpefensHe Ha kayecTBo-
TO Ha (ypaxa W HeroBaTa XpaHuTenHa
ctoitHoct  (Naydenova et al, 2010;
Naydenova et al., 2011; Georgieva et al.,
2016; Nikolova et al., 2016), koeTo e npea-
noctaBka 3a NpoAb/xaBaHe W paslumpssa-
He Ha m3cneposaTesickaTa paboTa B TOBa
Hanpas/eHuve.

LlenTa Ha HacToAWOTO NpoyysaHe e
Ja ce onpegenu nocnefencTsnmeTo Ha
WNHCEKTULMAHUAT npoaykT Edpopusa 043 3K,
NPUIOXEH CaMOCTOATESTHO U B KOMOMHALMSA
C MUHEepasiHOTO Macno AkKap3vuH B peay-
uMpaHn 003U, BbPXY XMMWUYHUSA CbCTaBs, WH
BUTPO CMW/IAEMOCT, KaKTO U BbpXY XpaHu-
TefnHaTa CTOMHOCT Ha hypax OT ftoLepHa.

MATEPVAJT N METOOU

MpoyyeHo e nocnegencTBMeTo Ha
CUHTETUYHMA uHcekTuuma Ecdpopua 045
3K, NpnnoxeH camoCTOATESNIHO U B KOM-
6uHaumsa npu pegyumpaHi o3 ¢ MUHe-
panHoTO mMacno AKap3uH BbpXYy XUMUY-
HUSA CbCTaBs, UH BUTPO CMUNAEMOCT, KaKTo
N BbpXYy XpaHWTeNHaTa CTOMHOCT Ha qoy-
pax oT nouepHaTa (BapuaHTUTe ca npegs-
cTaBeHn B Tabnuua 1). EKCNepUMEHTBHT e
ocblecTBEH B VIHCTUTYT No doypaxHuTe
KynTypu, MNneseH, bbnrapus B nepuoga
2014-2015. TpeTnpaHeTo € N3BbPLUEHO B
HayanoTo Ha LbMTexa Ha BTopu nogpact
(BBbB (heHohaza BBCH 59-60) 3a koHTpON
Ha WMKOHOMWYECKN BaXXHW Henpuatenurte
Karo MeToj, OT cucTemara 3a WHTerpu-
paHa pacTtutesnHa 3awura.

48

insecticides alfalfa cultivars which showed
that insect pests influence not only the
quantity but also the quality of the forage.

The content of fiber components of
plant cell walls determining the energy
nutrition value and forage digestibility

depending on various insecticidal
products, applied in the integrated pest
management system for perennial

leguminous forage crops in Bulgaria are
limited. Studies related to the assessment
of the energy nutritional value of fodder
crops are limited too as well as
determining the quality of the forage and
its nutritional value (Naydenova et al.,
2010; Naydenova et al., 2011; Georgieva
et al., 2016; Nikolova et al., 2016). That is
a prerequisite for continuing and
expanding the research work in this field.

The aim of present study was to
determine the after-effect of synthetic
product Eforia 034 ZK used for alone and
in combination with mineral oil Akarzin on
chemical composition and enzyme in vitro
digestibility, as well as on energy feeding
value of the dry mass of alfalfa.

MATERIAL AND METHODS

The after-effect of the synthetic
insecticide Eforia 043 ZK, applied alone
and in combination with reduced doses of
mineral oil Acarzine on chemical
composition and enzyme in vitro
digestibility, as well as on energy feeding
value of the dry mass of alfalfa was
studied (the test variants are given in
Table 1). The field experiment was
conducted in the period 2014-2015 at the
Institute of Forage Crops, Pleven,
Bulgaria. The treatments were carried out
at the beginning of the flowering stage in
the second undergrowth (BBCH 59-60) for
control of economically important pests as
a method of integrated pest system.



Tabnuua 1. XapakTepucTuKa Ha NPoayKTuTe
Table 1. Characteristic of products

TbproBCKk/ NPOAYKT AKTUBHO BeLLECTBO [Jo3a, mlda’ Mpunoxexne
Commercial product Active substance Dose, ml da™ Application
1.KoHTpona / Control HeTpeTtupaHa / Untreated - -
2.Echopus 045 3K 30 g I TnameTokcam + 15 g I nam6aaumxanoTpuH 125 BereTauyoHHO
2.Eforia 045 3K 30 g I thiamethoxam + 15 g I lambda-cyhalothrin Vegetative
3.AKap3vH 85% MuHepanHo macnio-napagmHos Tvn + 15% 400 BereTtaumoHHo
3.Acarzine emMysnraTtop Vegetative
85% mineral oil - paraffin type + 15% emulsifier
4. Echopusi 045 3K + 30 g I" TnameTokcam + 15 g I nam6gaumxanotpui+ 100 + 400 BereTauyoHHO
Akap3unH 85%+ MuHepanHo macno + 15% Emynratop Vegetative
4.Eforia 045 3K + 30 g I thiamethoxam + 15 g I lambda-cyhalothrin +
Acarzine 85% mineral oil - paraffin type + 15% emulsifier
5.Edpopus 045 3K + 30 g I" TnameTokcam + 15 g I nambgaumxanotpui+ 75 + 400 BereTtaumoHHO
Akap3uH 85%-+ MuHepanHo macno + 15% Emynratop Vegetative
5.Eforia 045 3K + 30 g I thiamethoxam + 15 g I lambda-cyhalothrin +
Acarzine 85% mineral oil - paraffin type + 15% emulsifier

M3non3eaH e mMeToda Ha Apo6HUTE
napuesnky, B TpUKparHa NOBTOPHOCT Ha
BapvaHTUTe U ecTecTBeH (PoH Ha
06e3neyeHoCT Ha noysata C OCHOBHUTE
XpaHUTeSTHU e/IEMEHTMU.

MpoyyeHn ca OCHOBHWUTE XpaHu-
TEe/IHA XapakTepuUcTUKM — XUMUYEH CbC-
TaB U eH3uMHaTa in vitro pasrpagumocT
Ha CyXOTO BELLEeCTBO 3a OLEeHKa Kayec-
TBOTO Ha hypaxa.

OCHOBHMAT CbCTaB Ha (hypaxa e
onpefeneH kKato cypoB npoTeunH/crude
protein (CI/CP), no Keldahl (N x 6,25) n
cypoBu BnakHuHu crude fiber (CB/CF) no
BeeHpe cuctemata (AOAC 2001). Cb-
ObpXaHMeTo Ha B/IaKHUHHW KOMMOHEHTH
Ha KNeTbYHW CTEHW WM HeyTpasiHO [Je-
TepreHTHu BnakHuHn (HAB/NDF), kucenmH-
HO [JeTepreHTHM BnakHuHW (KAB/ADF) un
KMCeNUHHO aetepreHTeH nurimH (K4J1/ADL)
ca onpefenieHn no cucTemMaTuyHusl aeTep-
reHTeH aHanu3 Ha Goering & Van Soest
(1970), a cTeneHTa Ha NUrHUUKaUMA —
KoedmumneHt = KA/HABx100. EH3umHaTa
pasrpagmmMmocTt/cMuiaemMocT in  vitro Ha
cyxoTo Belectso (CmMCB/IVDMD) e onpe-
[JeneHa kaTto MNPOLEHT MO ABYCTEMNeHHWs
nerncuH-uenynaseH metog Ha Aufrere, 1982
(Todorov, 2010). B cpaBHWTENEH aHa/IM3
KauyecTBOTO Ha hypaxa Mexay pasnnyHute
BapvaHTU Ha TpeTupaHe Ha (ypaxa ca
OLEeHEeHN UWHAMBMAYaSTHUTE U CPeaHu
CTOMHOCTU Ha MoKa3aTesiTe cropes 3Hauu-
MOCTTa UM 3a Ka4eCTBOTO Ha chypaxa.

OnpepensiHeTo Ha  eHepruitHaTa

It was used the split plot method
with  three replications and natural
background of soil supply with the major
nutrients.

The main feeding characteristics
were studied — chemical composition and
in vitro degradability of dry matter for
forage quality evaluation.

The main composition of alfalfa
forage was determined as crude protein
(CP), by Keldahl (N x 6.25) and crude
fiber (CF) by Weende system (AOAC
2001). The plant cell walls fiber
components content or neutral-detergent
fiber (NDF), acid-detergent fiber (ADF)
and acid-detergent lignin (ADL) were
determined followed the systematic
detergent analysis of Goering & Van
Soest (1970), and degree of lignification -
coefficient = ADL/NDFx100.

The enzyme degradability/digestibility in
vitro of dry matter (IVDMD) was
determined as percent by two-stage
pepsin-cellulase method of Aufrere, 1982
(Todorov, 2010).

In comparative analysis of forage quality
between variants of forage treatment the
individual and mean values were
evaluated according to their significance
for forage quality.
The  energy

feeding  value
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XpaHuTesiHa CTOMHOCT Cce OCblyecTBsiBa
KakTo cnegpa: 1. OueHka Ha XxpaHuTenHata
CTOMHOCT Ha 6asata Ha B/AKHVHHUTE
KOMMOHEHTUTE — OTHOCUTENHA XpaHUTesiHa
cToiHocT RFV; noTeHuman npuem Ha cMu-
naemo cyxo BeujectBo (Linn and Martin,
1991). OnpegeneHn ca CbLO CMUIAEMOCT
Ha cyxoto BewectBo (DDM% = 88.9 -
(0.779 x ADF%); ycBOSIEeMOCT Ha CyXOTO
BewecTtBo (DMI / % TenecHo terno / =120/
NDF%) w©n oTHOcUTEeNHa  XpaHuTesiHa
ctoiiHocT (RFV = DDM x DMI / 1.29). 2.
MoTeHuManHaTa eHepruiiHa XpaHuTenHa
CTOMHOCT e oleHeHa no ®dpeHckaTta cucte-
Ma kato UFL-UFV (INRA 1988), npeunsuuc-
NeHa no bbarapckata 3a KPbMHU eavHULM
3a MASKO U KPbMHW efMHMLM 3a pacTex
ypes  koepmumeHTUTE, nNOKasaHu  OT
Todorov (1997) KEM-KEP/FUM-FUG) 1 no
XonaHgckata cuctema (VEM-VEVI). TMo-
TeHUManHara mnpoTemHoBata XpaHuTesHa
CTOIHOCT (PDIN=PDIA+PDIMN n
PDIE=PDIA+PDIME) e oueHeHa 1o
dpeHckata cuctema (INRA 1988) upes
nokasartenure: o06LW, CMWIaem nNpoTenH
TDP/PBD - Total Digestible Protein/Protein
Brute Digestible, PDIN, cmunaem npoTeuH
B TbHKMTE YepBa B 3aBNCUMOCT OT a3oTa u
PDIE — cMunaem NpoTenH B TbHKUTE YepBa
B 3aBMCUMOCT OT eHeprusTa.

PE3YJITATN N OBCbXAAHE

KayectBoTO Ha dypaxa € cOopeH
WHAMKaTOp, onpefensu, ce OT pas/nyHu,
B3aMMHO CBbp3aHM nokasatenu. To ce
B/Msie OT pegmua dakTtopu, cpej Kouto ca
arpoMeTeopOo/IOTMYHUTE YC/I0BMS 3a pacTex
U pa3BUTME Ha KynTyparta, TEXHO/orUaTa Ha
oTrnexpgaHe, hasute Ha npubupaHe Ha pe-
kontata n gpyrn (Buxton, 2003). Mpunara-
HETO Ha pacTUTeNHO3aLMTHN NPOAYKTM Npn
Heob6X0AMMOCT C Lies1 onasBaHe Ha NoceBu-
Te OT HanajeHve Ha pasMyHn BUAOBE nie-
Benn, 60MecT 1N HenpuaTenn e efuH ot
KHOYOBUTE MOMEHTW 3a peasnmsvpaHe Ha
ONTUMa/IHN 06MBM C BUCOKO KauyecTBO Ha
dypaxa.

Pe3yntatute OTHOCHO  OCHOBHUS
XMMWYEH CbCTaB Ha doypaxa — CbAbpxaHue
Ha CypOB MNPOTEWMH W CYpPOBW BJIAKHWUHMU,
KakTo 1 CbAbpXaHWe Ha BNaKHUHHUTE KOM-
MOHEHTW Ha KIEeTbYHWUTE CTEHW, CTeneHTa

estimation was performed as 1.
Evaluation of feeding value based on
fiber components — Relative feeding
value RFV; potential intake of digestible
dry matter (Linn and Martin, 1991). The
Digestible Dry Matter (DDM% = 88.9 -
(0.779 x ADF%); Dry Matter Intake (DMI /
% body weight / = 120 / NDF%) and
Relative Feeding Value (RFV= DDM x
DMI / 1.29) were estimated. 2. The
Energy feeding value was calculated by
French system: UFL-UFV (INRA, 1988),
recalculated in Bulgarian - Feed units for
milk and Feed units for growth (FUM-
FUG) by coefficients, followed by
Todorov (1997) and Dutch (VEM-VEVI)
systems. The Protein feeding value
(PDIN=PDIA+PDIMN and
PDIE=PDIA+PDIMN in the g kg'1 dry
matter were established) was performed
by French system (INRA 1988) by the
parameters: TDP/PBD - Total Digestible
Protein/Protein Brute Digestible and a
really digestible protein in ruminant small
intestine, PDIN (Protein digestible in the
intestine, depending on nitrogen) and
PDIE (Protein digestible in intestine
depending on energy).

RESULTS AND DISCUSSION

Forage quality is a pooled indicator
defined by different, interrelated
indicators. It is influenced by a number of
factors, including the agrometeorological
conditions for growth and development,
growing technology, harvesting stages
and others (Buxton, 2003). The
application of plant protection products if
necessary to protect crops from an attack
of various types of weeds, diseases, and
pests is one of the key points for
achieving optimal yields and high-quality
forage.

The results in regard to the main
chemical composition of forage — content
of crude protein and crude fibers as plant
cell wall fiber components content, a
degree of lignification and enzyme in vitro
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Ha NUrHUGMKaUMa U eHsMHara in vitro cMu-
NAaeMOCT Ha CyX0TO BELLECTBO NOJ BAUSHME
Ha npunaraHuTe nNpPOAyKTW nokassaT, uye
KauecTBOTO Ha chypaxa ce Bnusie MOMOXM-

degradability/digestibility of dry matter
under influence of applied products were
affected positively in different level (Table
2).

TeJSIHO U B pasnunyHa cteneH (Tabnuvua 2).

Tabnuua 2. OCHOBEH CbCTaB, CbAbpXaHuWe Ha BIAKHHUHUTE KOMMOHEHTU W
CMUIAEMOCT Ha cyxa buomaca OT /iloLUepHa B CUCTEMA Ha MHTerpmpaHa sawmTa,
2012-2014
Table 2. Principal compaosition, fiber components content and digestibility of dry
alfalfa biomass in an integrated protection system, 2012-2014

BapuaHt CB [lMenen CI CBn HAB KAB KA1 Xemu- Lenynosa CreneH CMCB CmOB

uenynosa JiurHund.
DM Ash CP CF NDF ADFADL HEMI CELLU LIGNIFIVDMDIVOMD
1K 96.0 8.9 180.1278.5397.9340.778.9 57.2 258.5 19.8 58.23 57.48
2 95.9 9.0 189.7271.5417.1334.177.3 83.0 256.8 185 60.85 59
3 95.0 9.0 197.9248.5398.0320.971.2 77.1 241.2 22.2 6152 60.72
4 95.2 8.8 189.8251.7399.4329.373.0 70.1 252.6 18.3 58.95 57.62
5 94.4 8.6 182.7271.0407.3320.272.1 78.1 252.7 17.7 60.28 59.12
Min 94.36 8.56 180.1248.5399.4320.971.2 57.2 241.2 17.7 58.23 57.48
Max 95.97 9.04 197.9278.5417.1340.778.9 83.0 258.5 22.2 6152 60.72
Mean 95.27 8.85 188.0264.2403.9330.874.5 73.1 252.4 19.3 59.97 58.79
SD 0.66 0.19 0.70 1.32 0.83 0.730.34 1.00 0.67 1.8 1.35 1.32
Cv 07 21 37 50 20 22 45 137 2.6 9.3 2.2 2.2

npoteuH/Crude protein, g kg’l; CF-Cyposu BnakHuHu/Crude fiber; HEMI —
Xemuuenynosa/Hemicellulose; CELLU-Llenyno3a/Cellulose; LIGNIF-CTeneH Ha
nurindpukaums/Degree  of  lignification = ADL/NDFx100; NDF-HeyTpanHo-geTepreHTHu!
BnakHuHuW/Neutral-detergent fiber; ADF — KucunnHHO-geTepreHTHu BnakHuHW/Acid-detergent
fiber; ADL — KucenunHHo-geTepreHTeH nurHun/Acid-detergent lignin; % dry matter; IVDMD-
CmunaemocT Ha cyxo BellecTBo / In vitro dry matter digestibility; %

Legend: CP-CypoB

Mpu TpeTupaHe ¢ Npoy4yBaHuUTe Npo-
LYKTW, TPUNOXEHN CaMOCTOATESTHO WM B
KOMGVHaLMsi, ce HabMofaBa NoBuLIeHNe B

The treatment with the study
product, input single or in combination led
to increase of the protein level with mean

CbAbpPXaHWeTO Ha MNpoTeMHa CbC cpefHa
CTOlHOCT 5.5% B CpaBHEHWE C KOHTponaTta
(Tabnuua 2). MNpyn caMOCTOATENHOTO MNpU-
noxexve Ha Edopusi n Akap3auH ce chop-
Mupa doypax C MoBULLEHO CbAbpPXaHue Ha
npotenH ¢ 5.3 n 9.9% cboTBeTHO (189.7 n
197.9 g kg™), AokaTo Npu KOMGUHMPAHOTO
UM MPUIOXKEHNe — NoBULLEHMETO e oT 1.4 ao
5.4%. MakcumasiHa CTOWHOCT B CbAbpXa-
HMETO Ha NPOTEeWH Ce yCcTaHoBsBa NpU U3-
Mosi3BaHeTo0 Ha  MUHepasiHOTO  Macso
AKapsuH.

M3BecTHO e, uye cbliecTByBa OTpU-
uarenHa KopesnaumoHHa 3aBWCUMOCT MeX-
4y CbObpXaHWMETO Ha CYpOB MPOTEMH U
cypoBu BnakHuHKU (Pavlov, 1996), koeTto ce
noTebpXaasa M OT NPOBEAEHOTO MNPOyY-
BaHe (r =-0.848).

value 5.5% in comparison of control
(Table 2). At the single application of
Eforia and Acarzine was formed forage
with increased content of protein with 5.3
and 9.9% respectively (189.7 and 197.9 g
kg'l) while at the combine used, the
increase was from 1.4 to 5.4%. Maximal
value in the crude protein content was
established in the application with mineral
oil Acarzine.

It is known that existed negative
correlation between crude protein content
and those of crude fiber content (Pavlov,
1996), that is confirmed by the
investigation (r=-0.848).
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CbabpXaH/eTO Ha CypoBUTE Brlak-
HWMHW HamansBa B pas3/iMyHa CTerneH kaTo
Hal-CUNHO M3paseHo e npu BapuaHTute 3)
Akap3uH n 4) Ecopus (100 ml da?) +
Akap3uH ¢ 10.8 n 9.6% cboTtBeTHO (Cc 30.0 n
26.8 g kg™), a Haii-cna6o — npu Ecbopus ¢
2.5%.

HeyTpasiHo-AeTepreHTHUTe B/akHU-
HW CbCTaB/ABaT TOTA/IHOTO CbAbpXaHue
Ha B/IAKHWHHUTE KOMMOHEHTM Ha K1eTbu-
HUTE CTEHW, U3rpafeHn OT JINTHWUH, ueny-
flo3a 1 Xemuuesnynosa u ca ce HanoXuiu
KaTo /labopaTopeH nokasaren 3a npeaBux-
JaHe cBOOOAHOTO nNoemaHe Ha hypaxa oT
XunsotHute. CovabpkaHnetro Ha HAB B
HaCTOALWMA eKCNepumMeHT e B rpaHuuata
397.9-417.1 g kg™ oT cyxoTo BeLlecTBO Ha
6uomacata. OT pasriexgaHure 4eTupu Ba-
pvaHTa, Hai-cnabo NoBuLLEHME B CbabpXa-
HueTo Ha HAB, HeHaaBuwasaw,o 0.5% okas-
BaT pecnekTuBHO BapuaHtute 3) AKap3uH n
4) Echopust (100 ml da™) + Akap3uH.

KncenvHHo-geTepreHTHUTe  BakHW-
HW ca (ppakuusaTa, Cbabpxalla JUrHUHA Y
uenynosata Ha KNeTbyHWUTe CTeHU U onpe-
[enat pasrpagumoctTa/cMuniaeMocTTa Ha
dypaxa. Cpe/HOTO UM CbAbpXaHUe e CbC
731 g kg’1 no-HMUCKO oT ToBa Ha HAB u B
X0fa Ha BeretauMoHHWA NMpoLec Ha pacTe-
HUATa crefga TeHAEHUUS Ha MOHWKEHUE.
CpegHata MM CTOWHOCT MpPU KOHTPOJSIHUSA
BapuaHT e 73.1 g kg™, a Haii-cunHo peay-
uMpaHe B CbAbpXaHMeTo ce Habnwogasa
npy Akap3uvH (c 5.8%). AHasiorMyHo, Ba-
pYaHTBT Ce OT/IMYaBa M C Hal-HUCKU CTOI-
HOCTM NO OTHOLWlEHME Ha nokasartens
KNCENNHHO-AeTepreHTeH AUrHuH (KAJ1).

3HauMMoCTTa Ha nokasarenute 3a
nosvo3namTe Xemuuenynosa v uenynosa u
TAXHOTO CbAbpXaHWe Mpu XpaHeHeTo Ha
XVBOTHWUTE Cce onpefenaT oT 1abopaTopHO
aHanM3npaHuTe  BMAKHWHHW  dhpakumu:
Xemuuenynosa=HAB-KAB;Llenyno3za=KAB-KA4/1.
XapakTepHo 3a oypaka OT JilouepHa e, ye
CbAbpXaHWeTO Ha U3LUAN0 cMuiaemMus oT
XUBOTHUTE NONMO3MA XEMULIESTYyNI03a € Ccpas-
HWUTENIHO HUCko — oT 57.2 o 83.0 g kg™, a
TOBa Ha HeHanb/IHO CMUaemara Lenynosa
e BMCOKO - OT 241.2 no 258.5 g kg™. Haii-
CWIHO B/USIHWE BbPXY MOBULLEHMETO B
CbAbpPXaHWeTO Ha Xemuuenynosata uma
WUHCEKTULMABLT Ecbopus, NPUIOXeH
caMOCTOSTE/HO — yBennyeHue ¢ 25.8 g kg™

The crude fiber content decreased
in varying degrees as the most
pronounced was at variants 3) Acarzine
and 4) Eforia (100 ml da-1) + Acarzine by
10.8 and 9.6% respectively (by 30.0 and
26.8 g kg-1), and the lowest — at Eforia
with 2.5% decrease.

The neutral-detergent fiber present
the total content of plant cell walls
components content - lignin, cellulose,
hemicellulose and were enjoined as the
laboratory parameter for prediction of
intake at libitum by ruminants. That is
why they are famous criterion for forage
quality evaluation. The content of NDF in
the present experimental varied from
397.9-417.1 g kg™. Among four analyzed
variants the smallest increase in content
of NDF not exceeding 0.5% respectively
had variants 3) Acarzine and 4) Eforia
(200 ml da'l) + Acarzine.

The acid-detergent fiber is a
fraction, contained lignin and cellulose of
plant call walls and determine forage
digestibility. The average content was by
73.1 g kg~ units lower than those of NDF
and in the vegetation followed the
decreasing tendency. Average for the
untreated control was 73.1 g kg™ while
the strongest reduction in the content was
observed in Acarzine (by 5.8%). Similarly,
the variant was distinguished with the
lowest values in respect of the acid
detergent lignin (KDL) indicator.

The significance of the indicators for
polyoside hemicellulose and cellulose and
their content in animal nutrition is
determined by the laboratory-analyzed fiber
fractions: HEMI = NDF — ADF; CELLU =
ADF — ADL. Typical of alfalfa forage is that
the content of fully digestible animal poliozid
hemicellulose was relatively low — from 57.2
to 83.0 g kg" and that of the incompletely
digestible cellulose is high — from 241.2 to
258.5 g kg™

The strongest influence on the increase
in  hemicellulose content had the
insecticide Eforia which applied singly —
an increase by 25.8 g kg-1 (45.1%), the
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(45.1%), Hai-cnabo c 22.6% - npu 4)
Ecbopus (100 ml da™) + Akap3uH.

CbAbpxaH/eTo Ha Lenynosara Haii-
3Ha4YMMO HaMasisiBa OTHOBO MpWU ropenoco-
yeHuTe fABa BapuaHTa 3) Akap3uH u 4)
Ecbopuss (100 ml da’) + AkapsuH
(HamaneHue ¢ 6.7 1 2.3% pecnekTUBHO).

CTreneHTa Ha AurHudvkauma cnegsa
3aBUcMMoCTUTE, nocoyeHn npu KA. Ta He
ce MoB/usiIBa CbLLECTBEHO OT AelicTBUETO
Ha npenapatute Kato C W3K/IIYeHWe Ha
MUHepasIHOTO Macno (KbAeTo ce Habnwaa-
Ba MNOBULLEHME B CbAbPXaHMETO), ce ycTa-
HOBSIBA MOHWXEHWe B CTOWHOCTUTE Ha
nokasarens ot 6.6 go 10.6%.

MoBuLeHaTa cMnn1aeMocT e nokasa-
TeN 3a BWCOKO kayecTBO Ha diypaxa. Cmu-
NlaeMocTTa Ha CyXOTO BeLLecTBO Mpu -
LepHaTa Bapupa mexay 58.23 n 61.52% n
e nokasaresn, cnabo NoB/vsH OT AeicTBue-
TO Ha npunaraHiTe npoayktu. Mpu camo-
cTosATeNnHa ynoTtpeba, no-sucoka e cMuniae-
MOCTTa npu TpeTnpaHe ¢ Akap3auH (61.52%),
a npv kombuHauunte — 5) Ecpopusa (75 mi
da™) + AkapauH (60.28%).

EHepruiiHa xpaHnTenHa cTOWHOCT

lMpomMeHuTe B MNOTeHLUManHata HeTo
eHepruiiHa XpaHuTenHocT Ha dhypaxa, oue-
HeHa no ®peHckaTa, bbarapcka n XonaHa-
CKa eHepruiHu cuctemu ca npeacraBeHn B
Tabnuua 3. M13non3BaHeTo Ha CUHTPeTUu-
HWTe NPOAYKTU onpeAens noBuLleHa eHep-
rMiiHa XpaHWTeNHOCT NPU BCUYKN BapuaHTy
B CpaBHeHVe C KOoHTponarta. MakcumasniHa
cpefHa CTOHOCT ce gocTura npu Tpetupa-
He C MWHepasIHOTO Macno  Akap3uH
UFL-UFV: 0.701-0.589, a no oTHoLUeHMe Ha
FUM-FUG: 0.581-0.482 kg™ cyxo Beulec-
TBO, C/lefjBaHO OT KOMOWMHMPAHOTO TPEeTu-
paHe C No-CUMHO u3pas3eHa pejyumpaHa
Jo3a Ha uHcekTuumpa [5) Edpopusa (75 ml
da™) + AkapauH)]: 0.568 - 0.469.

OueHeHnTe cpedHu CTOMHOCTU Ha
EeHepruiHata XpaHUTEsIHOCT 4pe3 Xo-
nanackara cuctema (VEM-VEVI) cneg-
BaT NocoYeHuTe 3aBUCUMOCTU Noj BANS-
HMe Ha CaMOCTOSITE/IHOTO U KOMOUHMpa-
He TpeTupaHe C NPoAyKTUTE.

lowest by 22.6% - in the variant 4) Eforia
(100 ml da-1) + Acarzine.

The content of the cellulose was
reduced again at the above mention two
variants 3) Acarzine and 4) Eforia (100 ml
da-1) + Acarzine (a decrease of 6.7 and
2.3%, respectively).

The degree of lignification followed
relationships showed for ADL. It was not
substantially affected by the action of the
products, as there was a decrease in the
values of the indicator from 6.6 to 10.6%
with the exception of mineral oil (which
was an increase in the content).

Increased  digestibility is an
indicator of high-quality forage. The
digestibility of forage dry matter from
alfalfa was was in limits 58.23 — 61.52%
and was an indicator influenced poorly by
the effects of the applied products. At the
single application the digestibility was
higher at Acarzine treatment (61.52%),
and at combined application — 5) Eforia
(75 ml da-1) + Acarzine (60.28%).

Energy feeding value

Changes in potential net energy
feeding value of forage assessed in
French, Bulgarian and Dutch energy
systems are presented in Table 3. The
use of synthetic products determined
increased energy nutrition in all variants
as compared to the control. A maximum
mean value is obtained by treatment with
the mineral oil Acarzine: UFL-UFV:
0.701-0.589, while with respect to FUM-
FUG: 0.581-0.482 kg-1 dry matter. It was
following the combination treatment with
the more pronounced reduced dose of
the insecticide [5) Eforia (75 ml da'l) +
Akarzin)]: 0568-0469.

The estimated average energy
nutrition under the Dutch system (VEM-
VEVI) followed those relationships under
the influence of single and combination
treatment with products.
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Tabnuua 3. EHepruiiHa n npoTeMHOBa XpaHuTesiHa CTOMHOCT Ha cyxa buomaca
OT J1I0LEepHa B CMCTEMA Ha UHTerpupaHa 3awmrta, 2014-2015

Table 3. Energy feeding value and protein potential feeding value of dry alfalfa
biomass in an integrated protection system, 2014-2015

BapuaHT CCB lNoemaHe OTH.

OE ME KEP KEP KEM KEP VEMVEVIOCITOCI OCIT

Ha CB Xp.cT.
DDM DMl RFV GE ME UFL UFV FUM FUGVEMVEVIPBD PDINPDIE

1K 6236 3.02 145.811.625.74 0.6660.5510.5520.451 836 1784 136 113 89
2 6287 2.88 140.211.67 5.830.6810.5670.5640.463 851 1808 146 119 92
3 63.90 3.02 149.411.705.940.7010.5890.5810.482 870 1837 153 124 95
4 63.25 3.00 147.311.675.790.6710.5570.5570.455843 1796 145 119 91
5 6326 295 144.511.635.84 0.6860.5740.5680.469 852 1810 139 115 90
Min 62.36 2.88 140.211.62 5.74 0.6660.5510.5520.451 836 1784 136 113 89
Max 63.90 3.02 149.411.705.84 0.7010.5890.5810.482 870 1837 153 124 95
Mean 63.13 2.97 145.411.66 5.83 0.6810.5670.5640.464 850 1807 144 118 91
SD 056 0.06 3.450.0330.0740.0130.0150.0110.012 12 20 6.6 4.2 23
Cv 0.9 2.0 24 03 13 20 26 20 12 15 11 46 35 25

Legend: DDM — Cmunaemo cyxo B-B0o, %/Digestible Dry Matter, %; DMI

- NoemaHe Ha cyxo B-

BO, % OT TenecHo Terno/Dry matter intake, % of body weight; RFV — OTH. XpaH/T. CTOHOCT, OTH

%/Relative Feeding Value, relative %;

UFL (Fr) FUM, VEM (Dutch) — KpbmHM efn. 3a

mnsiko/Feed units for milk; UFV (Fr) FUG, VEVI (Dutch) — KpbMHU ef.3a pacTex g kg'llFeed
units for growth, g kg'l; PBD (TDP) — 06w, cmunaem npotenH (MpoTenH CMUIaemM B TbHKUTE
yepsa)/Protein brute digestible (Total digestive protein), PDIN, PDIE in g kg 1

MpoTenHoBa XpaHNTeNHa CTOWHOCT

O6WKAT cMnnaeMm NPoTenH B YCo-
BMATa Ha NMPOBeAEeHOTO NMpoyysBaHe Bapupa
oT 136 go 153 g kg™ (PBD) (Ta6nuua 3).
MpuNoXeHNETo Ha BCUYKM npenapartu, pas-
rnefaHo Kato cpefHa CTOWHOCT, 6enexwu
TEHOEHUMS Ha HapacTBaHe KaTO Haii-
ronsamo ysesnunyeHve oT 4.1% ce yctaHo-
BABA MpU NPUIOKEHVETO Ha Akap3uH
(yBenuuenne c¢ 53 g kg?). B pesynTat Ha
KOMOUHMPAHOTO MPUNOXEHUE HA MUHepan-
HOTO Mac/lo C MHCEeKTULMAHUA NPOAYKT B
pegyuvpaHu Ao3u ce dopmupa cpefHo ¢
1.4% noBeye 06w, cMuiaeM MNPOTEUH B
cpaBHeHue ¢ KoHTposnaTta. Cxo4HO e Ha-
pacTBaHeTO Ha CbAbPXaHWETO Ccfef camo-
CTOoATEeNHO n3nonseaHe Ha Edpopus (1.8%).

MopobHa TeHAeHUMS Ha HapacTBaHe
B 3aBMCMMOCT OT BMABT U HayuMHa Ha
NPUIoXeHNe Ha NPoAyKTUTE ce KoHcTaTmpa
M N0 OTHOLWIEHWe Ha cToiHocTuTe Ha PDIN
n PDIE. C makcumMasiHu cpefHu CTOMHOCTU
Ha PDIN u PDIE oT 124 n 95 g kg* ca
OLEHEHN BapuaHTUTE C MNPUIOXKEHUE Ha
Akap3uH (nosuweHne ¢ 9.7 n 6.7% cboT-
BeTHO). C BMCOKM CTOMHOCTM Ha 06LmsA
CMWIaemM NpoTeUH ce OoT/iMyaBa u TpeTu-

Protein feeding value

The total digestible protein in the
context of that study ranged from 136 to
153 g kg' (PBD) (Table 3). The
application of all preparations viewed as
an average value tended to increase as
the highest increase of 4.1% was
observed in the use of Acarzine (an
increase of 53 g kg'l). As a result of the
combined use of mineral oil with
insecticidal product in reduced doses was
formed on average of 1.4% more total
digestible protein. Similar was the
increase of the contents after the single
use of Eforia (1.8%).

A similar upward trend depending
on the type and mode of application of
the products was found in terms of values
of PDIN and PDIE. Maximum mean PDIN
and PDIE values of 124 and 95 g kg-1
were found after Acarzine use (an
increase of 9.7 and 6.7%, respectively).
High values of total digestible protein had
and Eforia single treatment as the
increase in compared to the control was
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paHeTo c Edopua Kato npeBULLEHUETO
cnpsaMo kKoHTposiata € 5.3 n 3.4% cboT-
BeTHO (PDIN u PDIE). Mpu ocTtaHanute
BapuaHT1 ce HabnwjaBa HapacTBaHe Ha
nokasarenute PDIN u PDIE B rpaHuuute
1.8-5.3% 1 1.1 — 2.4% CcbOTBETHO.
OonTtMManHa KombuHaums OT Hama-
NleHne Ha CbAbPXaHWEeTO Ha KNeTbyHUTe
B/IAKHHWHW KOMMOHEHTU B pacTuTesiHara
Knetka CbC 3HAYNTENHO YBesIMYeHWe Ha
CMuaemMocTTa ce ycTaHOBsBa cfef npu-
naraHeTo Ha Akap3uH, cfefBaH OT camo-
CTOATENHOTO M3nos3saHe Ha Edopus.

N3BOAN

CaMOoCTOATE/THOTO U KOMOMHMPAHO
TpeTupaHe Ha fnuepHata CbC CUHTETUY-
HUTE nNpoAaykTM Akap3uH (MUHepasHO
mMacno) n Edopus (UHcekTuumpa), npuno-
XEH B peayuupaHun 4031, oKa3aT MosIoXu-
TENIHO Bb3AENCTBME BbPXY CbCTaBa, CMU-
NIaeMOCT W eHepruitHa XpaHuWTenHa cToii-
HOCT Ha fntouepHara.

M3non3saHeTo Ha MpoAyKTUTE MOo-
BMLLABa CbAbPXaHWETO Ha CypoB Npo-
TEVH N HaMansiBa CbAbPXaHMETO Ha Bnak-
HVHW B KNEeTbYHWUTE CTEHWN Ha pacTeHneTo —
KUCENIMHHO-AETEPrEHTEH JIMTHWH, KUCWJIMHHO-
[ETEPrEHTHU BNAKHWHW, HeyTpasHO-AeTep-
TEHTHW BIaKHUHW 1 XeMuLenyno3a.

OnTumasnHa KoM6uHaumsa oT Hamasne-
H/Ee Ha CbAbPXAHUMETO Ha KIETbYHUTE
BMIAKHUHHM KOMMOHEHTW B pacTuTenHaTa
KneTka CbC 3HAUMTE/NIHO YBE/IMYEHUE Ha
cMuNaemocTTa Ce ycTaHOBsiBa cnep npu-
naraHeTo Ha Akap3uH, cneggaH OT caMo-
CTOATENIHOTO M3non3BaHe Ha Edpopus. Cmu-
naemocTtTa goctura 61.52%, ¢ yBenuyeHune
oT 5.4% cboTBETHO.

Hali-Bucokata eHepruiiHa XpaHuTes-
Ha CTOMHOCT ce YCTaHOBsiBA CblUO cnep
M3No0/I3BAHETO Ha MUHEpPasIHOTO Mac/o
Akap3vH (UFL - 0,701; UFV - 0,589; PBD -
153; PDIN - 124 n PDIE - 95). CuHTe-
TUYHUAT NpoAaykT Edbopua Boau [0 yBenu-
yaBaHe Ha napameTpuTe, KOUTO XapaKTepu-
3upaT eHepruiiHata XpaHuWTenHa CTOMHOCT
Ha dhypax B CXoAHa A0 AKap3uH CTEMEH.

5.3 and 3.4%, respectively (PDIN and
PDIE). In the other variants, the PDIN
and PDIE values increased in the range
1.8-5.3% and 1.1 - 2.4% respectively.

An  optimal combination  of
expressed decrease in plant cell walls
fiber components content with a
considerable increase of digestibility was
established after applying of Acarzine,
followed by the single use of Eforia.

CONCLUSIONS

Self-contained  application and
combined treatment of alfalfa with
synthetic products Acarzine (mineral oil)
and Eforia (insecticide) applied in reduced
doses had a positive effect on the
composition, digestibility, and nergy
feeding value of alfalfa.

The treatment increased crude
protein content and decrease plant cell
walls fiber components content — acid
detergent lignin, acid detergent fiber,
neutral detergent fiber and hemicellulase.

An  optimal combination  of
expressed decrease in plant cell walls
fiber components content with a
considerable increase of digestibility was
established after applying of Acarzine.
Digestibility reaches 61.52%, respectively
with an increase from 5.4%.

The highest energy feeding value
was found after used of mineral oil
Acarzine (UFL - 0,701; UFV - 0,589; PBD -
153; PDIN - 124 n PDIE - 95). The
synthetic product Eforia led to an increase
of parameters which characterize the
forage energy feeding value, in a degree
similar to that of Acarzine.
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PE3IOME

Bb3 ocHOoBa Ha u3BeAeH MOJICKu
ekcrnepumeHT npes neproga 2015-2016 r.
B N®K-MneBeH n cpaBHUTENHA arpobuo-
NOrMYHAa OLleHKa Ha LecCT eAHOroAMLLHNTE
6060BU KynTYpu (rpax, uin, 68na nynu-
Ha, 6akna, cos, HaxyT) B YCNOBWUSA Ha
610M0TMYHO NPOM3BOACTBO € YCTaHOBEHO
CWIHO BapupaHe B NpoyYBaHuTe Kosmyec-
TBEHW W KayeCTBEHW napameTpu, KOeTo
npegnonara LUMPOKN BB3MOXHOCTU 3@
nsnosssaHe Ha BugoseTe. baknarta (copt
Xuocka) u rpaxsT (copT lMneeeH 4) ce
OT/IM4aBaT C KpaTbK BereTauMoHeH nepu-
04, No-rosisiMa BUCOYMHa U 6bP3 Temn Ha
oTpacTBaHe, a cofta (copT laseHa) wu
HaxyTa (copT lnoBamB 8) — c akymynu-
paHeTo Ha 3HauuTesNHW Konuyectsa 6Guo-
Maca. bsanara nynuHa (copT MapaHT) Cb-
yeTaBa BMCOKA MNPOAYKTMBHOCT C €KOJIO-
r’MYyHa CTabuW/IHOCT, 3a pasfnka oT Gakna-
Ta 1 coATa, KOUTO peannsmpar BUCOK Npo-
OYKTVBEH MOTEHUMas], HO Ca €KOJIOrMYHO
HecTabunHu. CpegHa CcTabWAHOCT Mo
OTHOLLEHME Ha MPOAYKTMBHOCTTA AEMOH-
cTpupart rpaxa (MneseH 4) u duat (copt
O6pa3sel, 666), HO Te ce xapakTepusmpar
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SUMMARY

On the basis of a field experiment
conducted during the period 2015-2016 at
the Institute of Forage Crops (Pleven) and
comparative assessment of six annual
leguminous crops (peas, vetch, soybeans,
white lupine, chickpea, broad bean) in
conditions of organic production, it was
established a strong variation of their
quantitative and qualitative traits, which
suggested wide possibilities for the use of
species. Broad bean (variety Hioska) and
peas (variety Pleven 4)  were
characterized by a short vegetation
period, a greater height and fast growth,
and soybeans (variety Galena) and
chickpea (variety Plovdiv 8) were
distinguished with the accumulation of
considerable quantities of aboveground
biomass. White lupine (variety Garant)

combined a high productivity with
ecological stability, unlike broad bean and
soybeans, which realized a high
productive potential but they were

ecologically unstable. A medium stability
regarding productivity demonstrated peas
(Pleven 4) and vetch (Obrazets 666), but



CbC 3HAYMTENIHO MO-HUCHK NPOAYKTUBEH
noTeHuvasn. AputMeTmyHaTa cyma oT paH-
ropeTe Ha OCHOBHU OMOXMMMWYHM MOKa3a-
Tenu (CypoB NPOTEWUH, CYPOBU BAKHWHM,
Ma3HWHW, Nenes) Ha cemeHarta U HaA3eMm-
HaTa Owuomaca, onpegenst Hai-BUCOKO
KayecTBO Ha doypaxa OT Cos, c/lefBaHa
OT 6sina nynuHa, 6akna, (Ui, HaxyT wu
rpax. Bb3 ocHOBa Ha M3BbpLUEHaTa cpaB-
HUTE/IHA OUEHKa Ha egHOroguLIHUTE
6060BU KyNTypU ce NpenopbyBa, Hapeq, C
TPagUUMOHHO OTINEXAaHuTe Cos, rpax u
uin, BKNKOYUBAHE B CTpyKTypata Ha
NpOTENHOBWUTE KYNTYypu Ha BuaoseTe
6sn1a nynuHa, 6akna n HaxyT.

Knto4voBm gymu: oueHka, /ynuHa,
6akna, HaxyT, cosl, rpax, cuii

YBO/,

EAHO OT OCHOBHWTE Hanpas/ieHNs B
pasBUTMETO Ha 6BLArapckoTo 3emenenue
npes nocnegHUTe roguHn e 6uonorMyHo-
TO NPOU3BOACTBO, B KOETO K/OYOBa poss
umaT 6060BUTE Kynypu. EgHOrogmwHute
6060BM KynTypu ca npegnoumMTaHu B
cenTboobpalleHusiTa € MOMOXUTESTHO
B/IMSIHNE BbPXy CcnejBawute Kyntypu
(Ryabtseva, 2009). BaxxeH gonbaHUTENEH
M3TOYHMK Ha a30T Ce sBSiBa HaTpPynaHuAT
6uosiorMyeH asoT B MnoysBarta, MoslyvyeH B
pesyntaT Ha >XM3HeHata [eWHOCT Ha
azoThukcmpawmuTe  6akTepum,  KOUTO
yCcBOSIBAT MOJIEKY/IHUA a30T OT Bb3AgyXa.
Mo TO3M HauMH nNpes nepuoja Ha BereTa-
uusaTa cu Kyntypute B cumbuosa ¢ rpya-
KoBMUTE OakTepun oboratsiBaT no4ysata C
asoT (Tyutyunnikov and Fadeev, 1984).
TpaguuMOHHO OTINeX4aHuTe y Hac rpax
(Pisum sativum L.) n domin (Vicia sativa L.)
npu 6naronpuaTHM YCNOBMA Morat fJa
oukecupar cbotBeTHO A0 150 (Unkovich
and Pate, 2000) n 125 kg N/ha (Brady,
2000; Haas et al., 2007), n ce onpeaenar
Kato pobpu npegwecrtseHuun. He no-
MaslIko LieHHa B TOBa OTHOLUEHWEe e 6aknara
(Vicia faba L.), kosTo oborarsBa noysata c
asoT Ao 120-180 kg/ha, kato cbuespe-
MEHHO Ce OT/IM4YaBa C BUCOK NPOAYKTMBEH
noteHuuan n gobpa XpaHuTenHa CTOMHOCT
(Kostov and Pavlov, 2000).
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they had considerably lower productive
potential. The arithmetic sum of ranks of
the main biochemical parameters (crude
protein, crude fiber, fats, ash) of the seeds
and aboveground biomass determined the
highest quality of the forage of soybean,
followed by white lupine, vetch, broad
bean, chickpea and peas. On the basis of
the comparative assessment of annual
leguminous crops, it is recommended,

along with the traditionally grown
soybeans, peas and vetches, in the
structure of protein crops to be

incorporated the species as white lupine,
broad bean and chickpea.

Key words: assessment, lupine,
broad bean, chickpea, soybeans, peas, vetch

INTRODUCTION

In the recent years, one of the main
directions in the development of Bulgarian
agriculture is the organic production, in
which legumes are of key importance.
The annual legume crops are preferred in
crop rotation with a positive impact on
subsequent crops (Ryabtseva, 2009). An
important additional source of nitrogen is
the biological nitrogen accumulated in the
soil resulting from the living activity of
nitrogen-fixing bacteria that absorb the
molecular nitrogen from the air. In this
way, during the period of their vegetation,
the fodder crops in symbiosis with
tuberous bacteria enrich the soil with
nitrogen (Tyutyunnikov and Fadeev,
1984). Traditionally grown peas
(PisumsativumL.) and vetch (Vicia sativa
L.) under favorable conditions can fix up
to 150 (Unkovich and Pate, 2000) and
125 kg N/ha (Brady, 2000; Haas et al.,
2007) respectively, and they are
determined as good predecessors. No
less valuable in this respect is the broad
bean (Vicia faba L.), which enriches the
soil with nitrogen up to 120-180 kg/ha,
while at the same time it distinguishes
with high productive potential and good
nutritional value (Kostov and Pavlov,
2000).



Cogra (Glycine max (L.) Merr.) ce
Xapaktepmsmpa C BUCOKa XpaHuTenHa
CTOMHOCT, 0cobeHO Ha cemeHaTa, KouTO
ca C MNOBULUEHO CbAbPXaHME HA NPOTENH U
Ma3HuHW, a HaxyTbT (Cicer arietinum L.) —
CbC CYXOYCTOMYMBOCT U Bb3MOXHOCT 3a
oTrniexaaHe B HUCKOEHEPIUHW cucTemmu
Ha npomnssoacTeo (Kolev et al., 1999). Mo
AaHHn Ha Petrova and Angelova (2013)
npe3 nociefHUTe TOAUHN UHTEPECHT KbM
OTrNIeX4aHeTo Ha HaxyT Y Hac HapacTBa,
KOETO e CBbpP3aHO C TbPCEHETO Ha nasa-
pa 3a nosiyyaBaHe Ha pas3HoobpasHu U
34paBoC/I0BHM MpoaykTu. Cnopep aBToO-
pute, baknara n HaxyTbT 3aemaT orpaHu-
YEeHW NOWN B CbBPEMEHHOTO ObIrapcKo
3emefenve, Ho 6ruxa Morn ga ce BkoyaT
B CTpyKTypaTa Ha MpOTeUHOBUTE KyNTypw,
0COGEHO Ha M/IOWM Hemnoaxoaslm 3a Tpa-
OVUMOHHO OTINeXAaHuTe rpax, gacys, cos.

OT egHoroguwHMTe 6060BM KyNTy-
pv B CBETOBEH Mallab HapacTBa MHTepe-
CbT KbM OTINIEXOAHETO Ha 6s8na AynuHa
(Lupinus albus L.). Camo B cTpaHuTe oT
EBponeicknaT cbio3 NIoWmTe ¢ Tasn Kys-
Typu B nepuoga 2000-2014 r. ca ce yBe-
nnunnm cbe 130% (Faostat, 2014), onpe-
[EeNAuo ce oT 61aronpuATHUAT U XUMK -
YeH CbCTaB, CbYeTaH C BUCOKA MPOAYK-
TMBHOCT. JlynmHata e nogxogswa 3a
3e/1IeH0 TOpPEHe, KaTo B TOBa OTHOLUEHME
npeBb3XoXaa ocTaHanMTe 6060BM BUAO-
Be, CyXOycToluMBa € W MnoHacs Kucenu
nousu. Cnep pekontupaHeTo U B noysara
ce HatpyneaT go 162 kg N/ha (Sparrow et
al., 1995; Kurlovich et al., 2002).

Llenta Ha HacToALOTO MpPOy4YBaHe
€ [Ja ce HampaBu cpaBHUTESHa arpobuo-
JIoTMYHa XapaKTepucTka Ha egHOroAuLL-
HUTE 6060BM KynTypu rpax, cuin, 6sna
nynvHa, 6akna, cos u HaxyT.

MATEPWNAN N METO4WA

MoNCKMAT ekcrnepuMeHT € npoBe-
AeH npe3 nepuoga 2015-2016 r. B IHCTU-
TYT no dypaxHute Kyntypu, [1neBeH.
OG6eKT Ha n3cnefBaHeTo ca LWeCT eHoro-
OMwHK - 6060BM  KynTypu: rpax Pisum
sativum L. (copTt lMneseH 4), dwmii Vicia
sativa L (copt O6pa3seL, 666), coa Glycine
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Soybeans (Glycine max (L.) Merr.)
is characterized by a high nutritional
value, especially of the seeds,which have
a high content of protein and fat, and
chickpea (Cicer arietinum L.) with
drought resistance and cultivation in low-
energy inputs production systems (Kolev
et al.,, 1999). According to Petrova and
Angelova (2013), the interest in chickpea
growing in Bulgaria increases in recent
years, which is related to the market
search for various and healthy products.
According to the authors, the broad bean
and chickpea occupy limited areas in
modern Bulgarianagriculture, but they
could be included in the structure of
protein crops, especially in areas which
are inappropriate for traditionally grown
peas, beans and soybeans.

From annual legume crops, at the
global level, there is an increasing interest
in the cultivation of white lupine (Lupinus
albus L.). Only in the countries of the
European Union, the area of these crops
has increased in the period 2000-2014 by
130% (Faostat, 2014), determinative by
the favorable chemical composition
combined with high productivity. Lupine is
suitable for green fertilization as in this
respect surpasses the other legumes. It is
drought-tolerant and resistant to acidic
soils. After its harvesting, up to 162 kg
N/ha are accumulated in the soil (Sparrow
et al., 1995; Kurlovichet al., 2002).

The purpose of this study was to
make a comparative agrobiological
characteristic of annual legume crops
peas, vetch, white lupine, broad bean,
soybeans and chickpea.

MATERIAL AND METHODS

The field experiment was
conducted during the period 2015-2016,
at the Institute of Forage Crops (Pleven).
Six annual leguminous crops were objects
of this experiment: peas Pisum sativum L.
(Pleven 4 variety), vetch Vicia sativa L.
(Obrazets 666 variety), soybeans Glycine



max (L.) Merr. (copt TlaneHa), 6sana
nynuHa Lupinus albus L. (copT [apaHT),
HaxyT Cicer arietinum L. (copT Nnosaus
8), b6akna Vicia faba L. (copT Xwuocka).
MouBeHUAT TUN e cnabo U3NyXeH YepHo-
3em. Ceutbata e m3pbplleHa B euH U
Cbll, KasieHJapeH Cpok (TpeTtara Agecet-
[JHEBKa Ha MapT), Npu MexaypeaoBo pas-
ctosHne 20 cm, KaTo OT BCEKM BMAa ca
3acAtn no 50 cemeHa. Npe3 BereTtaynoH-
HUSA Neprog, pacTeHusTa ca OTrieXxaaHun B
ycnosus Ha 6MOMOrMYHO MPOM3BOACTBO
(6e3 nsnon3eaHe Ha TOPOBE U MECTULMU-
An), N3BbpLIEHN ca DeHONOTNYHN Hab/o-
AeHns  (centba-noHMKBaHe, MOHUKBaHe-
Hayasi0 Ha UbMTEX, Ha4Yano Ha UbdTex-
Mb/Ha 3pefiocT) U BMOMETPUYUHU U3MEp-
BaHVA (BMCOYMHA Ha pacTeHWe, cm; BUCO-
uymMHa o 1 606, cm; Temn Ha OTpacTBaHe,
cm/day; 6poii 6060Be ” cemMeHa Ha
pacTeHue; Tern0 Ha HaA3emHa Maca,
g/plant; Terno cemeHa Ha pacTeHue, g;
Maca Ha 1000 cemeHa, g). OueHkaTa Ha
ekosiornyHara cTabunHOCT e oCbLiecTBe-
Ha ype3 napameTpu Ha cTabunHocTTa no
meTtoga Plaisted and Peterson (1959) n
Wricke (1965) — cboTBeTHO PP 1 W2,

BUOXMMUYHUAT aHaNn3 Ha Hag3em-
HaTa maca (theHodhaza UbgTEX) U cCEMe-
HaTa BK/IOYBA CnefHUTe onpeaensHus
(g/kg DM): cbaobpxaHuMe Ha CypoB
npoteuH (CM) — no metoga Ha Kjeldahl;
cypoBu BnakHuHu (CB) — no Weende
meTog; kanuuii (Ca) n doccop (P) - no
Sandev (1979); cyposu masHuHU (CM) n
nenen (AOAC, 2010).

PE3YJITATU N OBCBXXOAHE

MeTeoposIorTMYHNTE YCNI0BUS Mpe3
BereTauMoHHNA Mepuos Ha [ABeTe ekcre-
PUMEHTA/IHN TOAMHM Ce XapakTepuampar
C ronsamo pasHoobpasue (Tabnuua 1).
Banexute npes3 anpun (73.1 mm) n maii
(76.3 mm) Ha 2016 r. ca Ok0/10 gBa MbTU
noseye cnpsAmMo cbwnsa nepuog Ha 2015
r., jokato npes mecel, toHn 2016 r. Konu-
4YecTBOTO Ha MajHauTe BasieXu e no-
Masiko (45.8 mm) cnpsamo npeaxogHute
[ABa Mecela, KOeTo NoB/msBa 06LmMsa pas-
BUTWE U pacTex Ha pacTeHusaTa. o oTHo-
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max (L.) Merr. (Galena variety), white
lupine Lupinus albus L. (Garant variety),
chickpea Cicer arietinum L. (Plovdiv 8
variety), broad bean Vicia faba L. (Hioska
variety). The soil type was slightly leached
chernozem. The sowing was done at the
one and same calendar time (the third
decade of March), at a distance between
rows of 20 cm as for each species was
sown 50 seeds. During the vegetation
period, the plants were grown under
organic conditions (without the use of
fertilizers and pesticides), phenological
observations (sowing-germination,
germination-beginning of flowering,
beginning of flowering-full maturity) and
biometric measurements (plant height,
cm; height to 1 pod, cm; growth rate,
cm/day; number of pods and seeds per
plant, aboveground mass, g/plant, seed
weight, g/plant; mass of 1000 seeds, Q)
were conducted. The ecological stability
was estimated through application of the
methods of Plaisted and Peterson (1959)
and Wricke (1965) — respectively the
parameter PP and ecovalence W?.

Biochemical analysis of
aboveground mass (at the stage of
flowering) and seeds included the

following determinations (g/kg DM): crude
protein (CP) by the Kjeldahl method;
crude fiber (CF) — by Weende method;
calcium (Ca) and phosphorus (P) by
Sandev (1979); crude fats and ash
(AOAC, 2010).

RESULTS AND DISCUSSION

The meteorological conditions
during vegetation period of the two
experimental years were characterized by
great variability (Table 1). The rainfall in
April (73.1 mm) and May (76.3 mm) of
2016 were about twice more to the same
period of 2015, while in June 2016, the
amount of rainfall was less (45.8 mm)
compared to the previous two months
which influenced the general growth and
development of plants. Regarding the
temperature, it can be noted that the



lleHMe Ha TemrnepaTypata MOxe fa ce
oT6enexu, ye NepuoabT Ha akTMBHa Be-
retaums (anpwun-toHn) npes 2015 r. npo-
TMya B YC/I0BUSA Ha MO-BUCOKM cpeaHoae-
HOHOLLHM TemnepaTtypu B CpaBHeEHME C
2016 r. Kato usanio cpefHOAEeHOHOLWHaTa
TemnepaTypa npes BeretaunoHHWSA nepuog,
Ha nbpBaTa WM BTOpaTa eKcrnepMMeHTasHa
rogvHa e cboTBeTHO 16.8 n 17.6 °C.

period of active vegetation (April-June) in
2015 took place under conditions of
higher average daily temperatures
compared to 2016. In general, the
average daily temperature during the
vegetation period of the first and the
second experimental year was
respectively 16.8 and 17.6 °C.

Tabnumuya 1. MeTeoponorMyHa xapaktepmcTuka 3a nepnoga Ha npoyyBaHe
Table 1. Meteorological characteristic of the study period

Meceun/Months
FoauHw/Years m | v | v | Vi | Vil
CpefHofeHoHowHa TeMnepatypa/Average daily temperature, °C
2015 6.7 12.2 18.8 20.7 25.8
2016 8.5 15.3 16.4 23.0 24.6
Banexw/ Rainfalls, mm
2015 68.4 43.6 30.6 95.7 215
2016 76.6 73.1 76.5 45.8 7.8
M3BbplleHnTe OEeHOMOrMYHN  Ha- The  phenological  observations

6110eHNA nokKassaT CbLUECTBEHN BUAO-
BW pas3nnuua olle BbLB hasa MoHMKBaHe
(Tabnumuya 2). MNMocoyeHata hasa HacTbM-
Ba HaW-paHO nNpwu copToBeTe 6sina nynu-
Ha u 6akna (14-16 gHu cnep ceut6a),
cnepBaHuv OT rpax, uii u HaxyT (18 gHu).

showed considerable differences among
the species, some more at the phase of
germination (Table 2). This phase occurred
at the earliest in the varieties of white lupine
and broad bean (14-16 days after sowing),
followed by peas, vetch and chickpea (18
days).

Tabnuua 2. Mpoaob/MKATENIHOCT Ha OCHOBHM MexaydasHu nepuogm npu
efHOroAnLHN 6060BU KyNTYpX, TEMNEPATYPHU CYMU N BaS1EXUN
Table 2. Duration of main interstage periods in annual leguminous species,

temperature sums and rainfalls

MoHVKBAHE- Havasno Ha > AKTUBHM > Banexu
Ceuntba- Havaso Ha Ubprex- BereTtaunoHeH TemMneparypu 3a
mbaHa 3a Ber.nepuog Ber.nepuos
NOHVKBaHe ubdTeX, nepvog, ; ;
3penocT, > Active > Rainfalls
Bupose 6p.AHN 6p.aHN 6 6p.AHN for th
Species Sowing-  Germination- B P-AHM f Vegetation temfpert?]tures ortt t(_e
s P eginning o : or the vegetation
germination, begmm_ng of flowering-full period, vegetation period, mm
days flowering, h days AR
maturity, period, °C
days days
Bana nynuka/ 14 39 57 95 1867 179
White lupine
Mpax/Peas 18 44 39 83 1589 176
Cos/Soybeans 25 43 68 111 2384 169
dnii/Vetch 18 50 34 84 1616 176
HaxyT/Chickpea 18 52 52 103 2115 187
Bakna/Broad bean 16 39 35 74 1732 177
MocnegHn NOHUKBAT pacTeHusiTa Ha cosi- | Soybean plants germinated last (25
Ta (25 gHn). PassutneTto Ha egHoroguw- | days). The development of annual

HUTEe 6060BM KyNTypu 6sna nAynvHa u
6akna npes crefsallivsi Nepuos noHVKeaHe-
UbgTEX NPOTMYA C WMHTEH3UMBHOCT, KO-

legume crops of white lupine and broad
bean during the next period “germination-
flowering” went with an intensity
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pecnoHgupalia ¢ passuMTneTo npes npea-
X04HUS doeHosornueH nepuog. Mo-ronsam
nepuog, pPecnekTMBHO MOBeYe [JHKU, ca
HeobxoAMMM 3a HacTbnBaHe Ha (pasa
ubtex npu rpax un cos (43-44 pgHwn),
douin n HaxyT (50-52 gHn).

MpoyyBaHWTE BMAOBE Ce pas/u-
yaBaT U NO NPOABL/DKUTE/THOCT Ha Nepuo-
Ja Hayano Ha UbgTex-nbjHa 3penocT.
Haii-kpaTbk e 1031 nepuog npu dms (34
OHn), cnepgaH ot 6aknata (35 gHW) w©
rpaxa (39 gHw), a Halk-NPOABbIDKUTENEH —
npu cosita (68 aHW). BbB Bb3X0AsL, pep,
nocfiefoBatesIHOCTTa N0 OTHOLLEHWE Ha
NPOABL/DKNTESTHOCTTA Ha BereTauMOoHHUSA
nepuog e cnepgHara: 6akna — 74 [OHW,
rpax — 83 pgHu, cwuii — 84 gHn, 6sna
nynuHa — 95 gHu, Haxyt — 103 gHu n cos —
111 pHu. Mpu epHoroguwHuTe 6060BU
KynTypw, NoBe4YyeTo OT KOUTO He ca Tone-
paHTHW KbM 3acyllaBaHe U BUCOKUA TeM-
nepatypu 0cobeHo no BpemMe Ha ubdiTe-
Xa, KpaTkmsAT BeretauMoHeH nepuog e ot
CbLLECTBEHO 3HayYeHne. 3a pekonTupaHe-
TO Ha epgHorogulwHMTEe 6060BM BUAOBE,
06EeKT Ha HacTosAWOTO M3cregBaHe, ca
Heobxooumu TemnepaTypHu cymm ot 1589
[0 2384 °C, n Banexu ot 169-187 mm.

BucounHata Ha pacTteHusita, TeM-
MbT Ha HapacTBaHe W KOSIMYECTBOTO
HaJ3eMHa 6romaca ca napaMeTpu, KOUTO
ca BakHM 3a YC/IOBUSITA Ha OpraHun4yHo
npon3BOACTBO. Bucokute cToliHOCTM Ha
Te3n nokasaresim onpepensaTt no-ronsgma
KOHKYpPEeHTHa CcnocobHOCT M Kopenupar
HeraTMBHO ¢ (QOpMMpaHeTo Ha mnieBes-
Hata 6uomaca (Uhr et al.,, 2014). Mo
OTHOLUEHMEe Ha BWCOYMHA W Temn Ha
HapacTBaHe, MaKC/MaslHW  CTOMHOCTM
JemoHcTpupa rpaxa (cvoTBeTHo 110.0
cmun 1.32 cm/day'l), cnengaH OT HaxyT U
f6ak/ia CbC 3HAYMTENHO MO-HWUCKU CTON-
HOCTW, @ N0 OTHOLUEHME Ha Haa3emHaTa
Maca — cosa (57.96 g/plant), cnepgaHa
OTHOBO OT HaxyT 1 6akna (Ta6nmuya 3).

corresponding to the development during
the previous phenological period. A
longer period, respectively, more days
were necessary for the occurrence of the
flowering phase in peas and soybeans
(43-44 days), vetch and chickpea (50-52
days).

The studied species also differed in
the duration of the period “beginning of
flowering-full maturity”. This period was
the shortest for the vetch (34 days),
followed by broad bean (35 days) and
peas (39 days), and the longest — for
soybeans (68 days). In ascending order,
the succession with regard to the
longevity of vegetation period was as
follows: broad bean — 74 days, peas - 83
days, vetch — 84 days, white lupine - 95
days, chickpea — 103 days and soybeans —
111 days. In annual legume crops, most
of which were not tolerant to drought and
high temperatures, especially during
flowering, the short vegetation period had
an essential meaning. For the harvesting
of the annual legume species, subject to
the present study, total temperatures of
1589 to 2384 ° C and rainfalls of 169
to187 mm were required.

Plant height, growth rate and the
quantity of aboveground biomass are
parameters that are important for the
conditions of organic production. High
values of these indicators determine
greater competition ability and correlates
negatively with the weed biomass
formation (Uhr et al., 2014). In terms of
height and growth rate, maximum values
showed peas (respectively 110.0 cm and
1.32 cm / day-1), followed by chickpea
and broad bean with considerably lower
values, and with regard to aboveground
mass — soybeans (57.96 g / plant),
followed again by chickpea and broad
bean (Table 3).
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Tabnuua 3. BeretaTMBHU XapakTepuUCTUKM NpU egHOroAnLHN 6060BM KyNTypu
Table 3. Vegetative characteristics of annual leguminous crops

BucounHa  Temn Ha oTpacTBaHe Terno Ha Haf3emMHa Maca
Bupose/Species Height Growth rate Aboveground mass

cm cm/day g/plant
Bana nynuHa/White lupine 51.08 0.52 26.10
Ipax/Peas 110.00 1.32 23.38
Cos/Soybeans 70.00 0.62 57.96
duii/Vetch 59.33 0.70 4.33
HaxyT/Chickpea 71.61 0.69 43.00
Bakna/Broad bean 60.35 0.88 38.63
LSD g5 9.20 0.11 8.31

MpoyyBaHeTO Ha efnleMeHTUTE B
CTpyKTypaTa Ha fobuBa 1 Bpb3kaTa Mex-
4y wHavBugyanHata n obwa npoaykTue-
HOCT Ha COPTOBETE ca CpeacTBo 3a ycTa-
HOBSIBAHE Ha Ha-NogXo4sAWmMsa copT 3a
KOHKPETHUTE arpoKInMaTuyH YC/I0BUS.
MonyyeHnTe f[aHHW OT CPaBHUTENHOTO
npoyyBaHe MnokasBaT 3Ha4YWUTENIHO pa3Ho-
obpasve Mo OTHOLIEHWE Ha OCHOBHUTE
KOMMOHEHTU Ha NPOAYKTUBHOCTTA
(Tabnuuya 4). JocTaTb4HO BMCOKOTO 3a-
naraHe Ha nbpeBy 606 € BaXXKHO N3NCKBa-
He, cnocobCTBallo PekoNTUpaHeTo Ha
pacTeHusiTa 6e3 3aryou. CopToBeTe
MneseH 4 un lMnosaue 8, CLOTBETHO Npu
BMAOBETE rpax U HaxyT, oopmupaLiy no-
AbnArv cTbbna, 3anaraT nbpeu 606 Ha Mno-
rofisiMa BucoumHa. C Hali-HUCKO pasnosio-
XeHve Ha nbpBu 606 e cosTa, copT
lasieHa, HO cbwaTa CbLIECTBEHO Mnpe-
Bb3X0X/4a ocTaHanute obpasum no 6poli
6060Be (52) n 6poli cemeHa (122) Ha
pacteHne. C 6naronpusaTHO CbuyeTaHue
Mexay 6poii 6060Be M cemMeHa Ha
pacTeHune e 6sanata nynuta (13 n 50 6p.
CbOTBETHO), KakTo M Haxyta (23 mn 20
6p.), KONTO BBLMPEKN NO-TONEMUST OpOI
6060Be He dopmupa noseye oT 20
cemMeHa Ha pacTeHne. duAaT n 6aknara ce
XapaktepusupaT C HWUCKM CTOMHOCTM NO
Te3n npusHaum CbOTBETHO 5-7 6pos 60-
60Be 1 17-22 6posi ceMeHa Ha pacTeHue.
He ce ycTtaHoBsiBaT 3Ha4yMMu pasmyus
no NocoyeHuTe MpusHauu npu noBeyeTo
BugoseTe (coptose). buonornyHnTe oco-
6EeHOCTM Ha BCEKM COpPT W pasnuyHarta
BUA0Ba NPUHALIEXHOCT Ha U3NUTBaHUTE
o6pasum He npegnonarat 3a4b/HKUTENHO
CNefACTBUMETO, Y€ CPaBHUTESIHO  MoO-

The study of the elements in the
yield structure and the relation between
the individual and total productivity of the
varieties was a means of identifying the
most appropriate variety for the particular
agro-climatic  conditions. The data
obtained from the comparative study
showed essential variation in the main
components of productivity (Table 4). The
high enough disposition of the first pod
was an important requirement that helped
harvesting plants without losses.

The varieties Pleven 4 and Plovdiv 8,
respectively in the species of peas and
chickpea, forming longer stems, set the
first pod at a higher height. With the
lowest disposition of the first pod was the
soybeans, variety Galena, but the same
variety exceeded significantly the other
varieties by number of pods (52) and
number of seeds (122) per plant. With a
favorable combination of number of pods
and seeds was the white Ilupine
(respectively 13 and 50), as well chickpea
(23 and 20) which despite the greater
number of pods did not form more than
20 seeds per plant. Vetch and bean were
characterized by low values of these
traits, respectively 5-7 numbers of pods
and 17-22 seeds per plant.

No significant differences were establish-
ed regarding the indicated traits in the
most species (varieties). The biological
peculiarities of each variety and the
different species belonging to the studied
accessions did not suggest obligatory
that a relatively higher number of seeds
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ronemmaT 6poi cemeHa u 606oBe LWe
onpefenat u no-rofiiMo Terno Ha ceme-
Hata OT pacTeHue. o TO3M MNpU3HaK
6aknaTa, npeactaBeHa OT COpPT XMOCKa,
o6pasyBa Masiko Ha 6poli cemeHa, HO C
Maca Hap 17 g. Npwu cosaTa, copt NaneHa,
TErnoTo Ha ceMeHaTa OT pacTeHue e no-
HMcko (16.52 g) BbNpekn ronemust 6poii ce-
MeHa OT pacTeHue. Hali-H1ucKn CTOMHOCTU
no Te3un Npu3Haum ca otyeTeHu npu us.

and of pods will determine a higher seed
weight per plant. In this trait, the broad
bean represented by variety Chioska,
formed a small number of seeds, but with
mass higher than 17 g. In soybeans,
variety Galena, the seed weight per plant
was lower (16.52 g) despite the higher
number of seeds per plant. The lowest
values for these traits were reported in
vetch.

Tabnuua 4. BuomMmeTprUHa XapakTepmcTuKa Npu eaAHOroAMLWIHN 6060BU KYNTypU
Table 4. Biometric characteristic of annual leguminous crops

BucounHa Bpoii 6o60Be

Bpoii cemeHa Bpoli cemeHa

Maca Ha 1000
Terno cemeHa

Ha pacTeHue B 606 cemeHa
Bupose [0 1606 HapacTeHve Ha pacTeHune
Species Heightto 1 Number of Number of Number of Seed weight Mass of 1000
seeds per  seeds per pod seeds, g
pod, cm pods per plant plant g/plant
bana fynana 28.5 13 50 3.78 13.82 278.72
White lupine
Ipax/Peas 51.9 8 27 3.46 3.25 119.27
Cos/Soybeans 12.0 52 122 2.37 16.52 135.07
duii/Vetch 35.2 5 17 3.25 0.94 54.60
HaxyT/Chickpea 34.0 23 20 0.86 13.94 206.08
Bakna/Broad bean 29.2 7 22 3.18 17.52 801.10
LSD o.05 3.91 3.65 9.20 0.55 4.75 35.91
MpoAyKTMBHOCTTA € WHTerpasieH Productivity was an integral

rnokasaTen 3a KOMMEKca OT KayecTsa,
KOUTO [ajileH COopT npuTexasa, B T.U. U
YCTONUYMBOCT KbM cTpecoBu dpaktopu (Uhr
et al., 2014). 3a 61MONOrMYHO NPOM3BOLACTBO
ca noaxoAsLLm BUAOBE U COPTOBE, KOUTO Ce
oTrnexgar npy MUHUMATHO M3MN0/3BaHe Ha
HEBH30OHOBAEMM U BBHLIHWM  pecypcu
(Regulation /EU/ Ne 505, 2012), otnnyasar
ce BWCOK MPOAYKTMBEH MOTeHUuuan wu
ctabunHoct (Uhr et al., 2014; Uhr and
Ivanov, 2015) nNpu KOHKpPETHUTE NOYBEHO-
KNMMaTuU4HN yCroBuUs Ha paioHa. lpes
OBYroAuLLIHNA eKcnepuMeHTasnieH nepuog,
Hali-BMCOKa NPOAYKTMBHOCT nNposBsBat
6aknara u cosita, HO NpyM CTOMHOCTU Ha
napameTpute Ha ctabunHoct W, n PP,
KOUTO M OnpefenaT KaTo €eKoNormyHo
HecTabunHu (®urypa 1). banata nynuHa
OTCTbMNBA MO [06MB Ha MOCOYeHUTE
Bungose c 18.8%, HO C napamMeTpu Ha
ctabunHocT 6nu3kmM Ao 1 n onpegenswm
A1 KaTo cpefiHoO cTabusiHa, Bb3 OCHOBa Ha
KOeTo TA e noaxofsll KOMMpoMuc 3a
yCcnoBusi Ha OMOMOIMYHO NPOM3BOACTBO.
Kato BupgoBe cbC cpegHa crTabuiHoCT

indicator for the complex of qualities that
a variety owns, including resistance to
stress factors. Suitable for organic
production were species and varieties
grown with minimal use of non-renewable
and external resources (Regulation / EU /
No 505, 2012), which also distinguished
with high productive potential and stability
(Uhr et al., 2014; Uhr and Ivanov, 2015)
under the specific soil and climatic
conditions of the region. Over the two-
year experimental period, the highest
productivity was demonstrated by broad
bean and soybeans, but at values of
stability parameters W2 and PP, which
defined them as ecologically unstable
(Figure 1). Compared to the indicated
species, the productivity of white lupine
was lower by 18.8% but with stability
parameters close to 1 determining it as
medium-stable, on the base of that, it was
a suitable compromise for organic
production conditions.

As medium stable species may also be
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MoraT fda 6baar MocoYeHW K rpaxa u
usl, HO CbLNUTE [EMOHCTpMpaT Hai-
HMUCKa NPOAYKTMBHOCT 3a eKCnepuMeH-
Ta/IHMA Neproa.

pointed peas and vetch, but they showed
the lowest productivity for the
experimental period.

30.00 q 350
| 2.99 4 3.00
25.00 24.697%
1 250
20.00
4 2.00
g 1500 - &
A48 4 150
10.00 | 9.58 117
0. 1.00 4 1.00
6.45
500 - .69 477
o 4.20 ’_‘ - O.w
0.00 L L L L L 0.00
1 2 3 4 5 6

C3I W2, (Wrickel965) —s— PP, Plaisted and Peterson (1979)

1 - White lupine; 2 - Peas; 3 - Soybeans; 4 - Vetch; 5 - Chickpea; 6 - Broad bean

dur.

1. CTtabunHoCT Ha NMpu3Haka Terz10 Ha cemMeHaTta OT pacTeHue 1o

napametpute “W,” (Wricke, 1965) n “PP” (Plaisted and Peterson, 1959)
Fig. 1. Stability parameters “W,” (Wricke, 1965) and “PP” (Plaisted and Peterson,

1959) of the trait “seed productivity”

Mo OTHOLWeEHVe Ha GUOXUMUYHUA
CbCTaB Ha Haj3eMHara Maca U cemeHa-
Ta, NpoyyBaHWTe BUAOBE AeMOHCTpuUpart
CbLLECTBEHN pa3/inums. CbAbpxaHVeTo
Ha cypoB npoteumH (Tabnvua 5) B Haj-
3emMHarta maca e B rpaHuuurte ot 125.4
g/kg DM npu HaxyT fo 187.7 n 218.6 g/kg
DM npu 658na nynuHa v cos. NMogo6Ha e un
3aBMCMMOCTTA NO OTHOLIEHWe MUuHe-
pasiHua cbCcTaB Ha 6uomacaTta. MNpeacTa-
BEHNTE [aHHM 3a CbAbpPXAHWETO Ha Cy-
pPOBY BNakHWHM BbB (heHodhasa LbdTex-
606006pa3yBaHe nokassar CUHO
BapvpaHe C MWHMMasiHa CTOMHOCT npu
cos (172.2 g/kg DM) 1 makcumymu npu
rpax n Haxyt (302.5 1 290.5 g/kg DM).

In terms of the biochemical
composition of the aboveground mass
and seeds, the studied crops manifested
essential differences. The crude protein
content (Table 5) in the aboveground
mass was in the range of 125.4 g/kg DM
in chickpea to 187.7 and 218.6 g/kg DM,
respectively in  white lupine and
soybeans. Similar was the dependence
regarding the mineral composition of the
biomass. The data on the crude fiber
content at flowering-pod formation stage
showed a strong variation with a
minimum value in soybeans (172.2 g / kg
DM) and maximum values for peas and
chickpea (302.5 and 290.5 g/kg DM).
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Tabnuua 5. BuoxmmmnyeH cbcTaB Ha Haa3eMHaTa Maca (dpasa UbdTex-
606006pa3yBaHe) Ha egHoroAnLLHNTE 6060BU KyNTYpK, g/kg DM

Table 5. Biochemical
leguminous crops, g/kg DM

composition of the aboveground mass of annual

Cypos Cyposu ApuTMETMYHA CyMa Ha paHrose
Bupose npoTevH  BnakHWHW  [enen Ha CI1, CB v nenen PaHr
Species Crude Crude Ash Arithmetic sum of the ranks Rank
protein fibers for CP, CF and ash
Bsna nynuHa/White lupine 187.7 202.1 156.0 6 2
Ipax/Peas 168.8 302.5 89.5 13 4
Cos/Soybeans 218.6 172.2 126.0 4 1
duir/Vetch 170.4 287.3 75.2 13 5
Haxyt/Chickpea 125.4 290.5 81.0 16 4
Bakna/Broad bean 165.1 185.0 82.4 11 3

Mo OTHOLIEeHMe Ha KayecTBO Ha
ceMeHarta, cpegHo 3a nepvoja Ha
nuscnegBaHeTo, COPTOBETE CoA U 6sAna
NiyNvHa B 3HauyuTeNHa CTeneH MnpeBb3-
XoXxJaTr ocTaHasimTe obpasuu T.Kato no-
Ka3BaT Hai-BMCOKM CTOWHOCTM MO OCHOB-
HUTe npoyyBaHW nokasatenu (Tabnuua
6). CodATta, copT laneHa, KOATO AEMOH-
cTpvpa MHoro pgobpa npoayKTUBHOCT
n3paseHa B Ter/10 Ha cemeHaTa OT pacTe-
HVe, peasin3vpa 1 Hai-BUCOKO ChbAbpXa-
HWe Ha CypOoB NPOTENH, CYPOBU Ma3HWHK
n nenen B cemeHata (316.39, 189.75 un
50.66 g/kg DM cbvotBeTHO). C nogo6bHo
[06po cbyeTaHne mMexay NpPoAyKTUBHOCT
N CbObpXaHWe Ha NPOTENH, MasHWHU U
nenen ce xapaxkrepusupa n banara nynv-a,
copT NapaHT. CbLuMTe COPTOBE ca U C Haii-
BMCOKO CbAbpXaHWe Ha Kasiumii n dpocgoop.

BnakHMHHOTO CbAbpXaHue Ha ce-
MeHaTa oOKasBa B/IMAHWE BBLPXY XpaHu-
TefiHaTa CTOWHOCT W CMW/IaeMoCTTa Ha
ypaxa. [aHHUTE mnokassar CU/IHO
BapvpaHe, B rpaHuumnte oT 16.90 g/kg
DM (HaxyT) fgo 160.95 g/kg DM (6sna
nynuHa). Mpu HaxyTa ca YCTaHOBEHMU
HACKM CTOWHOCTM MpU MOYTU BCUYKM
NPoy4YBaHN GMOXMMUYHU NoKasaTesu.

ApuTmeTMyHaTa Ccyma OT PaHro-
BETe Ha napameTpute OT OGUOXMMUYHKA
aHa/IM3 Ha cemeHarta onpegens padr 1
PeCnekTVBHO Hali-BUCOKO KayecTBO Ha
oypaxa OT cos, cnegsaHa OT 6sna
nynuHa, duin, 6akna, HaxyT 1 rpax.

As regards seed quality, on
average for the study period, soybeans
and white lupine varieties outperformed
significantly the other accessions,
because they showed the highest values
of the main tested indicators (Table 6).

Soybeans, variety Galena, which
demonstrated very good productivity
(g/plant), also realized the highest

content of crude protein, crude fat and
ash in the seeds (respectively 316.39,
189.75 and 50.66 g/kg DM). With such a
good combination of productivity and
crude protein, crude fat and ash content,
was characterized also white lupine,
variety Garant. The abovementioned
varieties had also the highest content of
calcium and phosphorus.

The crude fiber content of seeds
influenced the nutritional value and the
digestibility of the forage. The data
showed strong variation, in limits from
16.90 g/kg DM (chickpea) to 160.95 g/kg
DM (white lupine). In chickpea low values
were  established in almost all
biochemical parameters studied.

The arithmetic sum of the ranks of
parameters from the biochemical analysis
of seeds determined the rank 1,
respectively the highest quality of the
soybean forage, followed by white lupine,
vetch, broad bean, chickpea and peas.
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Tabnuua 6. BUOXMMMYEH CbCTaB Ha ceMeHa Ha eAHOroAulIHUTE 6060BU

KynTypu, g/kg DM

Table 6. Biochemical composition of seeds of annual leguminous crops, g/kg DM

ApuTmeTHYHA
Cypos Cyposu c cyma Ha paHroseTe
ypOBU
BI/I,IJ,O.Be NPOTEVUH  BJTAKHUHU Ma3HWHM Menen Ca = Ha BUOXUMUYHUTE Rank
Species Crude Crude Crude fats Ash nokasatesnu
protein fibers Arithmetic sum of
the ranks
bana nynuxa 28252  160.95 109.25  41.01 3.68 5.28 15 2
White lupine
pax/Peas 228.20 62.63 13.49 33.02 1.31 411 31 6
Cos/Soybeans 316.39 119.64 189.75  50.66 2.23 5.72 11 1
onii/Vetch 280.14 43.53 18.26 3456 2.07 4.43 21 3
HaxyT/Chickpea 204.38 16.90 57.61 33.03 1.31 4.48 24 5
Bakna/Broad bean 248.52 64.88 14.89 3581 152 511 23 4
N3BOAN CONCLUSIONS
CpaBHuTenHara arpobuosiormyHa The comparative agrobiological

OLEeHKa Ha efHoroaguwHMTe 6060BU Kyn-
Typu rpax, i, nynuHa, 6akna, cos u
HaxyT B YC/NOBUSA Ha GUOIOrMYHO NPOMU3-
BOACTBO MOKa3Ba CW/IHO BapupaHe Ha
n3cnefiBaHNTe KOIMYECTBEHN N KayecTBe-
HW napameTpu, KOeTo npegnonara Lnpo-
KN BB3MOXHOCTW 3a TAXHOTO MU3MO0JI3BaHe.
Baknarta (copT Xuocka) u rpaxbT (copT
MneBeH 4) ce oTnmMuyaBaTt C KpaTbK Bere-
TalMOHEeH nepuog, no-roassma BUCoYMHa u
6Bbp3 TeMn Ha oTpacTBaHe, a costa (copT
laneHa) u Haxyta (copTt lMnosaue 8) — ¢
aKyMynmpaHeTo Ha 3HauUTEeNHWN Konnyec-
TBa HaA3emHa buomaca.

Bucoka npoayKTUBHOCT nNpe3 ekc-
nepuMeHTasTHUA nepuog nposiBssat bak-
nara n costa HO CbluMTe ca eKoNormyHo
HecTabunHu. bsanata nynuHa  (copT
apaHT) oTcTbNBaA NO NPOAYKTUBHOCT Ha
nocoyeHute sugose ¢ 18.8%, HO e eko-
NOrnyHO cTtabunHa, Koeto A onpeaesns
KaTto noaxopAsu, KOMNpoOMWUC 3a YC/i0BUSA
Ha 6uonorMyHo npomsBoAcTBO. Bupose
CbC cpefHa cCcTabuiHOCT ca rpaxa
(MneBeH 4) n dwma (copt Obpasel, 666),
HO Te Cce XxapakrepusupaT CbC 3Hauu-
TEJ/THO NO-HUCHK NPOAYKTUBEH MOTEHLMaN.

ApuTMeTMYHaTa cymMa OT paHroseTe
Ha OCHOBHUTE OGMOXUMWYHU MoKasaTenu
(cypoB nNpoTeunH, CypoBM BNAKHWHW, Ma3Hu-
H/ 1 Mnenesl) Ha ceMeHara M HaA3emHaTa
6romaca, onpefens Hai-BUCOKO KauyecTBO
Ha diypaxa OT cos, crefBaHa OT 6sna
nynuHa, 6akna, ouin, HaxyT 1 rpax.
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assessment of annual legume crops of
peas, vetch, Ilupine, broad bean,
soybeans and chickpea in the organic
production conditions showed a strong
variation of the quantitative and qualitative
parameters, which suggested wide
possibilities for their use. Broad bean
(variety Hioska) and peas (variety Pleven
4) were characterized by a short
vegetation period, a greater height and a
fast growth, and soybeans (variety
Galena) and chickpea (variety Plovdiv 8)
were distinguished with the accumulation
of considerable quantities of aboveground
biomass.

A high productivity during the
experimental period showed broad bean
and soybeans, but they were ecologically
unstable. Compared to the indicated
species, the productivity of white lupine
was lower by 18.8%, but it was
ecologically stable, which determined it as
a suitable compromise for organic
production conditions. As species with
medium stability may be pointed peas
(Pleven 4) and vetch (Obrazets 666), but
they characterized with considerably
lower productivity.

The arithmetic sum of the ranks of
parameters from the biochemical analysis
of seeds determined the rank 1,
respectively the highest quality of the
soybean forage, followed by white lupine,
vetch, broad bean, chickpea and peas.



Bb3 OCHOBa Ha M3BbpLUEHATa CpaB-
HUTEe/HA OLEeHKa Ha efHoroAvwHnTe 6060-
BM KynTypu ce npenopbuysa, Hapen c
TPaAMLMOHHO OTINEeXAaHUTe Ccosl, rpax u
cwit, BKNOUBAHE B  CTpyKTypata Ha
NpOTEMHOBUTE KYNTypy Ha BuAOBETe 6sana
nynuHa, 6akna un HaxyrT.

On the basis of the comparative
assessment of annual leguminous crops, it
is recommended, along with the traditionally
grown soybeans, peas and vetches, in the
structure of protein crops to be incorporated
the species of white lupine, broad bean and
chickpea.

NNTEPATYPA / REFERENCES

1. AOAC, 2010. Official methods of analysis. Association of Analytical Chemists,
Maryland, USA, AOAC International.

2. Brady, N., 2000. The nature and properties of soils. MacMillan, New York.

3. Faostat, 2014. Food and Agriculture Organization of the United Nations. Food and
agriculture data. http://www.fao.org/faostat/en/#data/QC.

4, Haas, G., H. Brand and M. Puente de la Vega, 2007. Nitrogen from hairy vetch

(Vicia villosa Roth) as winter green manure for white cabbage in organic horticulture.
Biological Agriculture and Horticulture, 25, 37-53.

5. Kostov, K. and D. Pavlov, 2000. Forage production. Academic Publishing of AU-
Plovdiv (Bg).
6. Kolev, T., D. Nenkova and S. Belcheva, 1999. Treatment of chickpeas /Cicer

arietinum L./ during flowering with biostimulators and their impact on yield and grain quality.
Rastenievadni nauki, 36(7-8), 381-383 (Bg).

7. Kurlovich, B. S., I. A. Tikhonovich, L. T. Kartuzova, J. Heindnen, A. P.
Kozhemykov, S. A. Tchetkova, B. M. Cheremisov and T.A. Emeljanenko, 2002.
Nitrogen fixation. In: Lupins (Geography, classification, genetic resources and breeding) (B.
S. Kurlovich, ed.). OY International North Express, St. Petersburg, Russia — Finland, pp.
269-286.

8. Petrova, S. and S. Angelova, 2013. Characteristics of plant accessions of broad
beans, grass pea and chickpea. Zemedelie plyus, 6-7, 14-15 (Bg).
9. Plaisted, R.L. and L.C. Peterson, 1959. A technique for evaluating the ability of

selection to yield consistently in different location and seasons. American Potato Journal,
36, 381-385.

10. Regulation (EU) Ne 505/2012 of Commission for amending and correcting
Regulation (EC) Ne 889/2008 for determination of detailed rules for implementation of
Regulation (EC) Ne 834/2007 on organic production and labeling of organic products in
regard to organic production, labeling and control. http//www.mzh.government.bg/

11. Ryabtseva, M.Yu, 2009. Some theoretical and experimental data for the specific
fixation of nitrogen from the tubers formed as a result of the symbiosis of pea (Pisum
sativum L.) and nodulating bacterium (genus Rhizobium). Agricultural bulletin of the Urals,
6(60), 41-40 (Ru).

12. Sandeyv, S., 1979. Chemical methods of analysis of the forages. Zemizdat, Sofia (Bg).
13. Sparrow, S., V. Cochran and E. Sparrow, 1995. Dinitrogen fixation by seven
legume crops in Alaska. Agronomy Journal, 87(1), 34-41.

14. Tyutyunnikov, A. |. and V.M. Fadeev, 1984. Improving the quality of the feed
protein. Rosselhozizdat, Moskva (Ru).

15. Wricke, G., 1965. Zur berechnung der 6kovalenz bei sommerweizen und hafer.
Pflanzenzuchtung, 52, 127-138.

16. Uhr, Z., G. Ivanov and G. Rachovska, 2014. Suitability of wheat varieties for
organic farming system. Selskostopanska Nauka, 4, 1-14 (Bg).

17. Uhr, Z. and G. Ivanov, 2015. Opportunities for increased yields in condition of
biological farming system in wheat. New Knowledge Journal of Science, 4(4), 35-41.

18. Unkovich, M. and J. S. Pate, 2000. An appraisal of recent field measurements of
symbiotic N2 fixation by annual legumes. Field Crop Research, 65, 211-228.

68



	Aneliya Katova & Yordanka Naydenova_paper_final.pdf
	Aneliya Katova_Yordanka Naydenova_paper 2_final.pdf
	Viliana Vasileva_paper_final.pdf
	Ivelina Nikolova et al_final.pdf
	Natalia Georgieva et al_paper_final.pdf

