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PE3IOME

Mpe3 nepunoga 2000-2014 r. B IHCTU-
TYT No dypaxHute kyntypu - lneBeH e
cb3fafeH nMbpBUAT 3a bBbarapua TeTpa-
naouAeH copT nacuileH pairpac TeTpaHu —
paHeH [0 cpefHO paHeH, BUCOKOMPOAYKTM-
BEH, €KOMOrMYHO cTabunieH (31MMoyCcTonumB
W ToNepaHTeH Ha 3acyllaBaHe) U AbAro-
TpaeH. Cb3gafeH e Nno MeToauTe: MHAYLM-
paHa nonunaIonans Ha MecTHa CenekLUoH-
Ha nonynauus, IoyLUTOMETPUYEH CKPU-
HWHT 1 (peHOTUNEeH oT6Op Ha TeTpanaouau,
nocnefisaH OT MNOAUKPOC (MHOXeCTBeHa
xnépugmnsauus) Ha 45 ennTHU reHoTurnoBe
nacuileH pairpac u penpoaykums o C 4
reHepaums. CopTbT € MHOro(PyHKLUMOHANEH,
noaxofsl, e 3a MacuWHO, CEeHOKOCHO-
nacuLHO 1 [OeKopaTMBHO Harnpas/ieHVe Ha
n3non3saHe, caMoCTOATESTHO UM B CMECKU
C nouepHa n 6ana getenuHa 3a ypax,
WNN C YepBeHa BflacaTka 3a AeKOpaTUBHU U
CMOPTHO-TEXHUYECKN TPEBOCTOU, C BUCOK
NPOLEHT NOYBEHO MOKpUTUE. MpeacTaBeHu
ca pesyntatute OT YCNELWHO KOHKYPCHO
coptoBOo u3nuteaHe (KCW) B T[lneBeH
(2007-2009 r.) 0610 22172.0 kg ha " go6us
cyxa Maca Wu cpegHoroguvwiHo 7390.7
kg ha *, n OchmumanHo JbpXaBHO COPTON3-
nuTBaHe 3a OWOMOTMYHU U CTOMAHCKM
kayectBa (BCK) B Tpu nyHkta (YenuHuw,
Mnosave 1 CenaHoBUM) CbC CpeaHOroau-

SUMMARY

During the period 2000-2014, at the
Institute of Forage Crops - Pleven the first
for Bulgaria tetraploid perennial ryegrass
variety Tetrany — early to medium early,
highly productive, environmentally stable
(winter hardy and tolerant to drought) and
persistent was created. It is based on
methods, induced polyploidy of the local
breeding population, flow cytometric
screening and phenotypic selection of
tetraploids followed by polycross (multiple
hybridization) of 45 elite genotypes
perennial ryegrass and reproduction to C
4 generation. The variety is
multifunctional, suitable for pasture, hay-
pasture and decorative direction of use,
alone or in mixtures with alfalfa and white
clover to feed or red fescue for
ornamental and sport-technical swards
with a high percentage of ground cover.
The results of a successful competitive
variety trial (CVT) in Pleven (2007-2009) a
total of 22172.0 kg ha * dry matter yield
and annual average 7390.7 kg ha ™, and
official state variety testing for cultivation
and use (VCU) in three points (Chepinci,
Plovdiv and Selanovtsi) with an average
yield of dry mass of 12557.9 kg ha 1 and
distinctness, uniformity and stability (DUS)
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WweH aobus cyxa maca 12557.9 kg ha ™, u

3a pas/IM4YMMOCT, XOMOFE€HHOCT K cTabun-
HocT (PXC) B 1 nyHKT (YenuHun) Ha M3nbin-
HUTEeNHa AreHuMs 3a COpTOM3NUTBaHe,
anpobaumsa n cemekoHTposn (MACAC) (2014-
2016 Tr.), KakTo ¥ oOnuMcaHuMe Ha copT
TeTpaHu. CopTbT We 6bae perncTpupaH B
OdwmuymnanHata coptoBa nucta (OCJ/) Ha
Bvnrapua 3a 2018 r., 8 OECD nucra 3a
2018 r. n B O6wWKms EBponeiickn katasor Ha
COPTOBE  CEJICKO-CTOMAaHCKM  KynTypu 3a
2018 r., oyakBa ce cepTudmkar ot laTeHT-
HO BepgomctBOo Ha Penybnuka Bbnrapus
npe3 2017 .

Knro4voBu aymMn: nacuwieH
paiirpac, MbpBMAT TETpan/ougeH copT B
Bvnrapus, onucaxHne, BCK, PXC

yBO/[,

MacuwHuaT pavirpac (Lolium perenne
L.) € MKOHOMWYECKM Hal-BaxxHaTa MHOroro-
OVlHa XWTHa TpeBa, oTrnexgaHa B EBpo-
na, Hoea 3enaHavsa, U ymepeHuTe painoHu
Ha fAnoHusa, AscTpauivsa, HOxHa Adppuka u
OxHa Amepuka, u3nonsBaHa 3a qypax,
[eKopaTVBHU U CMOPTHO TEXHUYECKU LESN.
M3BbpluBa ce ycuneHa cenekumoHHa Aei-
HOCT npe3 Hag 100 roguileH Nepuoa 1 Kato
pesynTat e ronemusi 6poii coptoBe B OECD
nncta 3a 2017r. (1558 6pos). Cemenpo-
nm3soAacTeoto cneg 2000 r. 3a EC — 27
CTpaHn e cpegHo 83660 t cemeHa oOT
nacuileH paiirpac roguilHo, a B CBETOBEH
Mawab 209674 t roguwHo (Humphreys et
al.,, 2010). MacuwHNAT paiirpac e npeano-
yuTaH OT hepmepuTe, 3apaan peguua npe-
OVMCTBa: TOMIEPAHTHOCT KbM WHTEH3VBHO
usnacsaHe, YTblKBaHE W 4YeCcTU KOCUTOMU,
OT/IMYHO YCBOsIBAHE Ha asoTta W Haii-
B&)XHOTO — MO-BUCOKA XpaHWTesiHa CTOW-
HOCT, B CpaBHEHWE C OCTaHa/INTE >XWUTHU
Tpesn (Frame, 1991; Peeters, 2004).
CseToBHaTa cefnekumss e cb3gana MHOro
COpTOBE paiirpac, xapakrepusupalim ce cbC
cneundmyHa ekoaganTMBHOCT. M3nutaHuTe
[O cera y Hac uyXaecTpaHHuW copToBe
nacuileH pailirpac ca B MOBe4YeTo cny4yawu
BMCOKO NPOAYKTMBHW, HO CbC cnaba
npucnocobMMOCT KbM HaluMTe YC/I0BUA 3a
pasBuTUE, HEe AbArOTpanHM KU ca Henoaxo-
OAlM 3a NPAKO BHeApsiBaHe B NPOW3BOA-
ctBoTO (Katova, 2005; 2016).

at 1 point (Chepinci) Executive Agency for
Variety and Seed (IASAS) (2014-2016)
and a description of the variety Tetrany
are presented.

The variety will be registered in the
Official Variety List (OVL) of Bulgaria for
2018, in the OECD list for 2018 and in the
common European catalog of varieties of
agricultural crops for 2018, is expected
certificate from the Patent Office of the
Republic of Bulgaria in 2017.

Keywords: perennial ryegrass, the
first tetraploid variety in Bulgaria,
description, VCU, DUS

INTRODUCTION

Perennial ryegrass (Lolium perenne
L.), is the economically main forage grass
sown in Europe, New Zealand, and in the
temperate regions of Japan, Australia,
South Africa and South America.
Perennial ryegrass is also widely used in
amenity grassland including sports turf.
This is reflected in a 100 years period of
effort in plant breeding activity and high
number of varieties on the OECD list and
in 2017 (1558) and seed production since
2000 the EU-27 countries have produced,
on average, 83,660 t perennial ryegrass
seed per year and in global scale 209674
t per year (Humphreys et al.,, 2010).
Perennial ryegrass is preferred by farmers
owing to a number of advantages:
tolerance to intensive grazing, trampling
and frequent cutting, excellent nitrogen
assimilation and the most important
quality — higher nutritive value as
compared to the other grasses (Frame,
1991; Peeters, 2004). The world breeding
developed many ryegrass varieties
characterized by specific eco-adaptability.
The foreign varieties tested in our country
in most cases were high productive but
have slight adaptability to our agro-
climatic conditions, weren’t persistent and
not suitable for direct introduction in
agricultural practice (Katova, 2005; 2016).
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B cBeTa, nbpBaTta CcenekuMoHHa
AeliHocT 3ano4yBa npes3 1889 r. B Yesnckata
onutHa ctaHumsa (BenvkobputaHus), KbaeTo
npe3 1930 r. e cb3gageH U NbPBUAT COPT
nacuuieH paiirpac Aberystwith S.23 (Jenkin,
1949; Stapledon and Davies, 1941; Wilkins
and Lovatt, 2010). CenekumaTa ce HacouBa
KbM Cb3[aBaHeTO Ha BUCOKOMPOAYKTUBHU
copToBe. 3a CpaBHUTESIHO KPaTKo Bpeme ca
Cb3fafleHn copToBe, OT/MYyaBaly ce C
BUCOKM [06MBM Ha diypax © CcemeHa
(Camlin, 1997; Casler et al., 1997; Jensen
et al, 2001, Jung et al, 1996).
CpegHorogmwHmaT  gobuB  Ha  doypax
3aBNCK CWUMHO OT reorpadhckna palioH Ha
oTrnexpaHe n e mexagy 7000-8000 kg CB
ha™ 3a Cbp6ua (Sokolovié et al., 2010);
9000-10000 kg CB ha™ 3a Pycus u Jlateus
(Shpakov et al, 2002; Bumanne and
Berzins, 2008); 15000 kg CB ha™’ 3a
Weeliyapusa (Jeangros and Thomet, 2004),
[0 17500 kg CB ha™ 3a CeBepHa VpnaHaus
(Connolly, 2001). BbB BenukobputaHus
nosuleHMeTo Ha pgobusa npu HoBope-
rmctpupaHute coptose e ¢ 0,5-0,6 %
roguwHo (Humphreys et al., 2006; Boller et
al., 2010).

Mpe3 1995 r. e cTapTupaHa ceriek-
LUMOHHA nporpama C naculleH pairpac B
MK - MneseH 1 npe3 2010 r. e pernctpu-
paH 1 3almTeH cbe cepTudnkaT Ha MaTeHT-
HO BEZIOMCTBO MbPBUAT GbATAPCKN AUMNIOU-
AeH copT NPK Xapmonusa (Katova, 2011). B
OC3 - Cpegiey, e cb3gaZileH HOB COPT nacu-
WweH parirpac CTpaHmka, C npousxof oT
MecTHa afjanTupaHa nonynauusa (Stoeva,
2010). TeTpannongH1Te COpTOBE Ca BUCO-
KONPOAYKTMBHU Ha dypax W CemMeHa, C
BMCOKO Ka4yeCcTBO Ha hypaxa u yCcTohunBoCT
Ha nucTtHuM 6onectn (Humphreys et al.,
2010; Burns et al., 2012; Katova et al.,
2016).

Llenta e cb3gasaHe Ha HOB TeTpa-
naouaeH copT nacuweH paiirpac, npo-
BexgaHe Ha coptomsnutBaHus (BCK un
PXC) u onucaHue.

MATEPVAJT N METOOU

CenekumoHHUAT npouec (2000-2014
r.) No roAvHn BKNOYBA:

2000 r. — TpeTupaHe € KONXULUMH Ha
Ce/fleKUMoHHa nonynauns ¢ MecTeH Nnpous-

In the world first breeding activity started
in 1889 r. in Welsh experimental station
(Grate Britain), where during 1930 the first
perennial ryegrass variety Aberystwith
S.23 was developed (Jenkin, 1949;
Stapledon and Davies, 1941; Wilkins and
Lovatt, 2010). The breeding is directed to
development of high productive varieties.
For comparatively short time the high
forage and seed vyielding varieties were
developed (Camlin, 1997; Casler et al,,
1997; Jensen et al.,, 2001; Jung et al,
1996). Average annual forage yield
strongly depends from geographical
region of growing and its between 7000-
8000 kg CB ha™ in Serbia (Sokolovi¢ et
al., 2010); 9000-10000 kg CB ha™ in
Russia and Latvia (Chpakov et al., 2002;
Bumanne and Berzins, 2008); 15000 kg
CB ha' in Switzerland (Jeangros and
Thomet, 2004), up to 17500 kg CB ha™ for
Northern Ireland (Connolly, 2001). In
Great Britain yield increase for newly
registered variety by 0,5-0,6 % vyearly
(Humphreys et al., 2006; Boller et al.,
2010).

In 1995 a breeding program with
perennial ryegrass was started in the IFC-
Pleven and in 2010 the first Bulgarian
diploid variety IFK Harmonia (Katova,
2011) was registered and protected with a
certificate of the Patent Office. A new
variety of perennial ryegrass Strandja,
originated from a local adapted population
(Stoeva, 2010) was created in the ESA -
Sredets. The tetraploid varieties are highly
productive on fodder and seed, with high
feed quality and leaf diseases resistance
(Humphreys et al.,, 2010; Burns et al,
2012; Katova et al., 2016).

The aim is to create a new
tetraploid variety of perennial ryegrass, to
carry out variety tests (VCU and DUS)
and description.

MATERIAL AND METHODS

Breeding process (2000-2014) by
years included:

2000 — Treatment by colchicine of
breeding population with local origin (2000
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xo4, (2000-cemeHa) — noHMUM 3a 1-2 mece-
ua, MNMpexmBsaemoct — % >XMBU pacTeHus —
oT 10 8o 50 % 1 CKPUHWHT Ha 4X pacTeHus
ypes3 daoyyutoMeTbp — OT 79X 5-10 % - Te-
Tpannoungn; MNotomctea Ha 45 poguTencku
pacTteHus (reHotunose) - C, — 190 nHameum-
AyanHu pacteHus — 4x, (Katova, 2015 a,b).

2001 r. — 3acaxgjaHe Ha MnosetTo — B
NOJINKPOCK NPU U30/1aums CbC 3MHA PBbXK;

2002 r. — nbpBM CcemMeHa OT
TeTpannongHute pacteHuma - C; — NBG -
316,58 g. CKpUHUHT 3a N10UAHO HUBO;

2003 r.— pa3scag — pasMHOXeHune npu
n3onauus;

2004 r. — C, cemMeHa;

2005 r. — CKPUHWHT 3a NJIOUAHO HUBO-
C3; — 100% - TeTpannonau;

2007 r. - C, npoBepka Ha
nnovgHocT— 100% - TeTpannonau;
2007 r. po 2009r. — KOHKYpCHO

copTtoBo u3nuteaHe (KCO);

2011 r. — centba Ha npegBapuTesHO
pasmHoxeHue (MP) — 2012 r. n 2013 r. —
MbpBM CEMeHa Ha ceflekumMoHepa 3a
3asBsiBaHe 1 COPTOM3NUTBAHE.

CenekunoHHMAT npouec e ocbliec-
TBEH 4pe3 MPWIOXEeHWEe Ha CbBPEMEHHU
CeneKkUMoHHM meTtoan (MHAyuupaHa nonu-
naovaus, Noavkpoc M MU3NUTBaHe Ha reHe-
paTtuBHUTE NOTOMCTBA NO KOMMEKC Npu3Ha-
UM — TaHAeM cenekuus ,Bucoka Mpoayk-
TMBHOCT — €KOMOrMyHa CcrabunHoct) —
copTou3nuTBaHe — HOB COPT — aBTOPCKM
CeMeHa W BUCOKM KaTeropum cemeHa.
EkCnepyMeHTa/THUAT pacTuTeneH marepuan
€ TMpoyyYeH MO MHOrO6poNHM MpusHaLm
(koNMyecTBEHM U KavyecTBEHW), nokasarenu
N CBOWCTBa, No metoamkute Ha UPOQV. 3a
06paboTka Ha [AaHHUTe € W3N0/-3BaH
CTaTUCTUYECKN METO, BapuauoHeH aHasIv3
ANOVA, cbBpeMeHHN nporpamMHu NpoayKTu
N KasikynaumoHHn Ttabnuvum Ha Excel. 3a
KOMMNMEKCHA OLeHKa npu cenekuusita ca
nsnonssaHu: MexayHapoaHusa knacuduka-
TOp 3a [MpoyyBaHe Ha Komekuunm ot
cemeiicTBo Poacea (Buktheeva et al., 1985);
TexHu4yeckn surnpocHuum 3a PXC n BCK no
UPOV - TG/4/7!/ (UPOV, 1990), TG/35/13/
(UPOV, 1999), TG/4/8 (UPOV, 2006),
CPVO-TP/004/1  Final English Date:
23/06/2011.

PalioHbT Ha npoyyBaHeTo [neBeH,
kbaeto e wu3BegeH KCO 3a dypax,

seeds) — seedlings for 1-2 months;,
Survival - % alive plants — from 10 to 50
% and screening for 4x plants by
Flowcytometer — from them 5-10 % -
tetraploids; progenies of 45 parental
plants (genotypes) - C; — 190 individual
plants — 4x , (Katova, 2015 a,b).

2001 - field establishment — in
polycrosses under isolation with winter rye;

2002 - first seeds from tetraploid
plants - C; — NBG - 316,58 g. Screening
for ploidy level;

2003 - seedlings — multiplication
under isolation;

2004 — C, seeds;

2005 — screening for ploidy level -
Cs—100% - tetraploids;

2007 — C4 ploidy check — 100% -
tetraploids;

2007 till 2009 — competitive variety
testing (CVT);

2011 - sowing of prenatal
multiplication (PM) — 2012 and 2013 — first
Breeder's seeds for application and
Official testing.

Breeding process carried out by
application of modern breeding methods
(induced poliploidization, polycross and

progeny testing for complex
characteristics — tandem selection ,high
productivity — ecological stability) —

variety testing — new variety — Breeder’s
seeds and high category seeds.

The experimental plant material
was studied for many traits (quantitative
and qualitative), characters and
properties, according to UPOV methodical
guides. For data processing the statistical
method ANOVA was applied, modern
programmes and calculation tables in
Excel were used. International classifier
for studying collections from Poacea for
complex estimation was used (Buktheeva
et al.,, 1985); technical questioners for
DUS and VCU according to UPOV -
TG/4/7/ (UPOV, 1990), TG/35/13/ (UPOV,
1999), TG/4/8 (UPQV, 2006), CPVO-
TP/004/1 Final English Date: 23/06/2011.

The region of the study — Pleven,
where the competitive variety trial for
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cbueTaBa KIMMaTUYHUTE OCOBEHOCTM Ha
LleHTpanHa CeBepHa bbnarapus, ymepeHo
KOHTMHeHTasIHa obnact. 3a nepuoga 1964—
2014 r., cpefgHoroguwHata cyma Ha
Banexute e 550 mm. CpegHoroauiiHuTe
Temnepatrypu 3a 2007-2009 r. nepuopg ca
no-smcoku (13,3°C) oT Te3n 3a npeaxoaHus
50-r. nepuog (11,9 °C), KoeTo NoTBbL pXaaBa
TeHAeHUMATa KbM 106a/THO  3aToM/IAHE.
Mpe3 nocnegHaTa pfekaja ca OTYETEHU
TemnepaTypHu Makcumymm (46 °C) 3a tonv u
aBryct, a HaW-CTygeHum ca sHyapyu U
dheBpyapu, C Temneparypu gocturaliy [o
-15°C 1 - 28°C. TMOYBEHUAT TUN € U3/TYXEH
yepHo3em, 6eHO 40 CpefHO XYMYCeH, CbC
cnabo kucena o HeyTpasiHa peakuus. Tesu
MOYBEHO K/IUMATMYHW YC/IOBMA Ca CBOe-
o6pa3eH NpoBOKaUMOHEH (DOH 3a OT6OopP U
ajantauma Ha TeHeTUYHM pPecypcu KbM
cylwla u cTya.

KCO e 3anoxeH Ha 03 anpun 2007 r.,
OoTuMTaHeTo Ha [o6MB cyxa maca 3anoysa
npe3 2007 r. — 1 nogpact, 2008 r. — 3
nogpacTt 3a 6bArapckuMs BapuaHT M 2 3a
6enruiicknte coptose, 2009 r. — 3 nogpacTu
3a 6barapckms 1 2 3a 6enrnincknTe coptTose
1 o6LLo 3a nepuoga — 7 nogpacta 3a ypax
3a Obarapckua u 5 3a 6enrmiickute
BapuaHTW, KaTo 3a cTaHJapT e CpefHOoTo OT
ABata 6enruiickm copTta. FonemmuHaTa Ha
pekonTHaTa napuenka e 5 m°, 3 sapuaHTa
(NBG (Tetrany), Roy, Pandora), B 4
NOBTOPEHWS; HENOSIMBHU YCNOBUS, TOPEHE:
cynepcdoccpat 200 kg ha *, exerogHo
nposeT u eceH amoHWeBa cenutpa — no N
a.B. 60 kg ha ™, cent6a — pbuHa, centbeHa
Hopma 50 kg ha *, mexaypeave 12 cm,

AgbvnbéounHa 1,5 cm, BampaHe, npu
HEMNoJIMBHY YC/I0BUS.
ObpxaBHOTO copTou3nuTBaHe 3a

BCK e npoBefeHO B TpW MyHKTa, KakTo
cnejga:

TC3 — c. CenaHoBUM — MOYBEH TUN
KapboHaTeH yepHo3em, HaamopcKa
BMCOYMHA — 168 m, npeaLllecTBeHUK — yrap,
rofieMrHa Ha pekonTtHaTta napuenka — 10
m®, 2 BapuaHTa, B 4 MOBTOPEHUSA, TOPeHe
cynepdocchat — 200 kg ha *, amonuesa
cenutpa — 80 kg ha ™, ceutba — 24.03.2014
r., cbC cesanka «CakcoHusa», ceutbeHa
Hopma 25 kg ha ~, mexaypegue 11,5 cm,
AbnéounHa 1,5 cm, BasimpaHe. OTunTaHETo
Ha gobus cyxa maca npe3 2015r. e npu 2

1

forage was conducted, combined climatic
peculiarities in North Central Bulgaria-
temperate continental climate area.
Average annual precipitation sum was
550 mm during the period of 1964-2014.
Average annual temperatures for the
period 2007-2009 were higher (13,3 °C) to
that for previous 50 years period (11,9
°C), which confirmed the tendency of
global warming. During the last decade
the temperature maximums for July and
August (46 °C), and minimums for
January and February reached to -15 -28
°C were recorded. The soil type is leached
chernozem, poor to medium for humus,
with slightly acid to neutral pH reaction.
These soil climatic conditions are provoke
background for selection and adaptation
of genetic resources to drought and cold.

Competitive Variety Trial (CVT) was
established on 3 Aprii 2007 and
measurement of dry biomass productivity
started in 2007 year — 1 cut, 2008 — 3 cut
for the Bulgarian and 2 cuts Belgian
varieties, 2009 — 3 cut for the Bulgarian
and 2 cuts Belgian varieties, and in total
for the period — 7 cuts for forage for the
Bulgarian and 5 cuts Belgian varieties as
standard the average between two
Belgian varieties used. Plot size was 5 m?,
3 variants (NBG (Tetrany), Roy, Pandora),
4 replicates; fertilizing: P,0Os - 200
kg ha *, K,O - 150 kg ha *, N a.s. — 60
kg ha L sowing — manual, sowing rate 50
kg ha " inter row distance 12 cm, depth
1,5 cm, without irrigation.

Official variety testing for VCU was
conducted in three locations as follows:

Location Selanovci — soil type
carbonate chernozem, above sea level
height — 168 m, precursor — set aside, plot
size was — 10 m?, 2 variants, 4 replicates;
fertilizing: P,Os — 200 kg ha 1 N-80 kg
ha ™ sowing — 24.03.2014, sowing
machine «Saxonia», sowing rate 25
kg ha ™, inter row distance 11,5cm, depth
1,5 cm. Reporting of dry mass production
in 2015 is at 2 cuts and in 2016 also 2
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oTKoca u npe3 2016 r. cbwo 2, obuo 4
OTKOCa NMPU HENOJIMBHU YC/I0BUS.

TC3 - rp. lnoBgnB NoyBeH TN asny-
BMaNHO NMBafeH, HagMopcKa BUCOYMHA —
166 m, npegwecTBeHNK — MLIEeHnLa,
rofleMmHa Ha pekofiTHata napuenka — 10
m?, 2 BapwaHTa, B 4 MOBTOPEHNS, TOpeHe
cynepcocpat — 300 kg ha *, kanves
cyndar 150 kg ha "1, amoHueBa cenuTpa —
80 kg ha 1 ceutba — 04.04.2014 r., pbyHa,
ceutbeHa Hopma 25 kg ha ™, mexaypeave
12 cm, gvbn6ounHa 1,5 cm, BanupaHe.
[obve cyxa maca e oTyeTeH OT 4 OTKOca
npes 2015 r. n 4 — npe3 2016 r., o6wo 8
OTKOCa Mpu MNONIMBHN YCIOBUS.

TC3 - c. YenuHum noyBeH Tun
anyBvasiHO NMBafEeH, HagMopcka BUCOYMHA
- 515 m, nNpeaLwecTBEHUK — DypaXKeH rpax,
rofieM1Ha Ha peKonTHaTa napuesnka — 10 m?
, 2 BapuaHTa, B 4 MOBTOpPEHWs, TOpeHe
cynepdochat — 250 kg ha ', kanues
cyndat 130 kg ha "1, amoHueBa cenuTpa —
80 kg ha *, ceut6a — 04.04.2014 r., pbyHa,
centbeHa Hopma 25 kg ha ™, mexaypeave
13,7 cm, gbnbounHa 1,5 cm, BanupaHe.
[obus cyxa maca e oTyeTeH OT 4 OTKOca
npes 2015 r. n 4 — npe3 2016 r., o6wo 8
OTKOCa Npwv NOMNBHU ycnoBus. OTumTaHe 3a
BCK (nobuB Ha cyxo BeLlecTBO) B TpuTe
nyHkta e npe3 2015 wn 2016 r., KaTo
cTaHAapT e BK/IYeH copT NPK XapmoHus,
a 3a PXC npes 2014-2016 .

PE3YJITATN N OBCb)XXAAHE

I. OnucaHve Ha nacuvwieH paiirpac
copt TeTpaHu

CopT TeTpaHu e TeTpanjougeH n e
Cb3fafeH No metoguTe: noauvnaonansauns
Ha MeCTHa ceflekumoHa nonynaums, Tpukpa-
TeH (PNOYLUUTOMETPUYEH CKPUHUHT U OTOOpP
Ha TeTpansouan, nonvkpoc Ha 45 TeTtpa-
NAOVAHN e/IMTHU reHOTUNOBE NacuLLeH pali-
rpac ¢ MecTeH Npousxod 1 penpoaykuusa o
C 4 — nokoneHwve.

PacteHusata Ha copt TeTpaHu ca
MHOTFOrOAWLIHN XWUTHU C [o6pe passuTa
b6pafecta KopeHoBa CUCTEMa, WHTEH3UBHO
bpateHe, C NOMAyu3npaBeH [0 MeXAUHEH
xabutyc (6an 3-5). Copt TeTpaHu obpasysa
MHOro6poiiHn n fo6pe 06NUCTEHN reHepa-
TUBHM W BeretaTtmBHWN U34LHKU. 'eHepaTuB-
HUTE U3ObHKM ca ¢ 2,8 mm gebennHa Ha

cuts, a total of 4 cuts under non-irrigating
conditions.

Location Plovdiv - soil type alluvial
lawn, above sea level height — 166 m,
precursor — wheat, plot size — 10 m?, 2
variants, 4 replicates, fertilizing: P,Os —
300 kg ha ™, K,0 150 kg ha 1, N — 80 kg
ha ™ sowing — manual in 04.04.2014,
sowing rate 25 kg ! inter row distance 12
cm, depth 1,5 cm. Reporting of dry mass
production in 2015 is at 4 cuts and in
2016 also 4, a total of 8 cuts under
irrigating conditions.

Location Chepinci — soil type
alluvial lawn, above sea level height - 515
m, precursor — forage pea, plot size — 10
m® , 2 variants, 4 replicates, fertilizing:
P,Os — 250 kg ha ™, K,0 130 kg ha 1, N —
80 kg ha *, sowing — 04.04.2014.,
manual, sowing rate 25 kg ha 1 inter row
distance 13,7 cm, depth 1,5 cm.
Reporting of dry mass production in 2015
is at 4 cuts and in 2016 also 4, a total of 8
cuts under irrigating conditions.

VCU (dry matter vyield) was
measured in the three locations during
years 2015 and 2016, and for DUS -
2014-2016, as a standard variety IFK
Harmoniya is included.

RESULTS AND DISCUSSION

I. Description of perennial ryegrass
variety Tetrany

Variety Tetrany is tetraploid and had
been developed by the methods:
poliploidization of local breeding population,
three-fold flow cytometric screening and
phenotypic selection of tetraploids followed
by polycross (multiple hybridization) of 45
elite genotypes perennial ryegrass and
reproduction to C 4 generation.

Tetrany’s plants are perennial, with
well developed tuft root system, intensive
tillering, semi-erect to intermediate habit
(score 3-5). Variety Tetrany formed many
and very leafy generative and vegetative
stems.

Generative shoots are 2,8 mm width of
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cTbbnata, rnagkn, CpaBHUTENHO YCTOWYU-
BM Ha nonsraHe, c¢ 4-5 6poa nucTa.
O6nncTeHocTTa Ha pacTeHusita e 53-66%.
PacTeHnsTa ca BUCOKM B HA4as/10 Ha u3knia-
caBaHe 50-58 cm ¥ B Nb/HO M3KNacsaBaHe
78 cm.

Nuctata ca nWHeRHO naocku, Waun
NIeKo OrbHaTW, MHOFO TbMHO 3€e/1eHN, rnaiku
N c BN1ACHK OT JosiHata cTpaHa. E3nyeto e
uMnecTo, CpefHO BUCOKO CbC 3a0CTPeH
Kpai. Ywuuknte ca KbCW W He obrpblyat
CcTb610TO. AbMmKuHata (17 cm) n WwnprHaTa
Ha nucta (3-4 mm) ca cpefHu 4o rofiemMm rno
pasmep. CbUBETMETO € Knac ¢ Ab/hknHa 19-
25 cm un 6poii knacyeta B knac — 21-25.
CemeHata ca npoAbLAroBaTH,
nogkoo6bpasHu . Macarta Ha 1000 cemeHa e
2,38-3,71 g.

PacteHuata Ha copt TeTpaHu
oTpacTBaT paHO HanposneT npu 3aTonfsHe
Ha noysata Ao 3-4 °C u npoabixasaT
Beretauusita cu 4o NbpeuTe MpasosBe. Kbm
15-20 anpwun ce gocTtura nacuvuiHa 3pesnocT
(BucounHa  Ha TpeBocToA 25 -30 cm).
CopTbT yCTOABa Ha YeCcTn KOCUToM 1 nawa.
CopT TeTpaHu € paHeH [0 CPefHO paHeH —
(heHohasa m3knacsABaHe ce Habnwgasa oT
15-21 mai.

OTtnnuyaBa ce C no-rongma  Ab/ro-
TpaiHOCT OT WHTpoAyUMpaHUTe COpPTOBeE,
3UMOYCTOMYMBOCT U  TOMIEPAHTHOCT KbM
3acyllaBaHe 1 BUCOKW JIETHU Temnepartypu,
TONEpPaHTHOCT Ha NUCTHM 6onectm -—
KopoHecTa pbxga (ban 7-9).

[o6yBbT Ha ceHo e cpegHo 800-1100
kg da ™, a Ha cemeHa 60-80 kg da .

Brvomacata e ¢ Hali-BUCOKa XpaHu-
TeflHa CTOMHOCT B CPaBHEHMWe C ocTaHanmTe
MHOTOrOANLLIHWN XUTHN TPEBU — CbAbpXaHue
Ha CIl - 17-19%, cbAobpxaHMe Ha
BoAopa3TBOpUMK  3axapy — 6-10% wu
cmunaemoct 70-82 %.

Copt TeTpaHu e noaxogsauw, 3a
Cb3flaBaHe Ha nacuwia W 03e/ieHsiBaHe.
Moxe pfa yyacTBa KaTO KOMMOHEHT Ha
nacuHW CMeckn € b6sna feTenvHa um
3Be3faH, a Cblo U C AWNJIOUAHU COpPTOBE
naculleH pairpac, a 3a AekopaTtuBHU Lienu
B CMECKM C YepBeHa BnacaTtka.

Il. Pesyntatm ot KCO nacuileH
pairpac, Bkn. TeTpaHu (NBG), NPK -
MneseH, 2007-2009 r.

MpoyuBaHUTe BapuaHTh ca eauH

stems, smooth surface, comparatively
lodging resistant, with 4-5 number of
leaves. The plant leafness is 53-66%.
Plants are medium in height at the
beginning of heading 50-58 cm and in full
heading 78 cm.

Leaves are linear flat or slightly
curve, very dark green, smooth and have
brightness in lower surface. The tong is
membranous, medium in height with
sharp edge. Auricles are short and they
don’t blank the stem. The length (17 cm)
and width of the leaves (3-4 mm) are
medium to long in size. Inflorescence is
spike with length 19-25 cm. the number of
spikelets per spike are 21-25. Seeds are
elongate, boat-like. Thousand seed
weight (TSW) is 2,38-3,71 g.

Plants grow up early in spring when
soil temperature is 3-4 °C and continued
vegetation till the first frosts. Pasture
stage (maturity) reached till 15-20 April
(height of the stand 25-30 cm). The
variety persist mani cuttings and grazing.
Tetrany is early to medium type — heading
is between 15-21 May.

This variety differs to introduced
foreign varieties with higher persistency,
winter hardiness and tolerance to drought
and high summer temperatures, tolerance
to leaf diseases — crown rust (score 7-9).

Average dry matter vyield is
8000-11000 kg. ha 1 and seed yield
600-800 kg. ha . Biomass has the
highest nutritive value in comparison to
the other perennial grass species — crud
protein content — 17-19 %, water soluble
carbohydrates content — 6-10 % and in
vitro dry matter digestibility 70-82 %.

The variety is multifunctional, suitable
for pasture, hay-pasture and amenity
direction of use, in pure stands or in
mixtures with white clover, and also with
diploid perennial ryegrass for forage, or with
red fescue for ornamental and sports fields,
with high percent of density.

Il. Results from Competitive Variety

trial  (CVT) with perennial ryegrass,
including Tetrany (NBG), IFC - Pleven,
2007-2009

The variants of the study are one
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kaHauaat copT NBG n 2 6enruiickm copToBe
npu cpepeH crtaHgapt ot Tax (Roy wu
Pandora). 3a Tpu roguwHna nepuog (2007-
2009 r.) no metoguka 3a bCK B Ta6nuuya 1
ca npeactaBeHVW faHHUTE 3a [JO6MB cyxa
6romaca 06O ¥ cpefHO 3a nepuoda U
KaTo NPOLIEHT CNpsIMO cpefieH CTaHaapT.

C Hai-B1cok o6y, 4o6mB cyxa maca e
NBG (22172,0 kg ha), a cpeaHoroguiuHo
7390.7 kg ha . MpeBuwenneto cnpsmo
NnocoyeHnsa cpefeH ctaHgapt e 62 % 3a
NBG.

PasnpefeneHveTo Ha Aobus cyxa
Maca no roguvHu, B Asn, % or obwwms
[obvB 3a nepuoga Ha MpoyyBaHeTo,
npuet 3a 100% e Kakto cnegsa: B
roguHara Ha cb3flaBaHe Ha TpeBOCTOUTE
OenbT Ha fobuea e oT 16,2% 3a nacuueH
panrpac NBG, go 27,4% npu copT Roy.
Mpe3 BTOpara rognHa ce nocTura mMakcu-
MaUsiHa MPOAYKTMBHOCT 3a BCUYKM BapuaH-
TW, Kato AenbT OT obujata NPOLYKTUB-
HocT Bapupa oT 53,8 % 3a NBG po 69,5%
3a nacuweH paiirpac copt Pandora.
[Jo6uBBLT Kato Asan ot obLiara NPoayKTUB-
HOCT Mnpe3 TpeTarta rofgvHa € Haii-BUCOK
npy NBG 30 %, a npu 6enrniickute Hai-
HUCBK 3a Uuesna nepuog 11,1% 3a
Pandora n 12,2% 3a Roy. CoptoBeTte
uMaT pasnnyHa crtpaTternss 3a MHOroro-
OVWHOCT K ce pas3nuuyasat no 6pos Ha
OTKOCUTE U pasnpegesieHneTo Ha fobvsa.
C Haii-BMCOK [obuB Ha dypax ce
oTnnyaBa NBG B pe3ynrar Ha Haii-
rofiemMmust 6poii OTKOCU 1 Hali-paBHOMEPHO
pasnpefeneHve rno ce3oHn npes roguHu-
Te. benruiicknte copToBe MMaT NO-Masika
ABNTOTPaNHOCT MNpU HaWNUTE YCNOBMS, NO-
HUCBK A06MB Ha chypax, dopmupar no-
MaUTbK BPOI OTKOCK, TbiA KaTo NPOAYKTUB-
HOCTTa Ha (ypax ce BAWse CWUAHO OT
yC/ioBuSATa Ha cpepaTa, a Te ca cefek-
LMOHWPAHU NPU YC/IOBUSA, XapakTepusun-
pawu ce ¢ pasiMyHN CTOMHOCTU Ha TeM-
nepatypute n sanexute (Kbtosa, 2017).
MoTBbpxAaBa ce TeHAeHUMATa, Ye MecCT-
HUTe hopMu ca NO-BUCOKOMNPOAYKTUBHU U
AbNroTpanHu oT WUHTpOAyuupaHuTe
(Katova, 2005a; Katova et al., 2016).

candidate variety NBG, and two Belgian
reference — standard varieties average
from them (Roy and Pandora). For the
three-year period (2007-2009) according
to the VCU methodology in Table 1 are
presented the data on the production of
dry biomass total and average for the
period and as a percentage relative to the
average standard.

The highest total yield is the NBG
(22172.0 kg ha - l) and the annual
average is 7390.7 kg ha - ! The excess
over the specified average is 62% for the
NBG.

The distribution of dry mass
production per year, per share, of the total
yield for the survey period, accepted as
100%, is as follows: in the year of
establishment of the swards, the share of
the yield is 16.2% for perennial ryegrass
NBG, up to 27,4% for Roy variety.

In the second year, maximum
productivity is achieved for all variants,
with a share of total productivity ranging
from 53.8% for NBG to 69.5% for Pandora
grassland. The yield as a share of total
productivity in the third year is highest for
NBG 30% and for Belgian the lowest for
the whole period 11.1% for Pandora and
12,2% for Roy. Varieties have a different
multi-year strategy and differ in the
number of cuts and distribution of yields.
The highest yield of fodder is NBG as a
result of the largest number of cuts and
the most even distribution over seasons
over the years. Belgian varieties have less
longevity under our conditions, lower
forage yields, a smaller number of cuts,
as feed productivity is strongly influenced
by environmental conditions and they are
selected under conditions characterized
by different values of temperatures and
precipitations  (Katova, 2017). The
tendency that local forms are higher
productive and more persistent in
comparison with introduced varieties was
confirmed (Katova, 2005a; Katova et al.,
2016).
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Ta6bnuua 1. Pesyntatm or KCO nacuuweH paiirpac, Bka. NBG (TeTpaHn),

N®PK - MNneseH, 2007-2009 r.

Table 1. Results from Competitive Varietal Trail, including NBG (Tetrany),

IFC - Pleven, 2007-2009

BapuaHT [lo6vB cyxo BelecTso / Dry matter yield, kg.ha ™
Variant 2007 2008 2009 O6uwo / Total CpefiHo roanwiHo, % against St
Annual average (2+3)
1. NBG 3628.6 11928,9 6614.5 22172.0 7390.7 162
2. Roy 4142.0 9150.3 1849.9 15142.2 5047.4 111
13671.9 4557.3 100
3. Pandora 2371.0 8477.0 1353.6 12201.6 4067.2 89
Average 3380.5 9852.1 3272.7 16505.3 5501.8
STDEV 911.2 1829.8 2904.7 5123.1 1707.7
P 0.1% 865.3 1737.7 2758.5 4865.1 1621.7
P 0.01% 1355.1 2721.2 4319.8 7618.8 2539.6

lll. Pesyntatm oT oduunanHoTo
ObpXaBHO copTom3nuTBaHe 3a 6rosoruy-
HW u cTonaHckm kayectBa (BCK) 3a
[obus cyxa maca kg.ha t (2015 - 2016)

Cnepf yCKOPEHO pasMHOXeHWe Ha
ceMeHata Ha cefiekuuoHepa 3a copT
TeTpaHn 1 Monb/iBaHe Ha TEXHUYECKUTE
BLMPOCHULUM € HanpaBeHa 3asBKa 3a
ceptudmumpaHe n coprousnuTeaHe. 3a
BCK pesyntatute ca npepcrtaBeHn B
Tabnmua 2 no nNyHKTOBE, TOAMHU U
cpefgHo 3a 3 nyHkTa U ABe roavHu (B
€K0JIOTUYHa Mpexa) U ca CpaBHEHU CbC
ctaHgapta (M®PK XapmMoHus). B nNyHKT
CenaHoBLM Ha no4yseH TuN KapboHaTeH
YepHo3eM Cca MOJIyYeHN Hal-BMCOKM
[o6VBM Ha oypax B CyxXO BELLECTBO OT
copt TeTtpaHu 3a 2016 r. npn 34,6 %
npesuleHne CcnpsMo craHgapta u 3a
2015 . — ¢ 3,6 %. CpegHarta CTOMHOCT no
JobuB cyxa Maca 3a TeTpaHu 3a
nepuoga u nyHkrosete e 12557.9 kg.ha ™
1 npesuwiasa ctaHgapTta ¢ 14,6%, koeto
onpegens COpTBT Kato BMCOKO
NPOAYKTUBEH 3a TO3U reorpadpckn panoH

KaTo  CcpaBHMM  HOBOpPErucTpupaHus
CpbbOCKM COPT nacuwieH pairpac K-11
CbC cpegHoroguweH  OO6UB  CYXO

BellecTBo 10760 kg.ha ™ (Sokolovic et
al., 2010; 2011).

lll. Results from Official national
variety testing for Value of Cultivation and
Use (VCU) for dry matter yield kg.ha 1
(2015 - 2016)

After accelerated multiplication of
original Breeder's seeds of the variety
IFK Harmoniya and fulfill technical
questioners the application for
certification and variety testing was done.
Results from VCU test are presented on
Table 2 for locations, years and average
from three locations and two years (in
ecological net) and comparison with
standard (IFK Harmoniya). The highest
dry matter yield was obtained in location
Selanovci, soil type carbonate chernozem
where for 2016 year DMY of Tetrany
exceeded standard by 34,6 % and for
2015 by 3,6%. Average value of dry
matter yield of Tetrany for the period and
locations was 12557.9 kg.ha ~ and
exceeded standard by 14%, which
determined the variety as high productive
for this geographical region, without
irrigation. For comparison the new
Serbian variety of perennial ryegrass K-
11 has annual average dry matter yield
10760 kg.ha * (Sokolovic et al., 2010;
2011).
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Tabnuua 2. Pe3yntatm OT OQUUNATIHOTO [ObPXaBHO COPTOM3NMTBaHeE 3a
ononornyHn n cronaHckun kadectBa (BCK) 3a po6us cyxa maca kg.ha 1
(2015-2016)

Table 2. Results from the National Official varietal testing for VCU, dry matter
yield kg.ha ™ (2015-2016)

T3C YenuHum Mnosane CenaHoBLM CpepHo oT 3 nyHKTa
Location Chepinci Plovdiv Selanovci Average from 3 locations
Fognun 2015 2016 2015 2016 2015 2016 2015 2016 Average
Copt Years 2015-2016
Variety
1. NoK
XapmoHus 17095.0 12462.5 6082.5 4305.0 7977.3 17640.5 10384.9 11469.3 10927.1

IFK Harmoniya - 100% 100% 100% 100% 100% 100% 100% 100% 100%
St

2. TeTpaHu 19167.5 13065.0 6435.0 4670.0 8261.3 23748.3 112879 13827.8 12557.9
Tetrany 112.1% 104.8% 105.8% 108.5% 103.6% 134.6% 108.7% 120.6%  114.6%
GD 5% 320.6 363.9 287.1 96.4 154.9 864.1

GD 1% 460.7 522.9 417.5 138.4 222.6 1241.6

GD 0.1% 677.7 769.2 606.8 203.6 3275 1826.5

ToYHOCT Ha

onuta, % 0.54 0.84 1.44 0.67 0.53 1.38

Accuracy of

trial,%

Tabnuua. 3. Pe3yntatm OT OMUUNAIHOTO [ObpPXaBHO COPTOM3NUTBaHE 3a
pPasIMYMMOCT, XOMOreHHOCT 1 ctabunHocT (PXC) 3a nepuoga 2014-2016 r.

Table 3.Results of national official varietal testing for distinctness, uniformity
and stability (DUS) for the period 2014-2016

Ne Coprt / Variety TeTpanu / Tetrany
MpusHauw / Characteristics V3saBa / Expression Score / ban
1. MnowugHocT / Ploidy TeTtpannowug, / Tetraploid 4
2. PacteHue: xabutyc npes eceHta / Plant: habitus in the autumn MonynsnpaseH/Semi-erect 3-5
3.  TeHpeHUus KbM 06pa3yBaHe Ha CbLBETHE B rof. Ha Nuncea / Absent 1

3acaBaHe/Tendency to form inflorescence in sowing year
4. Bpewme Ha nosia Ha CbLBETWE B roguHaTa Ha 3acsisaHe - -
Time of inflorescence appearance in the year of sowing

5.  Jluct: ugsaTt / Leave: color MHOro TbMHO 3€e/1eH 9
Very dark green
6. PacTteHue: xabutyc npes nponeta MonyunsnpaseH fo 3-5
Plant: habitus in spring MexauHeH / Semi erect
to intermedium
7. PacTeHve: ecTecTBeHa BYCOUYMHA Npe3 nposieTa Bucoko / High 7
Plant: natural height in spring
8. Bpewme Ha nosiea Ha CbLiBeTVe Npe3 BTopara roamHa PaHo A0 cpegHo paHo 3-5
Time of heading in the second year early to intermediate
9. PacTeHue: ecTecTBeHa BMCOUMHA NPU NosBa Ha cbuBeTusaTa Bucoko / High 7
Plant: natural height during inflorescences appearance
10. ®naros nucT: AbkuHa / Flag leave: length MHoro gbnsr / Very long 9
11. naros nucT: wupuHa / Flag leave: width LLnpok / Wide 7
12. C1b6710: Ab/MKMHA Ha Hal-AbArOTO CTH610 (BKA. U [vnro / Long 7

CbLBETUETO, KoraTo € Hanb/iHO pa3suTo) / Stem: length of the
longest stem (including inflorescence when is fully expended)

13. CwbueTue: Ab/KMHA (KOraTo e Hamb/IHO Pas3BuTo) [vnro / Long 7
Inflorescence: length (when is fully developed)
14. CwbueTue: 6poii Ha kiacyeTara MHoro / Many 7

Inflorescence: number of spikelets
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IV. Pesyntatu 0T oguuuasHoTO
ObpXaBHO COPTOU3NUTBAHE 3a pas/imuyu-
MOCT, XOMOreHHOCT 1 cTabunHoct (PXC)
3a nepuoga 2014-2016 r.

Pesyntatute 3a PXC (Tabnuua 3.)
ca oT 1 nyHKT — TC3 YenuHum B Npogb-
XEHMEe Ha 3 roAuHM U ca egHOMNOCOYHMU,
CbOTBETHM Ha OMUCaHMETO Ha aBTopa.
MIoOMgHOTO HMBO € OnpedesieHo  oT
aBTopa hI0yuUNTOMETPUYHO B VHCTUTYT
no reHeTuka w cenekuns — Menne,
Benrua npes 2000, 2002, 2005 u 2007 r.
COpTbT € HOB OpUTMHa/IEH, XOMOTEHEH 1
cTabuneH 1 ce pasnuuaBa OT cOpTOBETE
eTanioHn. OCHOBHWTE npu3HauuM ca
oTyeTeHu B Tabnmua 3 ¢ u3sea 1 Ga.

N3BOAV

Cb3fageH e NbpBuAT TeTpaniongeH
6bArapckM  COpT  nacuuweH  pavirpac
TeTpaHV— paHeH [0 CpefHO  paHeH,

BMCOKOMPOAYKTUBEH, E€KOJIOTUYHO CTabusieH
(3umoycTOlUMB U TONepaHTeH Ha 3acylla-
BaHe) M AbArOTpaeH No MeToauTe: UHAY-
uvpaHa nonuNIoOMAUS Ha MeCTHa cenek-
UMOHHa nonynauusi, oyuMToOMeTpuUeH
CKPUHUHT 1 peHoTUneH oTbop Ha TeTpa-
nnouaw, nocnefiBaH oT NOAMKPOC (MHOXec-
TBEeHa xmbpuamsaumsa) Ha 45 enIUTHU reHo-
TUMOBE NaculleH pairpac u penpoaykuus
0o C 4 reHepauns. CopTbT € MHOrOOyHK-
UMOHa/IeH, MNOAXOAALW, € 3a MNacuLLHO,
CEHOKOCHO-MacuLHO 1 AeKopaTUBHO Hampa-
B/IEHME Ha W3M0/I3BaHe, CaMOCTOSTE/THO
UM B CMECKV C noLepHa n 6ana getenvHa
3a (oypax, WM C uyepBeHa BfnacaTka 3a
[eKopaTnBHM 1 CNOPTHO-TEXHNYECKN TPEeBO-
CTOW, C BMCOK MPOLEHT MOYBEHO MOKPUTUE.
MpeacTaBeHn ca pesynratuTe OT yCMnewHo
KOHKYpPCHO copToBO u3nuTtBaHe (KCW) B
MneseH (2007-2009 r.) o6wo 22172.0
kg ha ' po6uB cyxa maca v cpeHOroAMLLIHO
7390.7 kg ha ™, u OdmumanHo gbpxKaBHO
copToM3nMTBaHe 3a 6MOMIOTUYHM U CTOMaH-
ckun kadectBa (BCK) B Tpy nyHkTa (YenuHum,
Mnoeave 1 CenaHoBUM) CbC CPeaHOroau-
WweH J06uB cyxa Maca 12557.9 kg ha ™, u
3a pasMyMMOCT, XOMOTeHHOCT U cTabun-
HocT (PXC) B 1 nyHkT (YenuHum) Ha
M3nbsiHuTEeIHA AreHuma 3a COpTOM3NUT-
BaHe, anpobauyma n cemekoHTpos (MACAC)
(2014-2016 r.), KaKTO 1 OnucaHne Ha copT

IV. Results from Official national
variety testing for Distinctness, Uniformity
and Stability (DUS) for 2014-2016 period

Results for DUS (Table 3.) were
obtained from one location — Chepinci in
3 years period and they were
unidirectional, corresponding the author’s
description. Ploidy level was determined
by the author using flowcytometric
method in Institute of Genetics and Plant
breeding, Melle, Belgium in 2000, 2002,
2005 and 2007. The variety Tetrany is
new, original, uniform and stable and
differs from reference varieties. Main
characters are measured and presented
in Table 3 with expression and score.

CONCLUSIONS

The first for Bulgaria tetraploid
perennial ryegrass variety Tetrany - early
to medium early, highly productive,
environmentally stable (winter hardy and
tolerant to drought) and persistent was
created. It is based on methods, induced
polyploidy of the local breeding population,
flow cytometric screening and phenotypic
selection of tetraploids followed by polycross
(multiple hybridization) of 45 elite genotypes
perennial ryegrass and reproduction to C 4
generation. The variety is multifunctional,
suitable for pasture, hay-pasture and
decorative direction of use, alone or in
mixtures with alfalfa and white clover to
feed or red fescue for ornamental and
sport-technical swards with a high
percentage of ground cover. The results
of a successful competitive variety trial
(CVT) in Pleven (2007-2009) a total of
22172.0 kg ha t dry matter yield and
annual average 7390.7 kg ha 1 and
official state variety testing for cultivation
and use (VCU) in three points (Chepinci,
Plovdiv and Selanovtsi) with an average
yield of dry mass of 12557.9 kg ha ™, and
distinctness, uniformity and stability (DUS)
at 1 point (Chepinci) Executive Agency for
Variety and Seed (IASAS) (2014-2016)
and a description of the variety Tetrany
are presented.
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TeTpaHu. CopTbT We 6bae perncTpupaH B
OdwmymnanHata coptoBa nucta (OCJ/) Ha
Bvnrapua 3a 2018 r., 8 OECD nucrta 3a
2018 r. n B O6wWKms EBponeiickn katasor Ha
COPTOBE CEJSICKOCTOMAHCKM KynTypu 3a 2018
r., oyakea ce ceptudumkatr oOT [laTeHTHO
BepgomctBo Ha Penybnuka Bbarapus ot
2017r.

Ha To3u etan cnepn ceptudmumpa-
He uma HeobXxoAMMUTE KOMU4YecTBa opu-
TMHaUJTHA ceMeHa Ha cefiekumoHepa 3a
3apexjaHe Ha cucTtemMara 3a CeMernpous-
BoACTBO. B N®K ce npoussexpar BUCO-
Kute Karteropun cemeHa b n b. Vma

The variety will be registered in the
Official Variety List (OVL) of Bulgaria for
2018, in the OECD list for 2018 and in the
common European catalog of varieties of
agricultural crops for 2018, is expected
certificate from the Patent Office of the
Republic of Bulgaria in 2017.

At this stage after Certification there
is necessary quantity of original breeder’s
seed to set up seed production system. In
Institute of Forage Crops the high
category PB and B seeds are producing.
There are high consumer's demands —

ronsamMo notpeéuTten-cko TbpceHe — | forthcoming implementation and
npeacTon BHeApsiBaHE 1 peanm3auus. realization.
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PE3IOME

Mpe3 nepmoga 2000-2014 r. B UH-
CTUTYT N0 dhypakHUTE KyNnTypw -INneseH e
Cb34ajeH HOBUAT COPT NacuLLeH pairpac
TeTpamuc — TeTpansiongeH, MHOrO paHeH,
BMCOKOMPOAYKTUBEH, €KOJIOTMYHO CcTabu-
neH (3MMOYyCTOMYMB W TONEpPaHTEH Ha
3acylwaBaHe) n gbarotpaeH. Cb3gageH e
no meToguTe: uHAyuMpaHa noavnionams
Ha MeCTHa CeflekUMoHHa nonyiauus,
PIOYyUNTOMETPUYEH CKPUHUHT U (heHo-
TMNeH OT6op Ha TeTpannougn, nocnej-
BaH OT MOJSIMKPOC (MHOXECTBEHa Xubpwu-
anzaums) Ha 52 efiMTHW reHoTunoBse
nacviweH pairpac u penpogykumsa o C,
reHepauus. CopTbT € MHOrORYHKLMO-
Ha/leH, noaxodsw, € 3a MacuLHO,
CEHOKOCHO-NacuLLHO U AEKOPaTUBHO Ha-
npaBfieHNe Ha W3MNoM3BaHe, CamMoCTOs-
TE/IHO WM B CMECKU C JilouepHa u bana
JeTenuHa 3a qypax, WaM C 4YepBeHa
Bfacarka 3a [AeKopaTvBHW U CMOPTHO-
TexHuyeckn TpesocTou. MNpeacrtaBeHn ca
pesyntatute OT YCNEWHO KOHKYPCHO
coptoBo wum3nutBaHe (KCW) B TlneBeH
(2007-2009 r.) obwo 19769,7 kg ha *
[obuB cyxa Maca W CpegHOrofuLIHO
6589.9 kg ha tn OcpumanHo gbpxaBHO
copTou3nuTBaHe 3a  OWMOMOTUYHU  ”
ctonaHckn kadectsa (BCK) B Tpu nyHkTa

SUMMARY

During the period 2000 - 2014, at
the Institute of Forage Crops - Pleven the
new tetraploid perennial ryegrass variety
Tetramis — very early, highly productive,
environmentally stable (winter hardy and
tolerant to drought) and persistent was
created. It is based on methods, induced
polyploidy of the local breeding
population, flow cytometric screening and
phenotypic  selection of tetraploids
followed by polycross (multiple
hybridization) of 52 elite genotypes
perennial ryegrass and reproduction to C
4 generation.

The variety is multifunctional, suitable for
pasture, hay-pasture and decorative
direction of use, alone or in mixtures with
alfalfa and white clover to feed or red
fescue for ornamental and sport-technical
swards.

The results of a successful competitive
variety trial (CVT) in Pleven (2007-2009) a
total of 19769,7 kg ha ™ dry matter yield
and annual average 6589.9 kg ha *, and
official state variety testing for cultivation
and use (VCU) in three points (Chepinci,

Plovdiv and Selanovtsi) with an average
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(HenuHuym, Mnosgue n CenaHoBLM) CbC
cpefHoroguweH  aobuve  cyxa  maca
13549.7 kg ha ™, u 3a pasnmumumoct,
XOMOreHHOCT u cTtabunHoct (PXC) B 1
NyHKT  (YenuHun) Ha UsnbnHUTENHA
AreHumst 3a coptomsnuTeaHe, anpobdaums
n cemekoHTtpon (MACAC) (2014-2016 r.),
KaKkTo u onucaHue Ha copT TeTpamuc.
CopTbT We 6bAe peructpupaH B Odu-
umanHata coptosa snucta (OCJ/) Ha
Bvnrapua 3a 2018 r., 8 OECD nucta 3a
2018 r. n B O6wWwa EBponeiickn kaTanor
Ha COpTOBE CEeJICKOCTONAHCKN KyNnTypu 3a
2018 r., ovakBa ce cepTudmkatr oT
MaTteHTHO BepgomcTBO Ha Penybnuka
Bvnrapusa ot 2017 1.

KntouoBu AyMun: nacuLieH
paiirpac, HOB TeTpan/loMgeH coprT,
onuncaHne, bCK, PXC

YBO[,

MacnwHmAT pairpac (Lolium

perenne L.) e Hali-pa3snpocTpaHeHaTa
MHOFOrogMLLIHa XUTHa TpeBa B LS/ CBAT B
YMEPEHUTE paioHKn, 3apagmn cbyeTaBaHe-
TO Ha BMCOKA CMW/IAeMOCT W TONepaHT-
HOCT Ha wu3nacBaHe. OCHOBHa LUes Ha
cenekumaTa 3a CesiCKOCTOMaHCKOTO My
n3Mnon3BaHe e nosuaBaHe Ha obwus u
Ce30HeH [aobumB cyxa 6uomaca, AbAro-
TpanHOCT, TONIEPAHTHOCT Ha cyla v CTya,
JINCTHN GoNecTn M afekBateH [o6MB Ha
cemeHa. OcBeH 3a (pypax ce u3nonssa
LUMPOKO 3a AEeKopaTBHU M CMOPTHO Tex-
Huyeckn yenu (Wilkins, 1991, Humphreys
et al. 2010). M3nuTaHuTe OO0 cera y Hac
YyXAeCcTpaHHW COpPTOBE MacuLLEH paii-
rpac ca B MOBEYETO C/lyyanm BUCOKO Mpo-
OYKTUBHU, HO CbC cnaba npucnocobmmocT
KbM HallMTe YCNoBusA 3a pasBuTue, He
ObnroTpaiHn u ca HenogxogAawmy 3a
Npsko BHegpsiBaHE B NPOU3BOACTBOTO
(Katova, 2005; 2016; 2017).
MHOroOTKOCHOCTTa U MHOFOroAMLL-
HOCTTa Ha MaculiHMS paiirpac ca BaXHU
npegnoctaBkm 3a (QOPMUPAHETO Ha
obulaTa npoAykuus BeretaTuBHa Maca 3a
uenus nepuog Ha v3nos3BaHe Ha TPeBO-
cTos. TO e NOA/IOXKEH LLeNIoroguLlHo, u
Nno roAvHKU, Ha BANSHMETO Ha hakTopute

yield of dry mass of 13549.7 kg ha *, and
distinctness, uniformity and stability (DUS)
at 1 point (Chepinci) Executive Agency for
Variety and Seed (IASAS) (2014-2016)
and a description of the variety Tetramis
are presented.

The variety will be registered in the
Official Variety List (OVL) of Bulgaria for
2018, in the OECD list for 2018 and in the
common European catalog of varieties of
agricultural crops for 2018, is expected
certificate from the Patent Office of the
Republic of Bulgaria in 2017.

Key words: perennial
new  Bulgarian  tetraploid
description, VCU, DUS

ryegrass,
variety,

INTRODUCTION

Perennial ryegrass (Lolium perenne
L.) is the most common perennial grass in
the world in moderate areas because of
the combination of high digestibility and
tolerance of grazing. The main objective
of the breeding for its agricultural use is to
increase the total and seasonal yield of
dry biomass, durability, tolerance of
drought and cold, leaf diseases and
adequate seed yield.

Except for fodder it is widely used for
decorative and sporting technical purpose
(Wilkins, 1991, Humphreys et al. 2010).
The foreign varieties tested in our country
in most cases were high productive but
have slight adaptability to our agro-
climatic conditions, weren’t persistent and
not suitable for direct introduction in
agricultural practice (Katova, 2005; 2016;
2017).

Multi-cutting and perenniality of
English ryegrass are important
prerequisites for accumulation of the total
production of vegetative mass for whole
period of using the sward. Perennial
ryegrass is under the influence of the
environmental factors often with stressful
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Ha OKoNHata cpefa, C 4YecTu CTPecoBwu
cutyaumn (Casler, 2001). YcTtoiumocTTa
Ha nonynauuaTa KbM HebnaronpusatTHuTe
(hakTopy Ha MeCTHUTE eKOJIOTMYHW YCOo-
BWSA € OT roNsIMOo 3HavyeHue 3a NPoAYyKTUB-
HOCTTa M AbAroTpanHoctTa. bbarapusa ce
Hamupa B CpeAn3eMHOMOPCKUAT reHueH-
Tbp, Kb[ETO € Bb3HUKHaN Buaa. Tyk, B
npupoaHnUTe nonynauuu, Mma reHoTuno-
BE, KOWTO CbyeTaBaT YCTONYMBOCT KbM
HebGnaronpuaTHU YC/IOBUS Ha cpejarta ¢
BMCOK NOTeHUMan 3a MNpoAYyKTUBHOCT W
[o6uBHOCT. Cbhb3faBaHeTO Ha HOBU cop-
TOBEe Ce nocTura rnaBHoO ype3 xmbpugunsa-
Uusl, PeKypeHTeH OT60p, NOAMKPOC WAU
npunoxexnne Ha nonvnnongmsa (Connolly,
2001; Humphreys, 2006; Boller et al.,
2010; Katova, 2011; 2016).

TeTpannovgmsaumaTa ce npunara
LWUMPOKO NpU CbLBPEMEHHUTE COPTOBE B
cBeToBeH Mauwab, a B ®K — TneseH
TO31 MeTof ce npunara B cenekunoHHuTe
nporpamu ot 2000 r., Kato cnep ObAro-
rogvlieH cenekunoHeH npouec (15-17 r.)
ce um3nuTBar ¥ MbPBUTE TeTpanjIongHun
copToBe nacwveH paiirpac B bbarapus
(Katova, 2016; 2017; Katova et al., 2016).

Llenta e cb3gaBaHe Ha HOB TeTpa-
naouaeH copT naculeH paiirpac, npo-
BeXaaHe Ha coptomsnutBaHusa (BCK wn
PXC) u onucaHue.

MATEPVAT U METOOU

CenekumoHHUAT npouec (2000-2014
r.) Bk/oUBa:

2000 r. — TpeTupaHe ¢ KONXULUMH Ha
cefleKuMoHHa  nonysauMs € MeCTeH
npousxod X 2000 cemeHa — noHuum 3a 1-2
Meceua. [lpexussemoct - %  XuBU
pacteHus — oT 10 go 50 % 1 CKPUHUHT Ha 4
X pacTeHus upe3 PIoyuUMTOMETBP — OT TAX
5-10 % - TeTpansiongn, lNotomcTBa Ha 52
poautenckn redHotunose C; — 265 — 4x
(Katova, 2015 a; b).

2001 r. — 3acaxgaHe Ha noneTto — B
NOJIMKPOCK NPU N30M1auLnsa CbC 3MMHA PbX;

2002 r. — nbpBM CcemMeHa OT
TeTpaniongHute pacteHus C, — SBG —
560,629, CKPUHWUHT 3a NJI0ULHO HUBO;

2003 r. — pascaf — pa3MHOXeHue
npw nsonauus;

situation during the year, for many years.
(Casler, 2001). The population resistance
to unfavorable factors of local ecological
conditions has great importance for
productivity and persistency. Bulgaria is
situated in Mediterranean gene center
were the species was originated. Here, in
natural populations there are genotypes,
which combined resistance to unfavorable
environmental conditions  with  high
potential for productivity and yielding.
Creating new varieties is achieved mainly
by hybridization, recurrent selection,
polycross and application of induced
poliploidization (Connoally, 2001;
Humphreys, 2006; Boller et al.,, 2010;
Katova, 2011; 2016).

The tetraploidization is widely
applied in modern varieties worldwide,
and in IFC - Pleven this method is applied
in the breeding programs since 2000, and
after a long selection process (15-17
years) the first tetraploid varieties of
perennial ryegrass in Bulgaria are tested
(Katova, 2016; 2017; Katova et al., 2016).

The aim is to create a new
tetraploid variety of perennial ryegrass, to
carry out variety tests (VCU and DUS)
and description.

MATERIAL AND METHODS

Breeding process (2000-2014) by
years included:

2000 — Treatment by colchicine of
breeding population with local origin (2000
seeds) — seedlings for 1-2 months. Survival
% alive plants — from 10 to 50 % and
screening for 4x plants by Flowcytometer —
from them 5-10 % — tetraploids; progenies of
52 parental plants (genotypes) - C; — 265
individual plants — 4x , (Katova, 2015 a; b).

2001 - field establishment — in
polycrosses under isolation with winter rye;

2002 - first seeds from tetraploid
plants - C; — SBG — 560,62 g. Screening for
ploidy level;

2003 - seedlings — multiplication
under isolation;
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2004 r. — C, ceMeHa,;
2005 r.— CKPUHUMHT 3a N1oUAgHO HUBO-
Cz; — 100% - TeTpannonau;

2007 r. - C, npoBepka Ha
nnoungHocT— 100% - TeTpannonau;
2007 r. po 2009r.— KoHkypceH

coptos onuT (KCO);

2011 r. — MNP — 2012 r. n 2013 1. —
MbpBM CEMMeHa Ha CcefekuuoHepa 3a
3asBsiBaHe 1 copTom3nuTeaHe npes3 2014 r.

CeneKkuMoHHMAT npouec e ocbliec-
TBEH 4pe3 MpUIoXKeHWe Ha CbBPEMEHHM
CefleKUMoHHM meToan (MHAyuupaHa nonu-
naovaus, aoyunuToMeTpms, MoANKPoC |
N3NUTBaHe Ha reHepaTyBHUTE NOTOMCTBA NO
KOMNMEKC npusHauy — TaHdeM cenekuus
,BNCOKA MPOAYKTMBHOCT —  €eKOJornyHa
CTabu/iHOCT) — COpTOM3NUTBAHE —> HOB
COpT — aBTOPCKM CEMeHa WU BUCOKM
KaTeropuu ceMeHa.

EkcnepyMeHTaniHNAT pactuTenex
mMaTtepuas e npoyyeH No MHOro6poiHu
npusHauy (KONMMYEeCTBEHN W KayeCTBEHM),
rnokasaTeniM U CBOWCTBa, N0 METOAUKUTE Ha
UPQV. 3a 06paboTka Ha faHHUTe e U3noJ-
3aH CTaTUCTUYECKM MEeTOoA — BapuauMoHeH
aHaim3 ANOVA, CbBpeMeHHW nporpamMHu
NPOAYKTU W KaslKyNauuMoHHU Tabnuuu Ha
Excel. 3a komniekcHa oOLeHKa npu cenek-
umaTa ca wM3nonssaHu:  MexayHapoaHus
KnacugukaTop 3a npoyyBaHe Ha KosieKumu
oT cemeiictBo Poacea (Buktheeva et al.,
1985); TexHU4eckn BbMNPOCHUUM 3a PXC u
BCK no UPOV - TG/4/7/ (UPOV, 1990),
TG/35/13/ (UPQV, 1999), TG/4/8 (UPQV,
2006), CPVO-TP/004/1 Final English Date:
23/06/2011.

PalioHbT Ha npoyyBaHeTo [neBeH,
kbaeto e wusBegeH KCO 3a dypax,
cbuyeTaBa KIMMaTUYHUTE OCOBEHOCTM Ha
LleHTpanHa CeBepHa bbarapus — ymepeHo
KOHTMHEeHTasIHa obnacTt. 3a nepuoga 1964—
2014 r., cpefHorogvliHaTa cyma Ha Base-
Xute e 578 mm. CpegHoroauiHuTe Temne-
patypu 3a cnegsawumsa 15 r. nepuog ca no-
BMCOKM (12,3 °C) oT Te3n 3a npeaxoaHus
50-r. nepuog (11,6 °C), KOeTo NOTBb pxaaBa
TeHAeHUMATa KbM 1106a/THO  3aToM/IsHe.
Mpe3 nocnegHaTa fekaja ca OTYETEHU
TemnepatypHu makcumymu (46 °C) 3a tonm un
aBrycTt, a Hal-cTyfeHn ca sHyapu u es-
pyapu, ¢ Temnepartypu pocturawm o -15
-28 °C. T10YBEHUAT TUN € U3MYXEH YepHO-

2004 — C, seeds;

2005 — screening for ploidy level -
Cs— 100% - tetraploids;

2007 — C, ploidy check
tetraploids;

2007 till 2009 — competitive variety
testing (CVT);

2011 - sowing of prenatal
multiplication (PM) — 2012r. n 2013r. — first
Breeder’'s seeds for application and Official
testing.

Breeding process carried out by
application of modern breeding methods
(induced poliploidization, polycross and
progeny testing for complex characteristics
— tandem selection ,high productivity —
ecological stability) — variety testing — new
variety — Breeder's seeds and high
category seeds.

— 100% -

The experimental plant material
was studied for many traits (quantitative
and qualitative), characters and
properties, according to UPOV methodical
guides. For data processing the statistical
method ANOVA was applied, modern
programmes and calculation tables in
Excel were used. International classifier
for studying collections from Poacea for
complex estimation was used (Buktheeva
et al.,, 1985); technical questioners for
DUS and VCU according to UPOV -
TG/4/7/ (UPOV, 1990), TG/35/13/ (UPOV,
1999), TG/4/8 (UPOQOV, 2006), CPVO-
TP/004/1 Final English Date: 23/06/2011.

The region of the study — Pleven,
where the competitive variety trial for
forage was conducted, combined climatic
peculiarities in North Central Bulgaria-
temperate continental climate area.
Average annual precipitation sum was
550 mm during the period of 1964-2014.
Average annual temperatures for the
period 2007-2009 were higher (13,3 °C) to
that for previous 50 years period (11,9
°C), which confirmed the tendency of
global warming. During the last decade
the temperature maximums for July and
August (46 °C), and minimums for
January and February reached to -15 -28
°C were recorded. The soil type is leached
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3eM, 6eHO [0 CpefHO XYMYCEH, CbC cnabo
Kicena [0 HeyTpasHa peakuus. Teswu
MOYBEHO KAMMATWYHU YCMIOBMA ca CBoe-
o6pa3eH NpOBOKAaUMOHEH (POH 3a 0T6op U
ajantaumMs Ha TFEHeTUYHW Pecypcu KbM
cylia v cTyp,

KCO e 3anoxeH Ha 03 anpun 2007 r.,
OTYATAHETO Ha [J06MB cyxa Maca 3anoysa
npe3 2007 r. — 1 nogpact, 2008 — 3 3a
6barapckma M 2 3a 6enruiickute COpToBE,
2009 r. — 3 3a 6barapckus n 2 3a 6enruni-
CKUTe copToBe M 06WoO 3a nepuoga — 7
nogpacrta 3a (pypax 3a 6barapckua un 5 3a
6enruiickiTe BapvMaHTU, KaTto 3a CTaHAapT e
cpegHo OT pgBata  6enruiickm  copra.
FoneMuHaTa Ha pekonTHaTa napueska e 5
m® , 3 BapuaHTa: SBG (TeTpamuc), Roy u

Pandora, B 4 nNOBTOPEHUS;; HEMNOJIMBHU
ycnoBsus, TopeHe: cynepcdocar 200
kg ha ', exerogHo nponeT u eceH

amoHuesa cenutpa — no N a.B. 60 kg ha 7,

centba — pbyHa, centbeHa Hopma 50 kg ha
1 mexaypeave 12 cm, gbn6ounHa 1,5 cm,
BasIMpaHe, Npy HeNoJsIMBHU YC/I0BUS.

[bpXaBHOTO copTOM3NUTBaHe 3a
BCK e npoBefeHO B TpW MyHKTa, KakTo
cnejga:

T3C — c. CenaHoBUM — MOYBEH TUN
KapboHaTeH yepHo3em, HaamopcKa
BMCOYMHA — 168 m, npeaLllecTBeHUK — yrap,
rofieM1Ha Ha peko/iTHaTa napueska — 10 m*
, 2 BapuwaHTa, B 4 MOBTOPEHMUS, TOpPeHe
cynepcoccpar — 200 kg ha ™, amonuesa
cenntpa — 80 kg ha *, ceut6a — 24.03.2014
r., cbC ceanka «CakcoHusl», ceutTbeHa
Hopma 25 kg ha ~, mexagypegue 11,5 cm,
Abn6ounHa 1,5 cm, BanupaHe. OTuMTaHETO
Ha gobus cyxa maca npe3s 2015r. e npu 2
oTKoca v npe3 2016 r. cbLwo 2 oTKOCa, 06LL0
4 oTKOCa MpW HEMoJIMBHMW YC/I0BUA.

TC3 - rp. MNnoBguB NoYBeEH TUM asy-
BMaNHO /MBafeH, HagMOpCcKa BUCOYMHA —
166 m, npeAllecTBEHUK — MWeHuya, rose-
MWHa Ha peKonTHaTa napuenka — 10 m? 2
BapuaHTa, B 4 NOBTOPEHUS, TOpeHe cynep-
cocchat — 300 kg ha ™, kanmes cyndar 150
kg ha "1, amonneBa cenutpa — 80 kg ha ™,
centba — 04.04.2014 r., pbyHa, cemTbeHa
Hopma 25 kg ha *, mexaypeave 12 cm,
AbnbounHa 1,5 cm, BanupaHe. Jobvs cyxa
Maca e oT4yeTeH oT 4 oTkoca npe3 2015 r. n
4 — npe3 2016 r., obwo 8 oTKoca npwu
NOJINBHM YC/IOBUS.

1

chernozem, poor to medium for humus,
with slightly acid to neutral pH reaction.
These soil climatic conditions are provoke
background for selection and adaptation
of genetic resources to drought and cold.

Competitive Variety Trail (CVT) was
established on 3 April 2007 and
measurement of dry biomass productivity
started in 2007 year — 1 cut, 2008 — 3 cut
for the Bulgarian and 2 cuts Belgian
varieties, 2009 — 3 cut for the Bulgarian
and 2 cuts Belgian varieties, and in total
for the period - 7 cuts for forage for the
Bulgarian and 5 cuts Belgian varieties as
standard the average between two
Belgian varieties used. Plot size was 5
m? 3 variants (SBG (Tetramis), Roy,
Pandora), 4 replicates; fertilizing: P,Os5 -
200 kg ha *, K,O - 150 kg ha 1, N a.s. —
60 kg ha * sowing — manual, sowing rate
50 kg ha 7, inter row distance 12 cm,
depth 1,5 cm, without irrigation.

Official variety testing for VCU was
conducted in three locations as follows:

Location Selanovci — soil type
carbonate chernozem, above sea level
height — 168 m, precursor - set aside,
Plot size was — 10 m? 2 variants, 4
replicates; fertilizing: P,Os — 200 kg ha L
N — 80 kg ha ™, sowing — 24.03.2014,
sowing machine «Saxonia», sowing rate
25 kg ha ™, inter row distance 11,5cm,
depth 1,5 cm. Reporting of dry mass
production in 2015 is at 2 cuts and in
2016 also 2, a total of 4 cuts under non-
irrigating conditions.

Location Plovdiv — soil type alluvial
lawn, above sea level height — 166 m,
precursor — wheat, plot size — 10 m? 2
variants, 4 replicates, fertilizing: P,Os —
300 kg ha ™, K,0 150 kg ha 1, N — 80 kg
ha *, sowing — manual in 04.04.2014,
sowing rate 25 kg ', inter row distance 12
cm, depth 1,5 cm. Reporting of dry mass
production in 2015 is at 4 cuts and in
2016 also 4, a total of 8 cuts under
irrigating conditions.
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TC3 — c¢. YenunHum noyseH tvn asny-
BMaNHO NMBafeH, HagMopcKka BUCOYMHA —
515 m, npepwecTBeHK — hypaxeH rpax,
rofleMmHa Ha pekofiTHata napuenka — 10
m? 2 BapuaHTa, B 4 MOBTOPEHUS, TOpeHe
cynepcochat — 250 kg ha *, kanvmes
cyndar 130 kg ha "1, amoHueBa cenuTpa —
80 kg ha 1 ceutba — 04.04.2014 r., pbyHa,
centbeHa Hopma 25 kg ha *, mexaypeave
13,7 cm, gbnbounHa 1,5 cm, BanupaHe.
[obve cyxa maca e oTyeTeH OT 4 OTKOca
npes 2015 r. n 4 — npe3 2016 r., o6wo 8
OTKOCa Mpw MONIMBHN YCOBUS.

OtuntaHe 3a BCK (gobus Ha cyxo
BELLECTBO) B TpUTe NyHKTa € npe3 2015 un
2016 r., kaTO CTaHOAapPT € BK/IYEH COopT

NOK XapmoHua, a 3a PXC npes
2014-2016 .

PE3Y/ITATN N OBCbXAAHE

I.  OnucaHme Ha nacuuweH

panrpac copt TeTpammc

CopT TeTpamuc e TeTpan/iongeH u
e cb3fjajeH nNo MetoauTe: MosvnIonamn-
3auma Ha MecTHa cenekuuoHa nonyna-
uus,  TpukpateH  dpoyuntToMeTpuyeH
CKPWHUWHT 1 0TOOP Ha TeTpaniongun, nonu-
Kpoc Ha 52 TeTpannongHu enuTHU reHo-
TMNOBE MNacCULLEH pairpac C MeCTeH
npousxon wn penpoaykuma pgo C 4 —
NnoKoJsieHune.

PacteHnsarta Ha copT TeTpamuc ca
MHOTOroAMLLIHN XUTHU C Aobpe passuTa
bpafecta KopeHoBa CUCTEMA, UHTEH3UB-
HO GpaTeHe, C nsnpaseH xabutyc (6an 1).
Copt TeTpamuc obpasysa gobpe obnuc-
TEHW reHepaTuBHN N BereTaTuBHU U3LbH-
Kn. F'eHepatnBHUTE U3L4BHKM ca ¢ 2,9 mm
pebenunHa Ha ctbbnaTta, rnagku, cpaBHU-
TENIHO YCTOWYMBM Ha nofsraHe, ¢ 4-5
6posa nucta. O6/MCTEHOCTTA Ha pacTe-
HusATa e 35-43%.

PacTeHusiTa ca BMCOKM B Hayaso
Ha wu3knacsaBaHe 65 cm UM B MbJHO
uskacssaHe 88 cm. J/luctata ca NMHENHO
MIOCKW, WX JNIeKO OrbHaTtu, 3eneHw,
rnagkm u ¢ 6NACbK OT fofnHata cTpaHa.
E3nueTo e uunecro, cpegHO BMCOKO CbC
3a0CTPEH Kpal. YLWnykuTe ca KbCu U He
obrpbwar crvbnoto. AbmkuHata (15-17
cm) n wmprHaTa Ha nucta (3-4 mm) ca

Location Chepinci — soil type
alluvial lawn, above sea level height — 515
m, precursor — forage pea, plot size — 10
m®, 2 variants, 4 replicates, fertilizing:
P,Os — 250 kg ha ™, K,O0 130 kg ha "1, N —
80 kg ha 7, sowing — 04.04.2014.,
manual, sowing rate 25 kg ha ! inter row
distance 13,7 cm, depth 1,5 cm.
Reporting of dry mass production in 2015
is at 4 cuts and in 2016 also 4, a total of 8
cuts under irrigating conditions.

VCU (dry matter vyield) was
measured in the three locations during
years 2015 and 2016, and for DUS -
2014-2016, as a standard variety IFK
Harmoniya is included.

RESULTS AND DISCUSSION

I. Description of perennial
ryegrass variety Tetramis

Variety Tetramis is tetraploid and
had been developed by the methods:
poliploidization of local breeding
population, three-fold flow cytometric
screening and phenotypic selection of
tetraploids followed by polycross (multiple
hybridization) of 52 elite genotypes
perennial ryegrass and reproduction to C
4 generation.

Tetramis’'s plants are perennial,
with well developed tuft root system,
intensive tillering, erect habit (score 1).
Variety Tetramis formed many and very
leafy generative and vegetative stems.
Generative shoots are 2,9 mm width of
stems, smooth surface, comparatively
lodging resistant, with 4-5 number of
leaves.

The plant leafness is 35-43%.
Plants are tall in height at the beginning of
heading 65 cm and in full heading 88 cm.
Leaves are linear flat or slightly curve,
light green, smooth and have brightness
in lower surface. The tong s
membranous, medium in height with
sharp edge. Auricles are short and they
do not blank the stem. The length (15-17
cm) and width of the leaves (3-4 mm) are
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cpefHu go ronemu no pasmep. CouBe-
TUETO € KNac ¢ Ab/MKMHa 22-29 cm 1 6poii
Knacyeta B knac — 21-23. CemeHara ca
npoagbarosatu, snogkoobpasHu. Macarta
Ha 1000 cemeHa e 3,71-4,89 g.

PacTteHusata Ha copt TeTpamuc
oTpacTBaT MHOIO paHO Hanponet npwu
3atonngHe Ha noysarta o 3-4 °C u npo-
Ob/xaBaT Beretaumsta cuM [0 NbpBUTE
MpasoBe. Kvm 10 anpun ce pgoctura
nacuiiHa 3penocT (BMCOYMHA Ha TPeBO-
ctoa 25-30 cm). CopTbT ycTosiBa Ha
yecTun Kocutbm n nawa. Copt TeTpamuc e
MHOro paHeH — oeHopasa msknacsiBaHe
ce Habnwpgasa ot 26-30 anpun. OTnnya-
Ba Ce C no-ronsMa AbAroTpariHocT oT
WHTpO4yLMpaHMTe COpPTOBE, 3MMOYCTON-
Y/MBOCT U TOJIEPAHTHOCT KbM 3acyllaBaHe
W BUCOKM JIETHU TemnepaTtypu, TosiepaHT-
HOCT Ha /IMCTHM 6OMecTM — KOpOoHecTa
pbxaa (ban 7-9).

[JobnBbT Ha CeHO e cpefgHo
8000-10000 kg ha ! a Ha cemeHa 700-
900 kg ha ™.

BrvomacaTa e c Haii-Bucoka XpaHu-
TeNHa CTOWHOCT B CpaBHeHMe C ocTa-
HanuTe MHOTOTOOULIHU XWUTHWU TPeBU —
cbabpkaHue Ha CIl — 17%, cbabpxaHue
Ha BOAOpa3TBOpPMMKN 3axapn — 6-8 % wu
cmunaemoct 70 — 75 %.

CopTt TeTpamuc e nogxogsu, 3a
cb3flaBaHe Ha /MBaAM M nacuwa wu
o3efieHsiBaHe. Moxe fa ydyacTBa KaTo
KOMMOHEHT Ha CEeHOKOCHW 1 NacuLiHN
CMeckn c 6060BM BMAoOBE, B MNACULLHK
CMeCKM C AMnIonaHu copToBe paiirpac, a
3a [ekopaTMBHM LENNn B CMECcKM c
yepBeHa Bfacarka.

Il. Pesyntatn ot KCO TeTtpansioun-
OeH nacuuweH paiirpac, BK/A. SBG
(Tetpamuc), U®K - MNneseH, 2007-2009 r.

MpoyyBaHWTe BapuaHTM ca efuH
KaHanpatr copt SBG (Tetpamuc) un 2
6enrniicku copToBe Npu CpedeH cTaHaapT
or Tax (Roy wn Pandora). 3a Tpu
roguwHma  nepuog (2007-2009 r.) no
metogmka 3a BCK B Tabnuua 1 ca
npeactaBeHn JaHHWTEe 3a [06uB cyxa
6momaca 06ul0 1 cpegHo 3a nepuoga u
KaTo NPOLEHT CNpPsAIMO CPefeH cTaH4apT.

medium to long in size. Inflorescence is
spike with length 22-29 cm and number of
spikelets per spike are 21-23. Seeds are
elongate, boat-like. Thousand seed
weight (TSW) is 3,71-4,89 g.

Plants grow up very early in spring
when soil temperature is 3-4 °C and
continued vegetation till the first frosts.
Pasture stage (maturity) reached till 10
April (height of the stand 25-30 cm).

The variety persist mani cuttings and
grazing. Tetramis is very early heading is
between 26-30 April. This variety differs to
introduced foreign varieties with higher
persistency, winter hardiness and
tolerance to drought and high summer
temperatures, tolerance to leaf diseases —
crown rust (score 7-9).

Average dry matter vyield is
8000-10000 kg. ha ™, and seed vyield
700-900 kg. ha ™.

Biomass has the highest nutritive
value in comparison to the other perennial
grass species — crude protein content —
17 %, water soluble carbohydrates
content — 6-8 % and in vitro dry matter
digestibility 70-75 %.

The variety Tetramis is
multifunctional, suitable for pasture, hay-
pasture and amenity direction of use, in
pure stands or in mixtures with legumes,
and also with diploid perennial ryegrass
for forage, or with red fescue for
ornamental and sports fields, with high
percent of density.

II. Results from Competitive
Variety trial (CVT) with perennial
ryegrass, including SBG Tetramis

(Tetramis), IFC - Pleven, 2007-2009

The variants of the study are one
candidate variety SBG (Tetramis), and two
Belgian reference — standard varieties
average from them (Roy and Pandora). For
the three-year period (2007-2009) according
to the VCU methodology in Table 1 are
presented the data on the production of dry
biomass total and average for the period
and as a percentage relative to the average
standard.
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C Hai-B1cok 06wy, 4o6mB cyxa maca e
SBG - 19769,7 kg ha Ty CpeHO-roANLLIHO
6589,9 kg ha 1 lNpeBuLLEHMETO CnpsaAMO Mo-
CoYeHusa cpefeH ctaHgapTt e 45 % 3a SBG.

PasnpegeneHneto Ha AobuB cyxa
mMaca no roguHu, B Aan, % oT o6wus
[obuB 3a nepuoga Ha MpoyyBaHeTo,
npuet 3a 100% e kakTo cnefsa: B rogu-
HaTa Ha cb3faBaHe Ha TpeBocTOUTE
AenbT Ha gobusa e oT 17,5% 3a nacuuieH
paiirpac SBG, go 27,4% npu copT Roy.
Mpe3 BTOpaTta rognHa ce nocTura Makcu-
MaUsiHa MPOAYKTMBHOCT 3a BCUYKM BapuaH-
TW, Kato AenbT OT obwarta NpoayKTUB-
HocT Bapupa ot 61,3 % 3a SBG g0 69,5%
3a nacvweH pairpac copt Pandora.
Jo6uBBLT KaTo Asn ot obujata NPoayKTUB-
HOCT npe3 TpeTara rofvHa € Hai-BUCOK
npu SBG 21.2 %, a npu 6enrniicknTe Haii-
HUCBK 3a uenna nepuog 11,1% 3a
Pandora n 12, 2% 3a Roy. CoptoBeTte
uMaT pasnnyHa cTpaTerns 3a MHOroro-
OMWHOCT 1 ce pas3nuyasaT no 6pos Ha
OTKOCUTE U pasnpeneneHneTo Ha fobuvea.

The highest total yield is the SBG
(19769,7 kg ha " ') and the annual average
is 6589,9 kg ha ~'. The excess over the
specified average is 45% for the SBG.

The distribution of dry mass
production per year, per share, of the total
yield for the survey period, accepted as
100%, is as follows: in the year of
establishment of the swards, the share of
the yield is 17.5% for perennial ryegrass
SBG, up to 27,4% for Roy variety. In the
second year, maximum productivity is
achieved for all variants, with a share of
total productivity ranging from 61.3% for
SBG to 69.5% for Pandora perennial
ryegrass.

The yield as a share of total productivity in
the third year is highest for SBG 21,2%
and for Belgian the lowest for the whole
period 11.1% for Pandora and 12,2% for
Roy. Varieties have a different multi-year
strategy and differ in the number of cuts
and distribution of yields.

Ta6bnuua 1. Pesyntatm ot KCO nacuweH paiirpac, Bka. SBG (TeTpamuc),

N®PK - MNneseH, 2007-2009 r.

Table 1. Results from Competitive Varietal Trail, including SBG (Tetramis),

IFC - Pleven, 2007-2009

BapuaHT [o6uB cyxo Belyectso / Dry matter yield kg.ha *
Variant o6uwo CpepfHo roamwHo % against
2007 2008 2009 Total Annual average St (2+3)

1. SBG
(Tetramis) 3464.5 12121.6 4183.6 19769.7 6589.9 145
2. Roy 4142.0 9150.3 1849.9 151422 135719 50474  ,cp75 111 4
3. Pandora 2371.0 8477.0 1353.6 12201.6 4067.2 89
Average 3325.8 9916.3 2462.4 15704.5 5234.8
STDEV 893.6 1939.3 1511.2 3815.3 1271.8
P 0.1% 848.6 1841.7 1435.1 3623.2 1207.7
P 0.01% 1328.9 2884.0 2247.3 5673.9 1891.3

C Hai-B1COK Ao6vB Ha doypax ce oT/im4yaBa
SBG B pesyntaT Ha Haii-ronemusi 6poi
OTKOCU W Hall-paBHOMEPHO pasnpefeneHne
no Cce30HW npe3 roavHuTe. benruiickute
CcopTOBE MMaT Mo-Masika AbAroTpanHocT
npu HawwnTe YC/I0BUS, MO-HUCHK A0OMB Ha
doypax, thopmumpaT no-masbk 6poii 0TKOCH,
Tbii KaTo MPOAYKTMBHOCTTA Ha dhypax ce
B/IMSIE CU/IHO OT YC/0BMSITA Ha cpefata, a
Te ca CenekuMoHVpaHu Mnpu YCcroBus, xa-
pakTepu3upaliy ce ¢ pas/iMyHu CTONHOCTM

The highest yield of fodder is SBG as a
result of the largest number of cuts and the
most even distribution over seasons over
the years. Belgian varieties have less
longevity under our conditions, lower forage
yields, a smaller number of cuts, as feed
productivity is strongly influenced by
environmental conditions and they are
selected under conditions characterized by
different values of temperatures and
precipitations (Katova, 2017). The tendency
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Ha TemnepatypuTe u Banexute (Katova,
2017). MNoTBbp-X4aBa ce TEeHAEHUUATa, Ye
MeCcTHUTE d)OpMMK ca MO-BUCOKONPOAYKTUB-
HA W AbAroTpaHW OT WHTpoAyuuMpaHuTe
(Katova, 2005; Katova et al., 2016).

lll. Pesyntatm oT oduunasiHOTO
ObpXaBHO copTou3nuTBaHe 3a 6KosI0-
r’MYHM N cTtonaHckn kadectBa (BCK) 3a
[06uB cyxa maca kg.ha ™ (2015-2016)

Cnep, YCKOPEHO pa3MHOXeHue Ha
ceMeHata Ha ceflekuMoHepa 3a CcopT
TeTpamnc 1 NOMb/IBAHE HA TEXHUYECKUTEe
BBLMNPOCHMLIM € HanpaBeHa 3asBKa 3a cepTu-
uuympaHe un coptomsnutBaHe. 3a BCK
pesyntatute ca npegcraseHu B Tabnvua 2
no NyHKTOBE, FOAMHN 1 CPeaHOo 3a 3 NyHKTa
N ABe roavHu (B eKosiorMyHa Mpexa) u ca
cpaBHeHM cbC cTaHgapTa (MPK XapmoHms—
100%).

that local forms are higher productive and
more persistent in  comparison  with
introduced varieties was confirmed (Katova,
2005; Katova et al., 2016).

Ill. Results from Official national
variety testing for Value of Cultivation
and Use (VCU) for dry matter vyield
kg.ha ™ (2015-2016)

After accelerated multiplication of
original Breeder’'s seeds of the variety IFK
Harmoniya and fulfill technical questioners
the application for certification and variety
testing was done. Results from VCU test
are presented on Table 2 for locations,
years and average from three locations and
two years (in ecological net) and
comparison with standard (IFK Harmoniya).

Ta6bnvua 2. Pe3yntatv OT OQUUMA/IHOTO ObPXaBHO COPTOM3NUTBaHe 3a

ononormyHn m crtonaHckm kadectBa (BCK) 3a pgo6bumB cyxa maca kg ha

(2015-2016)

-1

Table 2. Results from the National Official varietal testing for VCU, dry matter

yield kg.ha -1 (2015-2016)

T3C YenuHum Mnosavs CenaHoBLm CpepgHo ot 3 nyHkKTa
Location Chepinci Plovdiv Selanovci Average from 3 locations

Fognun 2015 2016 2015 2016 2015 2016 2015 2016 CpefHo
Copt Years Average
Variety 2015-2016
1. NoK
XapmoHus 17095.0 124625 6082.5 4305.0 7977.3 17640.5 10384.9 11469,3 10927.1
IFK Harmoniya  100% 100% 100% 100% 100% 100% 100% 100% 100%
- St
2. TeTpamuc 20117.5 15947.5 61425.0 4590.0 10643.0 23157.8 12534.4 14565,0 13549.7
Tetramis 122% 128% 101% 106.6% 133% 131.3% 120.7% 127% 123.9%
GD 5% 320.6 363.9 287.1 96.4 154.9 864.1
GD 1% 460.7 522.9 417.5 138.4 222.6 1241.6
GD 0.1% 677.7 769.2 606.8 203.6 327.5 1826.5
TouHoCT Ha
onuta, % 0.54 0.84 1.44 0.67 0.53 1.38
Accuracy of
trail,%

B nyHkt CenaHoBuy Ha MOYBEH TwM
KapboHaTeH 4YepHO3eM ca MOMyYeHU HaW-
BMCOKM JO6BUBM Ha (oypax B CyXO BELLECTBO
ot copt Tetpamuc 3a 2015 r. npn 31,3 %
NnpeBuLLIEHNe CrnpaAMO CTaHjapta U 3a
2016- c¢ 33,0 %. B nyHkt YenuHum ca
nosly4eHn BUCOKU [06MBU OT HOBUSA COPT,
Kato no roguHW npesuULIEeHNEeTo CrnpAMo
cTaHpapTa e 22% npe3 2015 r u 28% npe3
2016 r. B Tpetus nyHKT n1oBAMB npesuLLe-
HMeTo Ha gobuea e ot 1 oo 7 %. CpegHata

The highest dry matter yield was
obtained in location Selanovci, soil type
carbonate chernozem where for 2015 year
DMY of Tetramis exceeded standard by
31,3 % and for 2016 by 33,0%. In
Chepintsi, high yields of the new variety
have been obtained, with years exceeding
the standard by 22% in 2015 and by 28% in
2016. In the third place Plovdiv exceeds the
yield from 1 to 7%. Average value of dry
matter yield of Tetramis for the period and
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CTOMHOCT no pJobuMB cyxa Maca 3a
TeTpamuc 3a nepuofja U MNyHKTOBETE €
13549.7 kg.ha " n npesuwasa ctaHgapta
(10927,1 kg.ha ™) ¢ 23,9%, koeTo onpe-
[ens copTbT KaTo BUCOKO NPOAYKTVMBEH 3a
TO3M reorpaddCkm paioH KaTO CpaBHUM
HOBOperucTpupaHus cpbOCcku CcopT nacu-
weH paiirpac K-11 cbC cpegHoroauv-LweH
no6us cyxo BellectBo 10760 kg.ha
(Sokolovic et al., 2010; 2011).

IV. Pesyntatm oT oduumnasiHOTO
ObpXaBHO COPTOU3NUTBAHE 3a pas3nnuu-
MOCT, XOMOTFeHHOCT 1 ctabunHocT (PXC)
3a nepuopga 2014-2016r.

Pesyntatute 3a PXC (Tabnuua 3)
ca ot 1 nyHkT — TC3 YenuHum B npogbn-
XeHve Ha 3 rofiMHuU 1 ca efHONOCOYHN,
CbOTBETHM Ha OMNUCaAHMETO Ha asTopa.
MnovgHOTO HMBO e onpefeneHo oT
aBTopa p1oyunTOMEeTpUYHO B VHCTUTYT
no reHeTuka un cenekuna - Menne,
Benrua npes 2000, 2002, 2005 n 2007 .
CopTbT € HOB OpUTMHAaNEH, XOMOreHeH 1
ctabuneH n ce pasnuyaBa OT COpTOBETE
eTanioHn. OCHOBHUTE nNpu3HaLM ca
oTyeTeHu B Tabnuua 3 ¢ usaea u 6an.

locations was 13549.7 kg.ha * and
exceeded standard (10927,1 kg.ha ™) by
23,9%, which determined the variety as
high productive for this geographical region,
without irrigation. For comparison the new
Serbian variety of perennial ryegrass K-11
has annual average dry matter yield 10760
kg.ha * ‘Sokolovic et al., 2010, 2011).

IV. Results from Official national
variety  testing for Distinctness,
Uniformity and Stability (DUS) for 2014-
2016 period

Results for DUS (Table 3.) were
obtained from one location — Chepinci in 3
years period and they were unidirectional,
corresponding the author's description.
Ploidy level was determined by the author
using flowcytometric method in Institute of
Genetics and Plant breeding, Melle,
Belgium in 2000, 2002, 2005 and 2007. The
variety Tetramis is new, original, uniform
and stable and differs from reference
varieties. Main characters are measured
and presented in Table 3 with expression
and score.

Ta6bnuua. 3. Pe3yntatm oOT OPUUNATHOTO [ObpPXaBHO COpPTOM3NUTBaHe 3a
pasIMuMMOCT, XOMOTeHHOCT 1 ctaéunHocT (PXC) 3a nepunoga 2014 — 2016 r.
Table 3.Results of national official varietal testing for distinctness, uniformity
and stability (DUS) for the period 2014 -2016

Ne Coprt / Variety Tetpamuc / Tetramis
Mpu3Hauy / Characteristics W3sBa / Expression Ban / score

1. NMnowgHocT / Ploidy TeTtpannoug, / Tetraploid 4

2. PacteHue: xabutyc npes eceHta / Plant: habitus in the autumn M3npaseH / Erect 1

3.  TeHAeHuMs KbM 06pa3yBaHe Ha CbLBETUE B rof. Ha 3acsiBaHe Jiuncea / Absent 1
Tendency to form inflorescence in sowing year

4. BpeMme Ha nosia Ha CbLiBETVE B roAnHara Ha 3acsiBaHe - -
Time of inflorescence appearance in the year of sowing

5. Jluct: ugsT / Leave: color 3eneH / Green 5

6. PacTteHue: xabutyc npes nponeta/ Plant: habitus in spring M3npaseHo / Erect 1

7. PacTeHue: ecTecTBeHa BMCOYMHA Npe3 nponeTta MHoro Bucoko / Very tall 9
Plant: natural height in spring

8. Bpewme Ha nosiea Ha CbLBETWE Npe3 BTOparta rogvHa MHoro paHo / Very early 1
Time of heading in the second year

9. PacTeHue: ecTecTBEHa BMCOYMHA NPW NOsIBa Ha CbLBeTMATa MHoro Bucoko / Very tall 9
Plant: natural height during inflorescences appearance

10. dnaroB nucT: gbknHa / Flag leave: length Obnbr/ Long 7

11. ®naros nuct: wupuHa / Flag leave: width LLvpok / Wide 7

12. C1b610: Ab/MKMHA Ha HaW-AbArOTO CTb6/0 (BKI. U CbuBETUETO,MHOro Abnaro / very long 9
KoraTo e HanbnHO pa3suto) / Stem: length of the longest stem
(including inflorescence when is fully expended)

13. CobupeTue: Ab/KUHA (KOraTo € Hamb/IHO Pa3BUTO) Ovnro / Long 7
Inflorescence: length (when is fully developed)

14. CwobupeTue: 6poli Ha knacyeTarta MHoro / Many 7

Inflorescence: number of spikelets
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n3BOAMN

Cb3galeH e HOB COpT naculleH
paiirpac TeTpamuc — TeTpaniougeH, MHOTO
paHeH, BWCOKOMPOAYKTUBEH, €KOS0rMYyHO
cTabunieH (3MMOYCTONYMB N TONIEPaHTEH Ha
3acyluaBaHe) 1 abnroTpaeH. MpunoxeHun ca
MeToAWTE: MHAyUMpaHa nNoavnaouanst Ha
MeCTHa CeneKuMOoHHa nonynaums, dnoyum-
TOMETPUYEH CKPUHWHT U heHOTUNEH 0TGop
Ha TeTpannougu, nocnefsaH OT MOMMKPOC
(MHOXecTBeHa  xubpugmsaumsi) Ha 52
€NUTHW TeHOTWNOBE NaculleH paWrpac u
penpoaykuus fo C , reHepauusi. CopTsT €
MHOrOoQyHKUMOHaNEH, nNoaxodsal, e 3a
NaculHO, CEHOKOCHO-MAacuLHO U Aekopa-
TUBHO HanpasfieHne Ha M3nofi3BaHe, camo-
CTOSITE/THO U B CMECKM C NloLepHa 1 6s1a
JeTenuHa 3a hypax, WIM € YepBeHa
Bacatka 3a [eKopaTtuBHW W CMNOPTHO-
TexHuuecku TpeBocTou. [MpeacTtaBeHu ca
pesyntatute OT  YCNEWHO  KOHKYPCHO
coptoBo nsnuteaHe (KCO) B NMneseH (2007-
2009r.) 06wwo 19769,7 kg ha ™ go6us cyxa
mMaca n cpegHoroamwHo 6589.9 kg ha ™, u
OdmumanHo AbpXKaBHO COPTOM3NUTBAHE 3a
61oNornyYHN 1 ctonaHckn kadectea (bCK) B
Tpu nyHkta (YenuHuwu, Mnosame u Cena-
HOBLM) CbC cpefHoroguieH paobusB cyxa
maca 13549.7 kg ha ™, u 3a pasnuummoct,
XOMOTreHHOCT 1 cTabunHocT (PXC) B 1 NyHKT
(YenuHum) Ha W3nbnHuTenHa AreHums 3a
copTomM3nMTBaHe, anpobauusi U CeMEKOH-
Tpon (MACAC) (2014-2016 r1.), Kakto wu
onucaHne TeTpamuc. CopTbT LWe 6bae
peructpupaH B OdpuupanHata copToBa
nncta (OC/) Ha Bbbarapus 3a 2018 r., B
OECD nwucta 3a 2018 r. n B O6wwms
EBponeiickn kaTasior Ha COpTOBE cefl-
ckocTonaHckn kyntypu 3a 2018 r., ovyaksa
ce ceptudumkat oT MNMaTeHTHO BegomcTBO Ha
Peny6nuka bbnrapusa ot 2017 r.

Ha To3u eTan cnep ceptudpmympaHe
“uMa HeobxoauMuTe KONMmMyecTBa OpurMHas-
HV CeMeHa Ha ceflekuMoHepa 3a 3apexjaHe
Ha cucTemara 3a CeMenpon3BoACTBO.

B N®K we ce npoussexgar BUCO-
Kute kKateropun cemeHa b u b, nma
ronNsiMo  noTpebuTencko TbpceHe —
npeacTon BHeApsABaHe U peanm3auus.

CONCLUSIONS

New Bulgarian tetraploid perennial
ryegrass variety Tetramis — very early,
highly productive, environmentally stable
(winter hardy and tolerant to drought) and
persistent was created. It is based on
methods, induced polyploidy of the local
breeding population, flow cytometric
screening and phenotypic selection of
tetraploids followed by polycross (multiple
hybridization) of 52 elite genotypes
perennial ryegrass and reproduction to C
4 generation. The variety is
multifunctional, suitable for pasture, hay-
pasture and decorative direction of use,
alone or in mixtures with alfalfa and white
clover to feed or red fescue for
ornamental and sport-technical swards.
The results of a successful competitive
variety trial (CVT) in Pleven (2007-2009) a
total of 19769,7 kg ha " kg ha ™ dry matter
yield and annual average 6589.9 kg ha *
and official state variety testing for
cultivation and use (VCU) in three points
(Chepinci, Plovdiv and Selanovtsi) with an
average yield of dry mass of 13549.7 kg
ha ™, and distinctness, uniformity and
stability (DUS) at 1 point (Chepinci)
Executive Agency for Variety and Seed
(IASAS) (2014 - 2016) and a description
of the variety Tetramis are presented.

The variety will be registered in the
Official Variety List (OVL) of Bulgaria for
2018, in the OECD list for 2018 and in the
common European catalog of varieties of
agricultural crops for 2018, is expected
certificate from the Patent Office of the
Republic of Bulgaria in 2017.

At this stage after Certification there
are necessary quantities of original
breeder's seed to set up seed production
system.

In Institute of Forage Crops the high
category PB and B seeds are producing.
There is high consumer's demands -
forthcoming implementation and realization.
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Chemical composition, digestibility and feeding value
of perennial ryegrass
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Institute of Forage Crops, 89 General Vladimir Vazov, Str., 5800 Pleven, Bulgaria

PE3IOME

OLEHEHO e Ka4eCcTBOTO Ha doypaxa
Mo XMMWYEH CbCTaB, CMUIAEMOCT U EHEp-
riiHa WU NpPOTEMHOBA XpaHuTesiHa CTOii-
HOCT Ha 21 obpasum oT konekuumn Krl m
KM2 nacuweH paiirpac (Lolium, perenne
L.), B TOBa 4MCN0O OBbArapckn u MHTPOAY-
LUMpaHn ekoTunoBe 1 COpToBE OT NPOseT-
€H, /IeTeH N eceHeH nogpactv B MOJICKU
onuT B MIHCTUTYT No dhypaxHuTe KynTypw,
MneseH. OnpegeneHn ca nokasaTenute
3a OCHOBEH XMMUYeckun cbcTaB (BeeHpe
aHan3), B/IaKHWHHW KOMMOHEHTU Ha Kne-
TbYHUTE CTEHW MO [ETEPreHTEeH aHasu3
(Van Soest), eH3umHa in vitro cmunae-
MOCT Ha CYXOTO M OpraHv4yHO BELLEeCTBO
(metogq Ha Aufrere), noTeHuwanHata
eHepruiHa 1 npoTerHoBa XpaHuTenHa
CTOMHOCT MO pasnuuHn cuctemu. [pes
NbpPBM NPONEeTEH NOAPacT C Hall-BUCOKO
CbAbpXaHne Ha npoTtenH 20,88%, Hali-
HUCKO Ha BNAKHUHHM KOMMOHEeHTN CB/.
17,92%, HOB 42,56%, KAB 28,37%, KA
1,83% wu Hali-BMCOKA CMUNAEMOCT Ha
cyxo BewectBo 78,00% e Bap.13, cnea-
BaH OT TeTpannougute Bap.10, 11, 12,
14, 17 ot KI1. CpepgHata oTHOCUTEHa
XpaHuTesiHa ctoiiHocT (RFV) e 108 oTH%.
Hali-Bucoka e npu Bap.13 — 146 OTH.%.

SUMMARY
Forage quality by chemical
composition, digestibility, energy and

protein feeding value of 21 accessions
perennial ryegrass (Lolium, perenne L.)
from collection nurseries KN1 and KN2 —
Bulgarian and introduced ecotypes and
varieties 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 20,88%, the lowest of fiber
components CF 17,92%, NDF 42,56%,
ADF 28,37%, ADL 1,83% and the highest
digestibility of dry matter 78,00% belongs
to Var.13, followed by tetraploids of
variants 10, 11, 12, 14, 17 in KN1.

The mean Relative Feeding Value (RFV)
is 108 rel.% and the highest is in Var.13 —
146 rel.%. Energy feeding value is also
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EHepruiiHaTa XpaHUTEHOCT € CbLLO Hail-
Bucoka 3a Bap.13. C makcumanHa npo-
TenHoBa XpaHutenHocTt ca Bap.13 — 160
g kg™ cyxo BellecTBo v Bap.14 — 166 g
kg™. Mpe3 BTOpy nogpacT C Hait-A06po
KayecTBO Ha (hypaxka — BUCOKO CbAbpXKa-
HMEe Ha NPOTEMH WU HUCKO Ha BJIAKHUHHW
KoMnoHeHTn e Bap.12, cnepggaH oT
Bap.13. CpegHarta OTHOCUTENHA XpaHu-
TenHa cToiHocT e 101 oTH.%, KaTo
BapuaHtute 10,11,12,13,14 ot KMl n
Bap.3 n 5 ot KIMN2 Hagsuwasar cpegHara.
C makcumaniHa RFV e Bap.13 —130 oTH.
%. EHepruiiHaTa HETO XpaHUTENHOCT €
Hai-Bucoka cbwo npu Bap.12 n Bap.13,
UFL-UFV cvoteeTHO 0,854-0,782 Bap.12
n 0,815-0,717 Bap.13. MakcumasHa npo-
TEMHOBA XPaHWUTENHOCT Ha dypaxa -
Bap.12 e PBD-PDIN-PDIE:174,137,110 g
kg™. MpoMeHuTe B X0Za Ha CMUNAEMOCT-
Ta Ha NacuwHUS paiirpac oT BMCOKA KbM
no-HUcKka ca B MocnefoBaresiHocT OT
NMbpBU KbM TpPeTM M BTOpPW MoApacTu.
CpepgHata RFV Ha o6pa3uyuTe OoT TpeTu
nogpacT e 111 0TH.%, a Hai-Bucokarta e
npy Bap.10 — 136 OTH.%, KOMNTO OAEMOH-
CTpupa 1 Hai-BMCOKa HETO eHepruinHa u
npoTenHoBa XpaHUTeIHa CTOMHOCT — 06l
cMunaem npotenH 162 g kg’ cyxo Be-
LLIeCTBO Npu cpefHa cToHocT 125 g kg'l.

Kntouosu AyMu: nacuiieH
panrpac (Lolium perenne L.), cenekuus,
CMW1aeMOCT, €HepruiiHa 1 npoTenHoBa
XpaHuTesiHa CTOMHOCT

yBO/[,

MacuwHmAT paitrpac e egvH oT
Hall-u3non3saHnMTe BWULOBE MHOrOroAMmLL-
HW XWUTHWN TPEBU 3a Cb3AasBaHe Ha siBaaun
M nacuiuia B yMeEpeHuTe pamnoHu 1 e 06ekT
Ha 3HaUYUTEsTHN CENIEKUMOHHN YCUnua u
pasnpocTpaHeHne B uenusa ceAT. Toli ce
oTrnexga ocobeHo B EBpona, KbAeTo
npeacrtasnasa o 50% oT TbpryBaHuTe
TpeBHU cemeHa (Humphreys et al., 2010).
MacuwHmAT pairpac € 06ANCTeH N CUMTHO
6paTsL, TpeBeH BWf, KOWTO AaBa BUCOKU
[obueu Ha pypaxHa 6uomaca c gobpa
XpaHuTesiHa CTOMHOCT 3a MpexvBHUTe
XVWBOTHW B MNPOABL/DKEHNE Ha HAKOJIKO

the highest in Var.13 as well the same
variant shows the highest energy feeding
value. The maximal protein feeding value
demonstrates Var.13 — 160 g kg* dry
matter and Var.14 — 166 g kg™. In the
second summer growth the better
forage quality — high protein content and
low fiber components content belong to
Var.12, followed by Var.13. The mean
RFV is 101 rel% as Variants
10,11,12,13,14 from KMN1 and Var.3 and 5
from K2 exceed the mean. The maximal
RFV belong to Var.13 — 130 rel.%. Energy
net feeding value is the highest for Var.12
and Var.13, UFL-UFV 0.854-0.782
respectively for Var.12 and 0.815-0.717
for Var. 13. The maximal protein feeding
value belongs to Var.12: PBD-PDIN-
PDIE: 174, 137, 110g kg'l respectively.
The changes in perennial ryegrass forage
digestibility from high to low are
consequently from first toward third and
second growths. The mean RFV of the
accessions from third autumn growth is
111 rel.% and the highest is for Var.10 —
136 rel.%, which demonstrates the
highest net energy and protein feedinq
value — Total Digestible Protein 162 g kg
dry matter at mean value 125 g kg™.

Key words: perennial ryegrass
(Lolium perenne L.), breeding,
digestibility, energy and protein feeding
value

INTRODUCTION

Perennial ryegrass is one of the
most used grass species for sowing
grasslands in temperate areas, and it has
received significant breeding efforts
throughout the world. It is especially used
in Europe where it represents as far as
50% of the marketed grass seed
(Humphreys et al., 2010).

It is a leafy and highly tillering grass that
can produce high herbage yields of good
feeding value for ruminant animals during
several years.
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roavHn. CopToBe, cbhbyeTaBalim nogobpe-
HO Ka4yeCTBO W OT/INYHW CTOMAHCKN LieHHU
npusHauu, ca HawmaT ¢okyc. Tbii KaTo
CeNEeKUMOHHNAT NpoLec Ha MHOrorogmi-
HA TpeBW € 3HAUUTESIHO NO-AbAbl OT
ApyruTe noscKM  Kyntypw, pabota 3a
noseye OT JeceTunetve O6WKHOBEHO
npeaxoxga Cb3gaBaHETO Ha HOB COPT
(Humphreys et al., 2010). Cenekunsita Ha
nacvweH paiirpac B bbnarapusi nma Hag
20 rogvwHa Tpaguuus, no-cneyvasHo B
WHCTUTYT no  doypakHute Kyntypu -
MneseH. Npe3 Te3un roguHn ca cb3gaeHn
3 HOBM COpPTOBE C MECTEH MPOU3Xo4 U
cTapTMpa TAxHaTa peaiv3aums  Ha
6barapckms nasap (Katova et al., 2016).
MoBeyeTo cenekuMoHHW nporpamm B Mu-
Ha/1I0TO He BK/IYBAT OMOXMMUYHU Xapak-
TEPUCTVKN, CBBP3@HU C XpaHuTenHara
CTOMHOCT, KaTo KpuTepuuM 3a nogoop.
Bbnpeku TOBa, HanpegbkbT B pasbdupa-
HETO Ha XpaHuTesnHaTa CTOMHOCT Ha doy-
paxHaTa 6Momaca nomora ga ce onpege-
NAT CbOTBETHUTE BUOXUMWUYHWU KpUTEPUHM,
KOUTO cera JfiecHo wmoratr pfa 6bpar
npepackasaHu ypes metogmrte Ha NIRS.

CnepoBartesiHoO MNpOyyYBaHETO Ha
Te3n OMOXMMUYHM CBOWCTBa CTaBa Bce
no-no3Harto npes nocnegHute 10 roguHw,
KakKTO 3a OLeHKa Ha XpaHuTenHarta CToii-
HOCT Ha copTa, Taka M 3a Cb3jaBaHe Ha
COpT C nogobpeHa xpaHuTenHaTa CTOM-
HocCT (Sampoux et al., 2010).

Llenta Ha mn3cnegBaHeTo € ga ce
OLEHM Ka4yecTBOTO Ha (oypaxa 4ypes Xu-
MUYEH CbCTaB, CMUMIAEMOCT, E€HepruiHa
CTOMHOCT W NPOTEMHOBA XpaHWTeNHa
CTOMHOCT OT 06pasun naculleH panrpac
(Lolium perenne L.) B KOMekuuun kato
N3XOMEH CeNekLMOoHeH maTtepuan ¢ ornes
Ha cenekuuaTa.

MATEPVAJT U METOOU

Mpe3 eceHta Ha 2015 r. B ONUTHOTO
none Ha N®K - NneBeH e 3a/10KeH KOJsiek-
UMOHEH MUTOMHMK ¢ 06wo 21 obpasum (13
coptoBe ¥ 2 KaHaugar copta u 6
€eKOTUMoBe; Mo npousxog — 6barapcku — 9,
6enrminckn — 9, pyMbHCKN — 2 N KUTANCKN —
1; no nnongHocTt — 10 — aunnongHu n 11 —

Varieties combining improved quality with
excellent agronomic performance are our
focus. Because the breeding process of
perennial ryegrass is significantly longer
than other arable plants, work of more
than a decade usually precedes cultivar
release (Humphreys et al. 2010).

Perennial ryegrass breeding in Bulgaria
has a strong 20 vyear-long tradition,
especially in the Institute of Forage Crops
in Pleven. During these 20 years, three
cultivars from local origin were created
and release has started on the Bulgarian
market (Katova et al., 2016).

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 perennial ryegrass (Lolium
perenne 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 21 samples (13
species and 2 candidates and 6 ecotypes
of origin — Bulgarian — 9, Belgian — 9,
Romanian — 2 and Chinese — 1; by ploidy
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TeTpannouaHu) nonynauun nacuieH paii-
rpac, C VHAMBUAYASIHO pasnosiokeHue Ha
pacTteHusTa, ypes3 pascaf, nNpu pascTosHue
50/50 cm, Bcekn obpaseL, e npeacTtaBeH OT
50 nHamBuAayanHu pacteHus. MNpe3 2016 r.
napasiesiHo c oueHkata Ha NPoAYKTUBHUA
noTeHuMas OT BCEKN noAapacT U HOMep ca
B3eTW Npobm 3a XxummnyeH aHanns. OCHOB-
HUAT XMMWYECKN CbCTaB N CMUNaemMocTTa
Ha CyxXOTO BELLECTBO ca onpeaesieHn BbLB
dypaxa, nosnyvyeH oT Tpu nogpacta —
NnposieTeH, NeTeH u eceHeH. Pactuten-
HUAT MaTepuas cbCTaBfsABa Haj3emHarta
4acT Ha Lenin pacteHus. MNogrotoskara my e
M3BbpLUEHA 4Ype3 BEHTUNATOPHO CyLleHe
npn 65°C [0 TPOLWNMBOCT MpU npegsapu-
TeNHo domkcupaHe 3a 20 min Ha 105°C, u
cMunaHe Ao ronemvHa Ha uvactmuute 1.0
mm nocnegosateniHo Ha JsiabopaTopHU
MenHuum QC 136 u QB 114, Labor Mim,
YHrapus, 1 3a4b/DKUTE/THO NpecsiBaHe.
OCHOBHUAT XUMWYECKM CBbCTaB Ha
hypaxa e onpegeneH no BeeHpe cucte-
mMara no rnokasartesimTe CypoB NPOTEWH U CY-
poBU BfiakHUHW. CTPYKTYPHUTE BIaKHUHHM
KOMMOHEHTW Ha K/IEeTbYHUTE CTEHU — Mo
cucTemaTuyHus JeTepreHTeH aHanu3
(Goering and Van Soest, 1970) (AOAC,
2010) (EN 1SO13906 2008) kaTO MpOLEHT
OT CyXOTO BellecTBo. OnpeeneHu ca cnea-
HUTE BNAKHWHHU  dpakumn: HeyTtpasHo-
JeTepreHTHn BnakHuHuM [/Neutral-detergent
fiber (HAB/NDF)/, KucenvHHo-geTepreHTH
BnakHuHKU /Acid-detergent fiber (KOB/ADF)/
n KucenvHHo-getepreHTeH nurHuH /Acid-
detergent lignin (KOJ1/ADL)/. Monno3ungute
Xemuuesnynosa v Lenynosa ca onpegeneHu
KaTto KOMMOHEHTU Ha K/IeTbYHUTE CTEHMW,
CbAbpXalln ce BbB BNakHMHHaTa hpakuus:
Xemuuenynosa = HAB - KAB; Uenynosa =
KOB - KOJ1. CTeneHTa Ha nurHudpmkaums e
npeacTaBeHa upes KoedULMeHT KaTo CboT-
HoweHne Ha KO/ n HAB (KOJ/HAOBx100)
(Akin and Chesson, 1990). EH3umHaTa
cMunaemocTt in vitro Ha  cyxoTo
(CmCB/IVDMD) 1 opraHnyHo (CmMOB/IVOMD)
BELLEeCTBO € onpejefieHa Kato MPOUeHT
ypes  ABYCTeMeHeH  NencuH-LenynaseH
eH3numeH metof Ha Aufrere (1982) (Todorov
et al., 2010). OueHkaTa Ha XpaHuTesiHaTa
CTOMHOCT Bb3 OCHOBA Ha CbAbPXaHWETO Ha
BMI@akHUHHUTE KOMMOHEHTW € Uu3BbpLIeHa

10 - Diploid and 11 - tetraploid)
grassland populations, with plants being
individually arranged, through seedings at
a distance of 50/50 cm. Each sample 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 (AOAC
2010) and the parameters are
established: Dry matter; Crude ash
(Mineral matter, MM); Crude protein (CP)
by Kjeldhal method; Crude fiber (CF) - by
Heneberg&Stoman method. Detergent
analysis of Goering&Van Soest (1970)
(EN 1SO13906 2008) was performed as a
standard systematic chemical analysis of
plant cell walls fiber components. The
following fiber fractions: Neutral-detergent
fiber (NDF); Acid-detergent fiber (ADF),
Acid-detergent lignin (ADL) are
determined. 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&Chesson 1989).
Enzyme in vitro digestibility of dry
(IVDMD) and organic (IVOMD) matter is
determined by two stage pepsin-cellulase
enzyme method of Aufrere (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
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kato OTHOCUTEeNHa XpaHuTenHa CTOWHOCT
RFV; noteHunanHo noemaHe Ha CMUIaeMO
cyxo BeuwectBo (Linn&Martin, 1991).
CmunaemoTo cyxo Bewectso (DDM%=88,9-
(0,779xADF%); MoemaHe Ha cyxo Bellec-
780 (DMI /% body weight/=120/NDF%) 1
OTHocuTeNHa XflaHuTesnHa CTOWHOCT
(RFV=DDMxDMI/1,29) ca onpegeneHu.

OueHkaTa Ha XxpaHuTenHaTa CTOol-

HOCT € u3BbpleHa kaTo: 1. EHepruiiHaTa
XpaHuTenHa CTONHOCT € u34nuc/ieHa no
®peHckata cuctema UFL-UFV  (INRA,
1988), npeunsuncneHa B bbvarapckara (KEM-
KEP/FUM-FUG), KpbMHM egvHMum 3a
MNAKO-KPBbMHM  eduHUUM 38 pacTex no
KoednuneHTn, nocodeHn ot Todorov (1997).
N3uncneHn ca cnepHute napametpu: O6-
wa eHeprusa (OE); MetabonutHa eHeprusi
(ME) Bb3 OCHOBa Ha YypaBHEHWUs crnopes
eKcrnepyMeHTasIHUTe CTOMHOCTM Ha CypoBUSA
npoTeunH, cyposuTe BnakHnHKM (AOAC 2010)
U CMUIAeMOCTTa Ha OpraHM4yHoOTO BeLllec-
TBO. KoeMUMEeHTbT Ha CMW1IaeMOCT Ha op-
raHmyHoto BellectBo dMOy, i, € onpege-
neH no Andrieu n Demarquilly (1989) upe3s
3aBMCUMMOCT, nonsBawa in vitro cmuniae-
MOCTTa Ha OpraHM4yHOTO BELLECTBO, onpege-
NleHa ekcrnepuMeHTasiHO. HeTo eHepruiiHa-
Ta XpaHUTesSIHOCT e onpejesnieHa no dpeH-
ckata (UFL-UFV), Bbvnarapckata (KEM-KEP)
n XonaHgacka (VEM-VEVI) cuctemm.
2. MoTeHuManHaTa npoTenHoBaTa
XpaHuTesnHa cToliHocT (PDIN=PDIA+PDIMN
n PDIE=PDIA+PDIME) e oueHeHa no ®peH-
ckata cuctema (INRA 1988) upes nokasare-
nuite: obw, cmunaem npotenH TDP/PBD —
Total Digestible Protein/Protein  Brute
Digestible, PDIN, cmunaem npoTtevH B
TbHKMTE 4yepBa B 3aBMCUMOCT OT asoTa W
PDIE — cMvnaemM NpoTeuH B TbHKUTE Yyepsa
B 3aBMCMMOCT OT eHepruaTa.

B cpaBHuTeneH aHanmni  npu
nogpacTute ca OUeHeHW WHAMBUAYyaHu-
T€ U cpefHN CTOMHOCTM W CTeneHTa Ha
BapupaHe Ha MnokasatennTte 3a CbCTas,
CMWIaeMOCT U XpaHuTesiHa CTOMHOCT Ha
doypaka OT nacuLieH pairpac.

PE3Y/ITATN N OBCbXAAHE
Mpoy4yeHo e KayeCTBOTO Ha qypax

OT 21 KOMeKUMOoHHW obpasun nacuieH
padirpac Ha KMl B nbpBu nogpact

(Linn&Martin, 1991). The Digestible Dry
Matter (DDM%=88,9-(0,779xADF%); Dry
Matter Intake (DMI 1% 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
/IGE/, 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;, i, (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.

RESULTS AND DISCUSSION
The forage quality of 21 collection
samples of pasture ryegrass of collection
nursery CN1 in the first growth is studied
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(Tabnmuya 1). CpepgHata CTOMHOCT Ha
cypoBusa npotenH e 15,75%, a makcu-
MasiHaTa 20,88% (Bap. 3) OT CyxOTO Be-
wecTBo. bpoAT Ha 06pasuuTe CbC CbALP-
XaHve Ha CcypoB MNpOTeVH Haj cpefHaTa
cToliHocT e 10. Mo cbabpXaHue Ha Ccypo-
BW BNIAKHUHW C Ha-HUCKO CbAbpPXaHNe ca
obpasuute ot Bap 12 17,32% n
Bap.13- 17,92%. C Hail-HNCKN CTOMNHOCTM
Ha TOTa/IHU BNAKHWUHHW KOMMoHeHT H/AB
e cbwo Bap. 13 - 42,56% npn cpepHa
cToiHOCT Ha HAB 3a Bcuukn obpasun ot
KMl 54,69%. KOJ1 e c Hail-HMCKa CTOM-
HOCT cbLo npu Bap. 13 — 1,83%, cneaBaHa
ot Bapuantute 10, 11, 12, 13, 14 1 17.

(Table 1). The mean value of crude
protein in dry matter is 15,75% and the
maximal is 20,88% (Var.13). The number
of samples with a crude protein content
above the mean value is 10.

The crude fiber content is lowest in
Var.12— 17,32% and Var.13 — 17,92%.
With the lowest valuesof total fiber
components, NDF is also Var.13
42,56% at the mean value of NDF for all
samples of CN1 54,69%. ADL is also the
lowest for Var.13 — 1,83%, followed by
Variants 10, 11, 12, 14 and 17.

Ta6bnuuya 1. OCHOBEH CbCTaB, BMIAKHMHHW KOMMOHEHTU U CMWIAaeEMOCT Ha
nacuLLleH parrpac B KONEKLMOHHN NTUTOMHMLUK, MbPBW MOAPACT

Table 1. Principal composition, fiber components content and digestibility of
perennial ryegrass in collection nurseries, first growth

Bapvaut CB Tllenen CIl CcBn HAB KAB KAJ1 Xemu- LUenynosa CteneH CmCB CmOB
uenynosa JNuriundo.

Variant DM  Ash CP CF_ NDF ADF ADL HEMI CELLU LIGNIF IVDMD IVOMD
1KM1/ 91,27 8,49 13,65 2522 59,46 34,46 3,47 25,00 31,00 5,8 64,48 67,32
2CN1 92,42 855 12,96 22,94 58,38 33,24 3,23 25,14 30,01 55 65,04 67,55
3 91,54 10,67 13,88 25,84 59,42 38,69 4,61 20,73 34,08 7.8 55,55 58,97
4 91,97 9,09 11,22 27,61 56,80 40,44 572 16,36 34,72 10,1 59,07 62,16
5 92,25 11,82 14,68 22,66 52,88 33,89 3,42 18,99 30,47 6,5 64,00 67,08
6 91,84 11,28 15,16 23,00 56,85 34,08 3,44 22,77 30,64 6,1 65,19 37,17
7 90,56 15,90 18,76 21,04 54,93 29,18 2,54 25,75 26,64 4,6 69,27 75,54
8 91,77 10,38 14,41 23,05 60,58 34,26 3,56 26,32 30,70 59 61,82 64,08
9 92,14 11,87 16,85 21,13 58,26 34,56 3,38 23,70 31,18 5,8 66,26 68,49
10 90,66 14,63 18,18 19,68 4558 29,14 2,28 16,44 26,86 5,0 71,21 76,15
11 92,66 12,56 17,88 19,84 46,32 29,32 2,28 17,02 27,04 4,9 71,17 75,11
12 90,63 14,61 20,20 17,32 46,39 28,78 2,15 17,61 26,63 4,6 77,93 79,68
13 90,92 14,87 20,88 17,97 42,56 28,37 1,83 14,19 26,54 4,3 78,00 81,94
14 92,02 12,60 19,51 20,81 53,26 31,11 2,45 22,15 28,66 4,6 71,29 72,53
15 91,94 10,28 15,36 21,21 56,79 29,86 4,16 26,93 25,70 7,3 69,07 71,34
16 91,07 11,80 19,41 20,80 49,30 29,28 2,50 20,02 26,78 51 75,07 66,09
17 93,02 954 946 3056 5842 42,62 6,29 15,89 36,33 10,8 53,92 55,70
3 Kn2/ 91,92 10,65 14,61 27,06 58,49 37,09 3,97 21,40 33,12 6,8 61,55 64,52
4 CN2 92,59 9,04 12,47 27,21 61,93 37,47 4,24 24,46 33,23 6,8 60,01 62,88
5 91,40 10,68 13,70 25,92 55,83 36,39 3,90 19,44 32,49 7,0 61,89 64,04
6-1 91,43 10,75 17,38 23,85 53,50 34,47 3,27 19,03 31,20 6,1 65,56 67,46
6-2 92,21 11,78 16,06 25,29 57,36 37,80 3,40 19,56 34,40 59 62,96 65,00

Min 90,56 8,49 9,46 17,32 42,56 28,37 1,83 14,19 25,70 4,3 53,92 55,70

Max 93,02 15,90 20,88 30,56 61,73 42,62 6,29 26,93 36,33 10,8 78,00 81,94

Mean 91,74 11,45 15,75 23,18 54,69 33,84 3,46 20,63 30,38 6,2 65,92 67,76

SD 068 209 302 337 541 412 111 3,70 3,16 1,68 6,48 6,91

Ccv 0,7 182 19,2 145 99 122 322 179 10,4 27,2 9,8 10,2

Te3u obpasum ca Tetpannongn. CpegHa-
Ta CMWIAeMOCT Ha CyXOTO BELLEeCTBO Ha
ypaxa Ha obpasuymuTe oT KMN1 e BUCOKa—
65,92%. [eBeT oT obpasuuTe npesuLla-
BaT cpegHaTa CTOWHOCT Ha CMUIaeMoCT-

These accessions are tetraploids. The
mean digestibility of the forage dry matter
of CN1 accessions is high — 65,92%.
Nine of the accesions exceeded the
mean digestibility, the highest being the
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Ta, KaTo Haii-BMCOKa € TA Ha obpasel,
nacuuieH pairpac Bap. 13 — 78,00% u
Bap. 12 — 77,93%. CmunaemocTtta Ha
OpraHMYyHOTO BELLECTBO Ha (ypaxa oT
nacvileH pairpac CbOTBETCTBA Ha Tasu
Ha CyxoTo BewecTBO. BapuaHT 13 Ha
KM1 B nmbpBM nogpacte C Hai-BUCOKO
KauecTBOo Ha (pypaxa. lNoTeHunanHuTe
€HepruiiHa 1 npoTeMHOBa XpaHuTenHa
CTOMHOCT Ha o6pas3yute nacu-weH
paiirpac ot KI1, nbpBM nogpacT e
npegcraBeHa Ha Tabnuua 2. CpepgHata
CTOMHOCT Ha OTHOCUTE/IHaTa XpaHuTenHa
ctoliHocT (RFV) e 108 oTH%. Hait-Bucoka
e npu Bap.13 — 146 oTH. %. EHepruiiHaTa
XPaHUTEsSIHOCT € CbLo Hai-BUcCoka 3a
Bap. 13. C wmakcMmasiHa npoTeuHoBa
Xpa-HUTENHOCT ca Bap.13 — 160 g kg™
Cyxo BeLllecTBo 1 Bap. 14 — 166 g kg'l.

specimen of a perennial ryegrass Var.13—
78,00% and Var.12 — 77,93%.

Digestibility of organic matter of perennial
ryegrass corresponds to that of the dry
matter. Var.13 of CNL1 in the first growth
has the highest forage quality.

The potential energy and the
potential protein feeding value of the
perennial ryegrass accessions from CN1,
the first growth is presented in Table 2.
The mean value of the relative feeding
value (RFV) is 108 rel.%. The highest is
of Var.13 - 146 rel.%. Energy feeding
value is also the highest for Var.13.
Maximum of protein feeding value has
var.13 - 160 g kg* of dry matter and
Var.14 - 166 g kg™.

Tabnuua 2 EHepruiiHa u NpOTEMHOBa XpaHUTeSIHa CTOMHOCT Ha MaculleH
panrpac, oTrfiexaaH B KONeKUNOHHN NMTOMHUUM, MbPBU MOAPACT
Table 2. Energy and protein feeding value of perennial ryegrass in collection

nurseries, first growth

BapuaHt CCB lNoemane OTH. OE ME UFL UFV KEM KEP VEM VEVI PBD PDIN PDIE
Ha CB Xp.cT.
DDM DM RFV GE ME UFL UFV FUM FUG VEM VEVI PBD PDIN PDIE
1KMN1 62,06 2,02 97 11,42 6,05 0,768 0,671 0,637 0,548 893 1873 94 85 87
2CN1 63,01 2,06 100 11,39 6,03 0,772 0,676 0,640 0,553 892 1871 88 81 86
3 58,76 2,02 92 11,45 559 0,664 0,553 0,551 0,452 814 1750 97 87 82
57,40 2,11 94 11,32 5,72 0,706 0,602 0,586 0,492 836 1784 71 70 79
5 62,50 2,27 110 11,49 5,89 0,736 0,632 0,610 0,517 871 1838 106 92 89
6 62,35 2,11 102 11,51 5,94 0,742 0,639 0,615 0,522 878 1850 110 95 90
7 66,17 2,18 112 11,73 6,13 0,777 0,676 0,644 0,552 921 1915 146 118 103
8 62,11 1,98 96 11,47 5,83 0,720 0,615 0,597 0,502 858 1819 102 90 86
9 61,98 2,06 99 11,60 6,01 0,752 0,649 0,623 0,530 893 1872 126 106 94
10 66,20 2,63 135 11,72 6,23 0,800 0,701 0,663 0,573 938 1942 147 118 103
11 66,06 2,59 132 11,65 6,28 0,812 0,717 0,673 0,586 943 1950 137 112 101
12 66,48 2,59 133 11,78 6,42 0,838 0,745 0,695 0,609 972 1996 136 127 108
13 66,80 2,82 146 11,82 6,52 0,857 0,766 0,710 0,626 990 2023 160 131 111
14 64,67 2,25 113 11,73 6,22 0,786 0,685 0,651 0,560 931 1931 166 122 102
15 6564 211 108 11,51 6,17 0,796 0,702 0,660 0,573 920 1915 111 96 93
16 66,09 243 125 11,72 6,37 0,820 0,725 0,680 0,592 956 1971 152 122 104
17 5570 2,05 89 11,24 5,29 0,619 0,506 0,513 0,413 761 1668 151 59 70
3KMN2 60,01 2,05 95 11,48 5,84 0,717 0,611 0,594 0,500 859 1820 104 92 87
4CN2 59,71 1,94 90 11,37 5,79 0,715 0,611 0,593 0,499 848 1803 83 78 82
5 60,55 2,15 101 11,44 5,79 0,713 0,608 0,591 0,496 851 1807 96 86 85
6-1 62,05 2,24 108 11,61 6,05 0,750 0,647 0,622 0,529 895 1877 131 109 97
6-2 59,45 2,09 96 11,56 5,85 0,713 0,606 0,591 0,495 862 1824 119 101 90
Min 55,70 1,94 89 11,24 529 0,619 0,506 0,513 0,413 761 1668 71 59 70
Max 66,80 2,82 146 11,82 6,52 0,857 0,766 0,710 0,626 990 2023 166 131 111
Mean 62,53 2,22 108 11,54 6,00 0,753 0,652 0,624 0,533 890 1868 120 99 92
SD 3,21 0,24 16 0,16 0,29 0,057 0,062 0,047 0,051 54 84 27 19 10
Cv 51 109 152 14 48 75 96 75 96 61 45 225 195 111
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Bbe BTOpM nogpacTt obpasuute
nacuwuH pairpac Ha KMl umaT cpegHo
CbAbpXaHue Ha cypos npotenH 15,88%
(Tabnuua 3). OTHOBO 06pasunte OT
BapuaHTtute 12 — 21,86% 1 13 — 20,99%
ca C Hali-BUCOKO MPOTEMHOBO CbAbpxa-
H/Ye W KOpecnoHAMpallo Ha Hero Hain-
HUCKO CbAbpXaHue Ha BJIaKHWHHU KOM-
NoHeHTU. Bap.12 cbabpxa 45,26% HAB,
a Bap. 13 — 49,22%. C Hail-gobpo kavec-
TBO Ha (hypaxa — BUCOKO CbAbpXaHue
Ha NPOTEUMH U HWUCKO Ha BAKHUHWU €
Bap.12, cnegsaH ot Bap.13.

In a second growth, perennial
ryegrass accessions of CN1 have a mean
protein content of 15,88% (Table 3). Also
here Var.12 - 21,86% and Var.13 —
20,99% have the highest protein content
and the lowest content of corresponding
fiber components. Var.12 contains
45,26% of NDF, and Var.13 — 49,22%.

The best forage quality - high protein and
low in fiber belong to Var.12, followed by
Var.13.

Tabnuua 3. OCHOBEH CbCTaB, BJ/IAKHUHHW KOMIMOHEHTW W CMWIAEMOCT Ha
naculieH paiirpac B KOSIEKLUMOHHM NuToMHUUKM, BTOPW MOAPACT

Table 3. Principal composition, fiber components content and digestibility of
perennial ryegrass in collection nurseries, second growth

BapnaHt CB [enen CIl CBn HAB KAB KON Xewmu- LUenynosa Ctenen CmMCB CmOB
uenynosa JNurHnd.
Variant DM  Ash CP CF _ NDF ADF ADL HEMI CELLU LIGNIF IVDMD IVOMD
1 KM1 92,63 9,15 13,24 28,19 63,93 39,79 502 24,14 34,77 9,4 50,6 52,61
2 CN1 92,61 10,36 14,70 26,53 61,33 36,60 4,84 24,73 31,76 7,9 54,71 55,85
3 92,74 10,75 15,18 27,18 58,66 36,35 512 22,31 31,23 8,7 54,65 56,80
4 93,0 10,21 14,41 28,46 60,75 37,18 5,19 23,57 31,99 8,5 51,28 52,46
5 93,40 9,59 14,61 28,13 60,88 37,74 5,28 23,14 32,46 8,7 52,40 54,42
6 92,67 9,41 14,66 27,51 62,48 36,69 4,77 25,79 31,92 7,6 56,07 57,96
7 91,74 10,53 15,45 26,17 59,80 35,02 5,30 24,78 29,72 8,8 59,43 61,69
8 92,76 8,94 13,34 26,78 62,69 39,07 561 23,62 33,46 8,9 53,24 54,76
9 92,82 10,51 15,66 27,05 59,03 35,68 4,83 23,35 30,85 8,2 56,86 58,41
10 93,26 11,58 17,02 23,63 53,83 33,42 4,91 20,41 28,51 9,1 60,15 62,26
16 93,89 9,8 15,64 25,18 61,67 35,75 4,42 2592 31,33 7,2 52,57 55,64
17 94,20 9,62 12,65 28,47 60,38 39,27 574 21,11 33,53 9,5 49,74 51,28
11 KN1 94,04 10,05 17,09 25,33 53,09 30,19 3,71 22,90 26,48 7,0 65,61 65,80
12 CN2 94,61 11,49 21,86 18,66 4526 33,49 3,27 11,77 30,22 7,2 76,64 77,64
13 94,61 11,30 20,99 20,85 49,22 26,02 3,36 23,20 22,66 6,8 73,54 73,90
14 94,20 11,30 19,82 2141 50,32 27,31 3,85 23,01 23,46 7,6 67,80 68,44
3 KM2 93,76 10,0 14,87 25,63 57,60 32,22 3,70 25,38 28,52 6,4 63,00 64,08
4 CN2 93,18 9,30 12,43 24,99 61,78 33,44 3,71 28,34 29,73 6,0 58,76 60,70
5 94,00 10,86 16,57 22,50 53,71 26,91 3,32 26,80 23,52 6,2 67,75 69,03
6 91,94 10,66 17,53 22,76 64,40 30,08 3,21 34,32 26,87 4,3 69,74 71,37
Min 91,74 8,94 12,43 18,66 45,26 26,02 3,21 11,77 22,66 4,3 49,74 51,28
Max 94,61 11,58 21,86 28,47 64,40 39,79 5,74 34,32 34,77 9,5 76,64 77,64
Mean 93,30 10,24 15,88 25,27 58,04 34,41 450 24,43 29,65 7,7 59,73 61,26
SD 0,83 083 259 280 534 4,17 085 4,59 3,48 1,33 8,04 7,63
Ccv 0,9 g1 163 111 92 122 190 188 11,8 17,3 13,4 12,4

Mpwn KM2, nbpsn nogpact, Bap. 6 e
C Hall-HMCKa CTeneH Ha JIMrHUgnKauus —
koedp. 4,3 npu cpegHa CTonHoCT 7,7. BbB
BTOpPY NoApacT cTeneHTa Ha NurHuguka-
uus Ha obpasuute nacuuieH paiirpac e
no-Bucoka B CpaBHeHME C Tasn npu
MbpPBU, NPU eaHAaKBO MPOTEUHOBO CbAbP-
XaHue (Tabnuuya 3). CmunaemocTTa Ha

At CN2, in the first growth, Var.6
has the lowest degree of lignification -
coefficient 4,3 at a mean value of 7,7. In
a second growth, the degree of
lignification of the accessions of perennial
ryegrass is higher than the first, with the
same protein content (Table 3). The
digestibility of tetraploid perennial
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o6pasuyute TeTpanIongeH naculleH pai-
rpac e Haii-Bumcoka: Bap.12 — 76,64% un
Bap.13 — 73,54%, npu cpegHa CTOMHOCT
59,73%. Ocem OT BapnaHTUTE, BCUYKM Te
ca TeTpaniovgHun ¢opMn Ha nacuLlieH
paiirpac u HazsuwasaT No CMUIAEMOCT
Ha oypaka cpefHarta CTOMHOCT.

CpepHata CTOAHOCT Ha OTHOCK-
TeNHaTta XpaHuTesiHa CcToiiHocT e 101
0TH.%, kato BapuaHTtute 10,11, 12, 13 n
14 ot KMN1 wn Bap. 3 u 5 ot K2
Hanguwasat cpepgHata (Tabnuua 4). C
MakcumanHa RFV e Bap.13 — 130 oTH.%.
EHepruiiHaTa HETO XpaHUTE/IHA CTOMHOCT
€ Hali-Bncoka cblo npu Bap. 12 n Bap.
13, UFL-UFV cvotBeTtHO 0,854-0,782
Bap. 12 n 0,815-0,717 Bap.13. Makcu-
MasiHa npOTEMHOBA XPaHUTENHOCT Ha
ypaxa uma Bap.12, PBD-PDIN-PDIE:
174, 137,110 g kg™

ryegrass accessions is the highest:
Var.12 — 76,64% and Var.13 — 73,54%, at
an average of 59,73%. Accession
digestibility exceeds the mean value in
eight of the variants, all of which are
tetraploid forms of perennial ryegrass.

The mean relative feeding value
which is 101 rel.%, is exceeded in
variants 10, 11, 12, 13 and 14 of CN1
and Var.3 and 5 of CN2 (Table 4).
Maximal RFV has Var.13 — 130 rel.%.
The net energy feeding value is also the
highest in Var.12 and Var.13, UFL-UFV,
respectively, of 0,854-0,782 Var.12 and
0,815-0,717 Var.13. Maximal protein
feeding value of the forage has Var.12,
PBD-PDIN-PDIE: 174, 137, 110 g kg™.

Tabnuua 4. EHepruiiHa M npoTenmHoOBa XpaHUTEesIHa CTOMHOCT Ha NaculleH
panrpac, oTrfiexaaH B KONeKUMoHHU NnuToMHmum, BTOPU MOAPACT
Table 4. Energy and protein feeding value of perennial ryegrass in collection

nurseries, second growth

BapuaHt CCB lNoemaHe OtTH. OE ME UFL UFV KEM KEP VEM VEVI PBD PDIN PDIE
Ha CB Xp.cT.

Variant DDM  DMI RFV GE ME UFL UFV FUM FUG VEM VEVI PBD PDIN PDIE
1KM1 5790 1,88 84 11,41 5,37 0,614 0,498 0,509 0,406 774 1687 091 83 76
2CN1 60,39 1,96 92 11,48 550 0,637 0,522 0,528 0,426 797 1724 105 92 81
3 60,58 2,05 96 11,51 5,53 0,642 0,527 0,532 0,431 803 1734 110 95 83
59,94 1,98 92 11,46 5,35 0,604 0,486 0,501 0,397 771 1683 102 90 79

5 59,50 1,97 91 11,47 5,47 0,628 0,512 0,521 0,419 791 1714 104 92 80
6 60,32 1,92 90 11,47 5,63 0,664 0,552 0,551 0,451 819 1758 104 92 83
7 61,62 2,01 96 11,52 5,76 0,692 0,583 0,574 0,476 843 1795 112 97 87
8 58,46 1,91 87 11,41 5,48 0,638 0,524 0,529 0,428 792 1716 92 84 78
9 61,11 2,03 96 11,53 5,63 0,660 0,547 0,547 0,447 820 1759 114 98 85
10 62,87 2,23 109 11,60 5,78 0,692 0,581 0,573 0,474 848 1803 128 107 90
16 61,05 1,95 92 11,52 5,558 0,647 0,532 0,536 0,435 809 1742 114 98 83
17 58,31 1,99 90 11,38 5,27 0,597 0,479 0,495 0,392 758 1662 85 79 74
11KN1 65,38 2,26 115 11,59 6,00 0,739 0,634 0,613 0,518 886 1863 128 107 93
12CN1 62,61 2,65 129 11,83 6,58 0,854 0,762 0,708 0,623 892 2028 174 137 110
13 68,63 2,44 130 11,78 6,40 0,815 0,717 0,675 0,586 960 1977 166 132 106
14 67,63 2,38 125 11,73 6,14 0,759 0,654 0,629 0,535 912 1902 155 124 100
3 KMN2 63,80 2,08 103 11,49 5,87 0,721 0,616 0,598 0,503 962 1825 107 93 87
4CN2 62,85 1,94 95 11,37 5,68 0,694 0,587 0,575 0,480 930 1775 86 78 80
5 67,94 2,23 118 11,57 6,08 0,766 0,666 0,635 0,544 903 1888 123 104 94
6 65,47 161 82 11,62 6,20 0,792 0,694 0,656 0,567 927 1926 132 110 98
Min 57,90 1,61 82 11,37 5,27 0,597 0,479 0,495 0,392 758 1662 85 79 74
Max 68,63 2,65 130 11,83 6,58 0,854 0,762 0,708 0,623 962 2028 174 137 110
Mean 62,32 2,07 101 11,54 5,74 0,695 0,580 0,577 0,473 845 1798 116 100 87
SD 3,24 0,23 15 0,13 0,47 0,070 0,081 0,061 0,067 66 102 25 16 10
CcvV 52 11,2 149 1,1 8,2 10,1 14,0 105 142 7.8 57 21,6 16,3 11,5
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Ha Ta6nuua 5 ca npeacrtaBeHu
cbCTaBa M CMUIaeMocTTa Ha obpasuute
nacuweH paiirpac oT TpeTu nogpact.
CpepgHata CTOMHOCT Ha NPOTEUMHOBOTO
cbabpXaHue e 16,72%, a makcumasiHata
CTOlHOCT e Ha Bap. 10 — 20,47%. Ha
HEero CbOTBETCTBA W HAN-HUCKO BIAKHUH-
HO cbAabpkaHue 18,42%, npu cpegHa
cToliHOCT 21,82%. CbabpXaHMETO Ha
HOB e cvorteBeTcTBawo — 46,49% npu
cpepgHa cToilHocT 54,71%. Cbabpxa-
Huata Ha KAB, KOJ/1 u cTeneHta Ha
NNrHMguKaLms ca Cbllo CbOTBETCTBALLN.
Hail-Hucka cTeneH Ha AurHudpmkauyms
umaT obpasumte ot Bap. 3 — koed. 3,7
npu cpegHa CTOWHOCT Ha koedh. Ha
nvrimdmnkaums 7,4. Hain-BMcoko cMunaem e
obpasel, nacuwieH paitrpac Bap.10 -
71,13%. lNpomMmeHNTEe B Xo4a Ha cmMmwuiae-
MOCTTa Ha nmaculiHWs paiirpac OT BMCOKa
KbM MNO-HWCKa € B nocsefoBaTesiHoCT OT
MbpBU KbM TPETU U BTOPY NOAPACTU.

Table 5 shows the composition and
digestibility of the perennial ryegrass
accessions in a third growth. The mean
protein content is 16,72% and the
maximal value is in Var.10 — 20,47%. It
also has the lowest fiber content of
18,42%, at mean value 21,82%. The
content of the NDF is corresponding —
46,49% at an average of 54,71%.

The contents of ADF, ADL and degree of
lignification are also corresponding. The
degree of lignification is lowest in Var.3 —
coeff. 3,7 at an mean value of coeff. 7,4.

The highest digestibility is in perennial
ryegrass Var.10 — 71,13%. The changes
in digestibility of perennial ryegrass from
high to low are as follows: from first to
third and second growths.

Ta6bnuua 5. OCHOBeH CbCTasB, BNAKHUHHW KOMIMOHEHTU U CMUNAeMOCT Ha
nacuLLleH parrpac B KONEKUNOHHU MUTOMHMuW, TPETU NMO4PACT

Table 5. Principal composition, fiber components content and digestibility of
perennial ryegrass in collection nurseries, third growth

BapnaHt CB [enen CIl CBn HAB KAB KON Xewmu- LUenynosa Ctenen CmMCB CmOB
uenynosa JNuriundo.

Variant DM  Ash CP CF NDF ADF ADL HEMI CELLU LIGNIF IVDMD IVOMD
1 KM1 94,23 8,90 13,14 24,37 61,02 33,21 4,60 27,86 28,61 7,5 58,05 58,81
2 CN1 94,65 11,19 15,16 22,81 56,40 29,57 4,20 26,83 25,57 7,4 63,09 64,80
3 94,18 11,19 16,64 23,16 53,64 30,15 2,00 23,49 28,15 3,7 70,43 71,26
4 94,40 11,94 17,65 21,54 53,71 29,55 4,13 24,16 25,42 7,7 63,43 64,57
5 94,42 10,65 15,99 23,69 57,44 31,60 4,43 25,84 27,17 7,7 59,66 59,73
6 94,61 11,49 18,76 18,99 53,53 27,34 4,11 26,19 23,23 7,6 66,93 67,65
7 94,29 12,01 16,27 20,62 56,28 30,14 4,12 26,14 26,02 7,3 65,91 67,80
8 94,32 11,37 14,87 22,39 56,78 32,02 4,62 24,76 27,40 8,1 60,40 62,15
9 93,92 11,54 18,84 22,64 51,87 29,24 4,14 22,63 25,10 8,0 67,80 69,56
10 93,83 13,71 20,47 18,42 46,49 26,56 3,95 19,93 22,61 85 71,13 73,76
16 93,63 11,76 16,96 21,20 54,48 29,50 3,77 24,98 25,73 6,9 67,07 69,07
17 94,26 11,04 15,85 22,10 54,81 34,72 4,93 20,09 29,79 9,0 62,40 63,68
Min 93,63 8,90 13,14 18,42 46,49 26,56 2,00 19,93 22,61 3,7 58,05 58,81
Max 94,65 13,71 20,47 24,37 61,07 34,72 4,93 27,86 29,69 9,0 71,13 73,76
Mean 94,23 11,40 16,72 21,82 54,71 30,30 4,08 24,41 26,23 7,4 64,69 66,07
SD 0,30 1,09 200 1,79 352 230 0,73 2,51 2,11 1,31 4,19 4,58

CcVv 0,3 96 119 82 6,4 76 179 103 8,0 17,6 6,5 6,9

CpefHata OTHOCUTENHA XpaHuTenHa
CTOMHOCT Ha 06pa3uuTe nacuileH pavirpac
oT Tpetn nogpact e 111 OTH.%, a HaW-
Bucokata e npu Bap. 10 — 136 oTH.%
(Tabnuua 6). To3n BapuaHT AeMOHCTpupa
N Hai-BNCOKa HETO eHepruiiHa xpaHuTenHa

The mean relative feeding value of
the accessions of perennial ryegrass from
the third growth is 111 rel.% and the
highest is for Var.10 - 136 rel.% (Table
6). This variant also demonstrates the
highest net energy feeding value and
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CTOMHOCT U NPOTEMHOBA XpaHUTE/IHa CTOM-
HOCT — 06LL, cMunaem npoTenH 162 g kg™
CYX0 BELLEeCTBO Npu cpefHa CTOMHOCT 125

gkg™.

protein feeding value - total digestible
protein 162 g kg™ dry matter at a mean
value of 125 g kg™.

Tabnuua 6. EHepruiiHa u npoTenmHoBa XpaHWUTEesIHa CTOMHOCT Ha MaculleH
panrpac, oTrfiexaaH B KONeKUMOHHU NToOMHMumM, TPETW NMOOPACT
Table 6. Energy and protein feeding value of perennial ryegrass in collection

nurseries, third growth

Bapuant CCB Moemate OTH. OE ME UFL UFV KEM KEP VEM VEVI PBD PDIN PDIE
Ha CB Xp.cT.
Variant DDM DMI  RFV GE ME UFL UFV_ FUM FUG VEM VEVI PBD PDIN PDIE
1KN1 63,03 19 96 11,40 564 0,680 0,571 0,564 0,466 823 1763 90 82 80
2CN1 6586 2,13 109 11,51 584 0,720 0,614 0,597 0,502 861 1823 110 95 88
3 6541 2,24 113 11,58 6,16 0,784 0,686 0,650 0,560 917 1911 124 104 96
4 65,88 2,23 114 11,63 587 0,713 0,604 0,591 0,494 867 1832 134 111 93
5 64,28 2,09 104 11,54 569 0,675 0,563 0,560 0,460 831 1777 118 100 87
6 67,80 2,24 118 11,68 6,06 0,751 0,647 0,623 0,529 900 1884 144 118 97
7 65,42 2,13 108 11,57 596 0,744 0,641 0,617 0,523 884 1858 121 102 93
8 63,96 2,11 105 11,50 5,72 0,693 0,584 0,574 0,477 839 1788 107 93 86
9 66,12 2,31 118 11,69 6,14 0,765 0,663 0,634 0,541 913 1904 145 118 99
10 66,21 2,58 136 11,79 6,24 0,789 0,688 0,654 0,562 937 1940 162 128 105
16 65,92 2,20 112 11,60 6,05 0,759 0,657 0,629 0,537 898 1881 127 106 95
17 61,85 2,19 105 11,54 583 0,712 0,604 0,590 0,494 858 1818 116 100 89
Min 61,85 1,96 96 11,40 564 0,675 0,563 0,560 0,460 823 1763 90 82 80
Max 67,80 258 136 11,79 6,24 0,789 0,688 0,654 0,562 937 1940 162 128 105
Mean 65,13 2,20 112 11,58 593 0,734 0,627 0,603 0,512 877 1848 125 105 92
sb 158 015 10 0,10 0,20 0,038 0,043 0,033 0,035 36 57 19 15 7
Ccv 24 68 89 09 33 52 68 55 68 42 31 155 140 7.3
n3BO4n CONCLUSIONS
= OueHkaTa Mno KayecTBo Ha ypa- | = The forage quality evaluation

Xa CbNbTCTBA OLEHKaTa no NpPoAyKTUBEH
noTeHuvan B CenekunoHHUTe nporpamu ¢
nacuuieH pairpac B ®K - MneseH oule
OT M3X04HUSA MaTepuasn B KOMTEKLUN.

= ChbllUecTByBa 3HAuYUTESIHO Bapw-
paHe no nokasatenuTte, o6ycnassALM
KayeCTBOTO U XpaHuTesiHaTa CTOMHOCT Ha
KOIEKLMOHHUTE 06pasuy.

= N3BbplieH e MbpBU UUKLA Ha
0TOOpP M ca M3abYeHW, obpasum, NpeBu-
WwaBawy cpegHaTa CTOMHOCT 3a KOJiek-
umaTta, Ton 5, kKakto cnepgsa:

= Mo cbabpxaHWe Ha CypoB MNpo-
TemH: Ne 13 (20,88%), Nel2 (20,20%), Nel4
(19,51%), 16 (19,41%), Ne 7(18,76%), npw
cpepgHa cToinHocT 15,75%;

= Mo cTeneH Ha JAUrHUGUKALUS:
NeNe 13, 12, 14, 11, v 7, Cc Hali- HUCKM
CTOMHOCTM 3a  nokasarens, KaTo
cenlekUnoHeH kputepuii (4,3 go 4,9) npwu
cpepHa CTolHoCT 6,2;

accompanies the evaluation by productive
potential in the breeding programs with
perennial ryegrass 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 accesions exceeded
the mean value for the collection, Top 5,
as follows:

= By Crude protein content: 13
(20,88%), 12 (20,20%), 14 (19,51%), 16
(19,41%), No 7 (18,76%) , At a mean
value of 15.75%;

= By degree of lignification: NeNe
13, 12, 14, 11, and 7, with the lowest
values for the parameter as a breeding
criterion (4.3 to 4.9) at an average of 6.2;
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= Mo cmunaemMoctT Ha  CyxoTo
BewectBo: NoeNe 13,12,14,16,10 c Haii-
BMCOKM CTOMHOCTM OT 71,07% po 78,0%,
npw cpegHa CTOMHOCT 65,92%;

= Mo eHepruitHa 1 NpoTENHOBA Xpa-
HUTE/IHa CTOMHOCT, pe3yntatute Kopec-
NMoHAMPaT C OCHOBHUSI CbCTaB Ha OMo-
Macara npu otbpaHuTe obpasuu.

= O6pa3ynMte C Hali-BMCOKA KOM-
nfiekcHa OueHka No KavyecTBO ca TeTpa-
NnaouAHN COPTOBE, KOETO 3aTBbpXjasBa
nHAyUMpaHarta nosmnaonams Kato nogxo-
Ol CeNeKUUoHeH MeToh Npu naculleH

= By digestibility of dry matter: NeNe
13,12,14,16,10 with the highest values of
71,07% to 78,0%, at an average of
65,92%;

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

= Accesssions with the highest
complex forage quality evaluation are
tetraploid varieties, which proves induced
polyploidy as a suitable breeding method
for perennial ryegrass.

paiirpac.
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PE3OME

Lenta e ga ce npoyyu cbAbpxa-
HMEeTO Ha MIacTUAHW NMUTMEHTU U BOAO-
pa3TBOpMMU 3axapu Ha NbpeBusA Gbarap-
CK/ COPT MaculleH paiirpac XapmMoHus u
MbPBUAT TeTpansougeH KaHaumaar copt
NBG, oTtrnexpgaHm camMoCTOATE/IHO U B
CMeceHn TMoceBM C JilOLepHa — Hali-
pasnpoctpaHeHute coptoBe Ha WOK -
MneseH 6 n Japa. lNpe3 nepuoga 2012-
2014 r. B NOK-TneBeH e n3BeneH noscku
ONUT BbPXY U3MYXKEH YepPHO3eM MNpu Hemno-
JINBHW YCMOBMSA, No 6/10kOB MeToq B 3
noBTOpeHus. BapnaHTuTe Ha onuta ca 8:
oT 1 fo 4 — eqHOBMAOBUW, CAMOCTOATESTHA
noces, a or 5 go 8 — cmeceHu -
OBYKOMMOHEHTHU.  CbAbpXaHMeTo Ha
BOZOpPa3TBOPMMMK 3axapu € onpegesieHo
no metoga Ha Ermakov et al. (1987), a Ha
nNacTUaHW NUIrMeHTn (xsopodun a, XJsio-
pochvn b n kKapotuHouam) No metoda Ha
Zelenskii n Mogileva (1980). MNMpeacTase-
HW ca AaHHW 3a CbAbpXaHue Ha niactug-
HW MUIMEHTW W BOAOPA3TBOPUMUK 3axapu
(cpegHW, MUHUMASIHW, MAKCUM&JTHU, CTaH-

SUMMARY

The aim is to study the content of
plastid pigments and water-soluble
carbohydrates of the first Bulgarian
perennial ryegrass variety Harmoniya and
the first tetraploid candidate variety NBG,
grown alone and in mixed crops with
alfalfa — the most common varieties of
IFC - Pleven 6 and Dara. During the
period 2012-2014 in the IFC-Pleven the
field experiment on leached black soil in
non-irrigated conditions, by block method
in 3 repetitions was carried on.
Experimental variants are 8: 1 to 4 -
alone single crops, and 5 to 8 — mixed -
binary. The content of water-soluble
carbohydrates is determined by the
method of Ermakov et al. (1987) and
plastid pigments (chlorophyli a,
chlorophyll b and carotenoids) by the
method of Zelenskii and Mogileva (1980).
Data on plastid pigments and water-
soluble carbohydrates (average,
minimum, maximum, standard deviations)
are presented by regrowths and total
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JapTHU  OTK/IOHEHWA) NO  nogpactu wu
06110 cpefHo 3a neproja. YCTaHOBEHO e,
ye cmeckata NBG + [apa e c Hai —
BMCOKO O6LLO CbAbpXaHne Ha nnacTugHu
nurmeHTn — 3 47.07 mg/100g fr wt. Cb-
ObpXaHWeTo Ha BOAOPa3TBOPMMM 3axapu
B NaculleH pairpac e 3HauuTesHo — Tpu
MbTN NO-BUCOKO B CPaBHEHME C MioLepHa.
CpepHo 3a net nogpacrta 10 e 6,56% npu
copT XapmoHua u 7,26% npun kaHanaat —
copT NBG, koiTo e TeTpansougeH, npu
coprt siouepHa lMNneseH 6 e 1,96%, a npu
copt Oapa — 1,68%. Npu cmecknTe Ha nacu-
LLieH paiirpac ¢ noLepHa CbAbpPXXaHNETO Ha
BOJOPa3TBOPUMM 3axapu ce fobnmxasa [0
TOBa MpU COPTOBE JIIOLEPHA, OTreXgaHu
CamoCTOSATESTHO.

Kno4yoBn gymun: nacuuieH pairpac,
nouepHa, copTose, CamoCTOSITE/THO
oTrnexagaHe, CMeckv, N1acTUAHN NUTMEHTH,
BOZOPa3TBOPUMU 3axapw

YBO/,

CMeceHWTe MOCEBM Ha NoLepHa u
XWUTHW KyNTYpU OTKPMBAT Bb3MOXHOCT 3a
ocurypsieaHe Ha Mo-BMCOKa NPOAYKTUB-
HOCT, NOEMaHe ¥ Ka4ecTBO Ha dhypaxuTe
B CpPaBHEHME CbC CaMOCTOATE/NIHUTE WM
nocesun. Te ca NO-yCTOWYMBU KbM CTPECO-
BN pakTopu, 60MEeCcTM U HenpuatTenu
(Piskovatskii et al., 2014; Komarek et al.
2007). Cmeckute Ha 6060BU M XKXUTHU
TpeBu nmat goobp 6anaHc B gaxbute Ha
CeJICKOCTOMaHCKNTe XUBOTHW. B 60608BU-
Te KynTypu ca ¢ AOCTaTbyHO NPOTEUHU U
Kanuuii, Ho Te ca 6egHV Ha BbrAexuapa-
TW, a XWUTHUTe TpeBM ca 6oratu Ha
BbrexmapaT, Ho 6e4HN Ha NPOTEMHW.
3aToBa € 0T 3Ha4YEeHNE CbAbPXAHNETO Ha
BOAOPA3TBOPUMM 3axapu, KOETO oOKasBa
61aronpusiTHO BAMSIHWME BBbPXY NoemaHe-
TO, CMUIAHETO M M3MNOM3BaHETO Ha goypa-
xa (llieva and Vasileva, 2016; Vasileva
and llieva, 2017). C yBenMyaBaHe Cb-
ObpPXaHNEeTO Ha BOAOPA3TBOPUMK 3axapu
ce nopob6psiea NpoTenH — Bbrexuwapar-
HMA 6anaHc, KakTo Npu pacTeHus, Taka u
npu XMBOTHWTE. MO TO3M HAYMH Ce MOBMK-
laBa CMWIAeMOCTTa Ha MPOTEUHM nNpwu
XUBOTHUTE U Ce€ HaMasidBa CbAbpPXXaHUETO

average for the period. The NBG + Dara
mixture has been found to have the
highest total plastid pigment content of
347.07 mg / 100g fr wt. The content of
water-soluble carbohydrates in perennial
ryegrass is significant — three times higher
than alfalfa.

On average, for five regrowths, it is 6.56%
for the Harmoniya variety and 7.26% for the
candidate variety NBG, which is
tetraploid, in the alfalfa variety Pleven 6 is
1.96% and in the Dara variety — 1.68%. In
mixtures of perennial ryegrass with alfalfa
the content of water-soluble
carbohydrates is similar to that of lucerne
varieties grown in pure stand.

Key words: perennial ryegrass,
alfalfa, varieties, self-cultivation, mixtures,
plastid pigments, water-soluble sugars

INTRODUCTION

Mixed stands of alfalfa and grasses
open up the possibility of providing higher
productivity, intake and quality of feed
compared to their pure stands.

They are more resistant to stress factors,
diseases and enemies (Piskowitzky et al.,
2014, Komarek et al., 2007). Mixtures
between legumes and grasses have a
good balance in livestock supplies. The
legumes have enough protein and
calcium, but they are poor in
carbohydrates, and the perennial grasses
are rich in carbohydrates but poor in
protein. Therefore, the content of water-
soluble carbohydrates is important, which
has a beneficial effect on the intake,
digestibility and use of the feed (llieva and
Vasileva, 2016; and llieva, 2017).
Increasing the water soluble
carbohydrates content improves protein -
carbohydrate balance, both in plants and
animals.

In this way, the digestibility of proteins in
animals is increased and the content of
nitrates in the environment is reduced
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Ha HUTpaTu B OoKosHata cpega (Jolaosho et
al., 2009; Luscher et al., 2014).

EovH oT Hali-BaxHuTe (hakTopu,
onpefenswm npoaykTMBHOCTTa Ha noce-
BUTE € MNpoLechbT Ha POTOCKMHTE3a, upes3
KOWTO 3eneHuTe pacTeHus HaTpynsart
OpraHM4yHO BELLECTBO U eHeprus. ®oTo-
CMHTe3aTa e nokasartesn 3a peakuusita Ha
pacTteHusiTa KbM NPOMEHUTE BbB (haKTo-
puUTe Ha BbHLWHATA cpeja W CTerneHTa Ha
agantauuss  KbM  HOBMTE  YC/I0BMSA
(Nurmakova, 2013; Smirnova et al., 2013).
MornblWaHeTo UK TpaHcopMauusita Ha
CNbHYEBaTa eHeprusi ce OCblLLECTBABA Ypes
(hOTOCUHTETUYHNTE MUTMEHTU — X1I0podu-
m aun b, n kapotuHonan. OCHOBEH XJ10-
podun e “a”, KOMTo o6esneyaBa MNO-BUCOKA
e)eKTMBHOCT Ha npoueca Ha npeBpb-
LiaHe Ha AMoKcuaa Ha Bbrepoga u Boja-
Ta B OpraHuyHu cbeguHeHuns. KapoTuHou-
AVTe, OCBEH cBeToCcbOMpala, W3MbHS-
BaT M 3almuTHa QyHKUMs cpelly dhoTo-
OKMC/IEHME Ha xnopodmnute U npeport-
BpaTsaBaT AECTPYKTMBHOTO (DOTOOKMC/SA-
BaHe Ha OpraHU4YHUTE CbEAVHEHWS Ha
npoTonsiasmMaTta B MPUCBHCTBUE Ha CBOOGO-
aeH kncnopopg (Gilmore and Govindjee,
1999). lMpoayKTMBHOCTTA WM AbAroTpain-
HOCTTa Ha TPEBHWTE CMECKM 3aBUCAT B
rofiiMa CTeneH OT CbBMECTUMOCTTa Ha
Bngosete (Vasileva, 2011). 3artoBa €
BaXeH noabopbT HAa KOMMOHEHTUTE Ha
CMECKMTE M TAXHOTO Mpoy4YBaHe No pas-
NIMYHM nokasatenu. MHTepec npepacTas-
NsiBaT CMECKUTE Ha JilouepHa — OCHOBHA
TpeBHO-(DypakHa KynTypa C MacuLleH
paiirpac, nmalty, no-Bucoka NpoAyKTUBHOCT
N XpaHuTesiHa CTOMHOCT B CpaBHeHue ¢
Opyrv XXuTHU Tpesu. Kato pesyntar oT no-
[obpus rsnonormdyeH crtatyc Ha pacrte-
HUATA, u3pas3eH CbC CbObpXaHWe Ha
NNacTULHU MUTMEHTHU, € 1 NOMYYEHOTO Mo-
BMCOKO CbOTHOLWEHWE NucTta/ctbbna Ha
nacueH pairpac B CMecka C pas/inyHu
6060BM KynTypyn (3Be3fdaH, ecnapseTa,
noasemHa petenuHa) (Vasileva, 2015).
Mpu nogxoaswy ycnosus B Jlateusa gobu-
BbT Ha (Dypax Cyxo BELLEeCTBO OT CMecka
Ha nacuuweH paiirpac u nwouepHa e 8-9 t
ha™, a 3a Abnbr nepuog Ao 10 roanHn —

(Jolaosho et al., 2009; Luscher et al.,
2014).

One of the most important factors
determining crop productivity is the
process of photosynthesis by which green
plants accumulate organic matter and
energy. Photosynthesis is an indicator of
the reaction of plants to the changes in
the external environment factors and the
degree of adaptation to the new
conditions (Nurmakova, 2013; Smirnova
et al, 2013). The absorption and
transformation of solar energy is achieved
through  photosynthetic  pigments -
chlorophyll a and b, and carotenoids.

The base chlorophyll is "a" that provides
greater efficiency in the process of
converting carbon dioxide and water into
organic compounds. Carotenoids, in
addition to light-collecting, also have a
protective function against photo-oxidation
of chlorophylls and prevent the destructive
photocoevation of organic protoplasmic
compounds in the presence of free
oxygen (Gilmore and Govindjee, 1999).

The Productivity and durability of grass
mixtures depend to a large extent on the
compatibility of species (Vasileva, 2011).
Therefore, it is important to select the
components of blends and their research
on different indicators. Interestingly, alfalfa
mixtures are a major grass-fodder crop
with a perennial ryegrass, with higher
productivity and nutritional value than
other grasses.

As a result of the better physiological
status of the plants, expressed by the
content of plastid pigments, is also the
higher proportion of leaves/stems of
perennial ryegrass mixed with different
legumes (birdfoot's trefoil, sainfoin,
subterranian clover) (Vasileva, 2015).

Under suitable conditions, in Latvia, the
yield of dry matter from perennial ryegrass
and alfalfa is 8-9 t ha™, and for a long
period of up to 10 years — an average of

150



cpepgHo 6,5t ha™, T.e BNUCOKONPOAYKTUBHA
n agbnroTpaiHa cmecka (Kadziuliene et
al., 2011). Y Hac HAMa AaHHM 3a CMEeCeHo
oTriexaaHe Ha nacuvleH pairpac u no-
LepHa, a uMa peructTpupaHm HoBU COpTO-
BE U OT ABeTe Ky/ATypu, KOeTO HU MOTUBU-
pa 3a NpoBexJaHe Ha Npoy4YBaHeTO.
Llenta e ga ce npoyum cbabpxa-
HMETO Ha MIaCTUAHW MUTMEHTU U BOAO-
pa3TBOPUMM 3axapy Ha NbpBUS GbArapPCKM
COpPT MaculieH paiirpac XapmoHusi 1 nbp-
BUSAT TeTpan/ougeH kaHauaat copTt, OT-
rnexgaHn camocTOosITE/THO U B CMECEHM No-
CEBU C NoLepHa — Hali-pasnpocTpaHeHuTe
copToBe Ha N®K - IneBeH 6 n Japa.

MATEPVAT N METOOU

OonuTLT e 3asloKeH npe3 nposetra
Ha 2012 r. B N®PK - neBeH BBbPXY U3/yXKeH
YyepHo3eMm NpW HenosMBHU ycnosus. lNpea-
cent6eHo e BHeceH 20 kg da™* P,Osn N — 5
kg da™, a npe3 cneapalnTe royHN ChLLOTO
KO/IMYeCTBO amMOHUWEBa CenuTpa paHo npes
nposetta npu nMbpsBa Bb3MOXHOCT. Cxema:
Bnokos meTon B 3 NOBTOpPEHWs, rosieMuHa
Ha onuTHaTa napuesnka — 5m?. BapuaHTu Ha
onuta ca 8: oT 1 0o 4 — egHOBUAOBU, CaMO-
CTOATE/IHN NoceBn, a OT 5 A0 8 — cmeceHn —
[OBYKOMMOHEHTHW,  KakTo  cnegea: 1.
MacuwyeH paiirpac copt NPK — XapmoHus —
avnnowng; 2. MNMacuweH pairpac cenekumoH-
Ha TeTpansiomgHa nonynauma — NBG; 3.
NMouepHa copT MNneBeH 6; 4. JliouepHa copT
Oapa; 5. MacuweH paiirpac XapmoHus +
nouepHa MNneseH 6 (50:50); 6. MacuweH
paiirpac XapmoHuss + nwouepHa [Oapa
(50:50); 7. MacuweH palirpac NBG +
nouepHa MneseH 6 (50:50); 8. MacwuweH
pairpac NBG + nwouepHa [fapa (50:50).
Ceuntbata e u3BbpleHa Ha 26.03.2012,
pbYHO Ha Abnb6ounHa 1 cm CcbC cregHuTe
centb6eHn Hopmu: niouepHa — 3 kg da™ npu
camocTosiTenieH noces 1 1,5 kg da’ npw
CMeCeHOo oTIiexaaHe; naculleH paiirpac - 3
kg da™ npu camocTosTeneH noces n 1,5 kg
da'npu cmeceHo oTrnexpaHe 3a AWUNION-
AeH copT n 4 kg da™ npn camocTosTeneH
noces n 2 kg da™’ npu cmMeceHo oTrnexaaHe
3a TeTpansiomgHarta cesfiekuroHHa nonyna-
unsa. OnuTBT e pekonTupaH 3a dypax B
HayasIoTo Ha Wu3KNacsBaHe Ha XWUTHUA
KOMMNOHEHT Mpu NbpBM NogpacT U B Hauya-

6.5 t ha™, is a high-yield and persistent
mixture (Kadziuliene et al., 2011). There
is no data in Bulgaria about mixed
cultivation of perennial ryegrass and
alfalfa, and there are registered new
varieties of both crops, which motivates
us to conduct the survey.

The aim is to study the content of
plastid pigments and water-soluble
carbohydrates of the first Bulgarian
perennial ryegrass variety Harmoniya and
the first tetraploid candidate variety NBG,
grown alone and in mixed crops with
alfalfa — the most common varieties of
IFC - Pleven 6 and Dara.

MATERIAL AND METHODS

The experiment is established in
the spring of 2012 in IFC - Pleven on
black soil, without irrigation. Before
sowing is imported 200 kg ha™ P,0O5 and
N - 50 kg ha™ and in coming years the
same amount of ammonium nitrate in
early spring as soon as possible. Scheme:
Block method in three replications, size of
the experimental plots - 5m? Variants of
the experiment are 8: 1 to 4 - single
species, individual crops, and from 5to 8 -
mixed — binary, as follows: 1. Perennial
ryegrass variety IFC - Harmoniya - diploid;
2. tetraploid perennial ryegrass breeding
population - NBG; 3. Alfalfa variety Pleven
6; 4. Alfalfa variety Dara; 5. Harmoniya
ryegrass + alfalfa Pleven 6 (50:50); 6.
ryegrass Harmoniya + alfalfa Dara
(50:50); 7. ryegrass NBG + alfalfa Pleven
6 (50:50); 8. ryegrass NBG + alfalfa Dara
(50:50). Sowing was carried out on
26.03.2012, by hand to a depth of 1 cm
sowinq the following rates: lucerne — 30
kg ha™ in separate sowing and 15 kg ha™
for mixed farming; ryegrass - 30 kg ha™ in
separate sowing and 15 kg ha™ for mixed
cultivation of diploid variety and 40 kg ha™
in separate sowing and 20 kg ha™ for
mixed cultivation of tetraploid breeding
population. The experiment is harvested for
forage at the beginning of ear formation of
the grass component in the first growth and
early bloom alfalfa in next growths.
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NOTO Ha UuUbgTeX Ha JilouepHaTa npu
cneppawute nogpactu. CbAobpXaHWETO Ha
BOAOPA3TBOPMMU 3axapu € onpefeneHo no
MeToga Ha Ermakov et al. (1987), a Ha
nnacTmgHn  nurmeHTn  (xnopodomn  a,
xnopocmn b n kapoTnHomam) No meToaa Ha
Zelenskii 1 Mogileva (1980). MNMpeacTtaseHn
ca [aHHM 3a CbAbpPXaHWe Ha NNacTUaHu
NMATMEHTM U BOJOPA3TBOPUMMU  3axapwu
(cpefHW, MWHUMa/IHW, MakKCUMaslHW, CTaH-
[apTHU OTK/IOHEHUA) MO nogpacTti u o6,
cpefHo 3a nepuoja.

PE3YJITATN N OBCbXAAHE

MonyyeHnTe p[aHHM Mokassar, 4e
06LOTO CbAbPXaHUEe Ha NAacTUAHU nnr-
MEHTM NPV COPTOBE pairpac 1 NiLepHa B
CaMOCTOSITE/THU MOCEBU W MpPU TEXHUTE
CMeckn Bapupa no nogpactu (Tabnuua
1). MNpy camMOCTOSITENHO OTINeXJaHe Ha
ABeTe KynTypu No-rofiemuTe pasimumsa B
CTOMHOCTMTE Ha TO3W nokasaTen B 3aBu-
CMMOCT OT copTa ca YCTaHOBEHW B Nbp-
BMA nogpacT. Mpu nacuweH pairpac copt
XapmoHus  06WOTO CbObpXaHWe Ha
nnactTugHuTe nurmeHTn e 343.44 mg/100
g fr. wt, a npu kaHgugat copt NBG e
215.34 mg/100 g fr. wt.,, npu nwouepHa
copt MNneBeH 6 — 286.56 mg/100g fr. wt, a
npu copt Oapa — 342.87 mg/100 g fr. wt.
Mpu cnegsawutTe NogpacT CTOMHOCTUTE
Ha 06WOTO CbAbpXaHUe Ha nacTUgHU
NMArMEHTW MpPU COPTOBETE MacWLLEH paii-
rpac ca 651m3kn. Camo B netus nogpact
06LWOTO CbAbPXaHUETO Ha nAacTUaHu
nUrMeHT npu kKaHgugatr — copT NBG
(243,40 mg/100 g fr. wt) npeBuwaBa ToBa
CbAbpXaHue npu copt XapmoHus (205,20
mg/100 g fr. wt). MNpn copToBe nNKLUEPHA
CblLO He ce HabnwgaeaT CbLECTBEHU
pasmunsa no To3u NokasaTes BbB BTOPUS,
Tpetns u netus nogpactu. B yeTBbpPTUA
nogpact € YCTaHOBEHO 3Ha4uTeNHOo Mo-
HUCKO CbAbpXaHWe Ha NNacTUgHW Mur-
MeHTK npu copT Aapa (211,88 mg/100g fr
wt.) B cpaBHeHMe cbC copT lneBeH 6
(337.50 mg/100g fr wt.). Mpn cmeckuTe Ha
nacvileH pairpac ¢ nouepHa nonyyeHu-
Te AaHHW nokasBaT BapupaHe Ha 06LL0To
CbAbpPXaHWe Ha NNacTuaHUTE MUIMEHTU B

The content of water-soluble
carbohydrates (WSC) is determined by
the method of Ermakov et al. (1987) and
plastid pigments (chlorophyll a,
chlorophyll b and carotenoids) by the
method of Zelenskii and Mogileva (1980).
Data on plastid pigments and water-
soluble carbohydrates (average,
minimum, maximum, standard deviations)
are presented by regrowths and total
average for the period.

RESULTS AND DISCUSSION

The obtained data show that the
total content of plastid pigments in
ryegrass and lucerne varieties in
individual crops and their mixtures varies
according to the regrowths (Table 1). In
the case of pure stand cultivation of the
two crops the larger differences in the
values of this indicator depending on the
variety were found in the first growth. In
perennial ryegrass variety Harmoniya the
total content of plastid pigments is 343.44
mg/100 g fr. wt, and for the candidate
variety NBG is 215.34 mg/100 g fr. wt., for
alfalfa variety Pleven 6 — 286.56 mg /
100g fr. wt, and in Dara variety — 342.87
mg/100 g fr. wt. In the following
regrowths, the values of the total content
of plastid pigments in perennial ryegrass
are closely related. Only in the fifth
regrowth the total content of plastid
pigments in the NBG variety (243.40
mg/100 g fr. Wt) exceeds this content in
the Harmoniya variety (205.20 mg/100 g
fr. wt).

For alfalfa varieties, there are also no
significant differences in this indicator in
the second, third and fifth growth. In the
fourth growth, a significantly lower content
of Dara variety plastid pigments was
found (211.88 mg/100g fr wt) compared to
Pleven 6 (337.50 mg 100g fr wt).

In the mixtures of perennial ryegrass with
alfalfa, the obtained data show a variation
of the total content of plastid pigments as
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CpaBHEHME CbC CaMOCTOSATE/IHW MOCEBU
Ha Te3u KyNnTypu Npu pas/iMyHu nogpactm
(Tabnumuya 1).

compared to the pure stands of these
crops in different regrowths (Table 1).

Tabnumuya 1. O6WO cbaobpXaHMe Ha NIaCTUAHU MUTMEHTU NPY NacuLLEH panrpac
W filouepHa B CaMOCTOSATENIHU MOCEBU U B CMECKU

Table 1. Total plastid pigments content in perennial ryegrass and Lucerne in
pure stands and in mixtures

MnactngHn nurmeHTun Plastid pigments, mg/100 g fr. wt.
1 nogpact 2 nogpact 3 nogpact 4 nogpact 5 nogpacTt CpefHo

BapuaHTt

Ne Variant

growth  growth  growth  growth growth Average
1 L.p. Harmoniya 343,44 325,77 386,22 306,51 205,2 313,42
2 L.p. NBG 215,34 314,88 392,72 294,54 243,4 292,18
3 M.s. Pleven 6 286,56 314,85 370,64 337,5 268,36 315,59
4 M.s. Dara 343,87 314,28 390,6 211,88 284,12 308,75
5 Harmoniya+Pleven 6 293,19 312,78 420,64 322,2 273,2 3244
6 Harmoniya + Dara 304,8 356,2 369,72 280,89 314,96 315,41
7 NBG + Pleven 6 263,04 335,34 310,1 225,6 308,4 304,63
8 NBG + Dara 257,97 313,41 517,48 287,58 315,08 347,07
average 288,53 323,44 394,77 283,34 276,59 315,18
min 215,34 312,78 310,10 211,88 205,20 292,18
max 343,87 356,20 517,48 337,50 315,08 347,07
SD 40,79 14,43 55,00 41,19 35,88 14,95
P 0,05 28,26 10,00 38,11 28,54 24,86 10,36

ToBa BapupaHe, BEPOSTHO € CBbp- This variation is probably related to

38HO CbC CNOXHUTE B3aUMOOTHOLLEHUSA B
CMeCeHW NOoCeBMu, BK/IOYBALLM pasnyHa
BMCOYMHA Ha pacTeHuATa, pas/iNyHo
NnorfiblaHe Ha CBET/IMHA, KOHKYPEHTHWU
OTHOLWIEHMS. Hail-BMCOKO 06LL0 ChabpXa-
HVe Ha nNacTUaHW MUTMEHTU, KaKTo npu
CaMOCTOSATE/IHM NOCEBUN Ha ABETE Ky/ITypw,
Taka M nNpy  TexHuTe CcMeckute e
ycTtaHoBeHO npu 3 nogpact. Cwmeckute
XapmoHusa+lneseH 6 (420,64 mg/100g fr.
wt) n NBG + [apa (517.48 mg/100g fr wt.) ca
C Hali-BMCOKM CTOMHOCTW B CpaBHEHWe C
KOMMNOHEHTUTE Ha Te3n CMecku Mpu camo-
CTOATENHO OTr/1exgaHe. 3a ysenmyasaHe
B CMECKATE C MaculleH pairpac Ha
CbAbpXaHNeTo Ha nNacTUugHN NUIMEHTU
B 6060BMNTE KyNTypu 3BE34aH, ecnapse-
Ta, NoA3emMHa JeTeNinHa B CpaBHeHue
CbC camocTosiTesIHMTe cbobuasat Vasileva
(2015), llieva and Vasileva (2016) wu
Vasileva et al. (2017). B 4eTBbpTUA 1"
netma noApactn CbAbpPXaHWETO Ha
naacTMgHW  NUIMEHTU  NPU BCUYKU
BapuaHTU ce HamasisBa.

complex relationships in mixed crops,
including different plant height, different
light absorption, competitive relations.

The highest total content of plastid
pigments, both in pure stands of both
crops and in their mixtures, was found in
third regrowth.

Mixtures Harmoniya + Pleven 6 (420.64
mg/100g fr.wt) and NBG + Dara (517.48
mg/100g fr wt.) are highest in comparison
to the components of these mixtures in
pure stands. In order to increase the
content of perennial ryegrass in the
plastid pigments in legumes, birdfoot’s
trefoil, sainfoin, subterranian clover in
comparison with the pure stands reported
(2015), llieva and Vasileva (2016) and
Vasileva et al. (2017). In the fourth and
fifth regrowths the content of plastid
pigments in all variants is reduced.
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CpefHvTe faHHK 3a neT nogpacra
nokassar, Ye CTOMHOCTUTE Ha CbAbpXa-
HMETO Ha xsopodmnun a u b, KapoTUHOU-
OV N pecnekTMBHO O6LOTO CbAbpXaHue
Ha naacTMgHu nUrMeHTn ca  6an3Ku,
KakTo npuv CaMOCTOATENHU MOCEBU Ha
COpTOBETE NacULLEH paiirpac v nouepHa,
Taka U npu TexHuTe cmeckn. OBLOTO
CbAbpXaHMeTo Ha xnopodunam a+b ce
OBWKW B rpaHuunte wmexay 247,87
mg/100g fr. wt. n 299,71 mg/100g fr. wt.,
Ha KapoTuHouan mexay 44, 07 mg/100g
fr. wt. n 47,36 mg/100g fr. wt., a Ha
O6LWOTO CbObPXaHWe Ha naacTugHu
nUMrMmeHTn mexay 292.18 mg/100g fr. wt.
n 347.07 mg/100g fr. wt. (Tabnuua 2).

The mean data for five regrowths
show that the content of chlorophyll a and
b, carotenoids and, respectively, the total
content of plastid pigments are close to
both the pure stands of perennial
ryegrass and alfalfa varieties and their
mixtures.

The total content of chlorophylls a + b
ranges between 247.87 mg / 100g fr. wt.
and 299.71 mg/100g fr. wt, of
carotenoids between 44, 07 mg/100g fr.
wt. and 47.36 mg/100g fr. wt. and the
total content of plastid pigments between
292.18 mg/100g fr. wt. and 347.07 mg /
100g fr. wt. (Table 2).

Ta6nvua 2. CbAbpXaHUe Ha MIACTUAHM MUTMEHTU MPU NacULLEH paiirpac u
NIOLEPHA B CaMOCTOSTE/IHM MOCEBM U B CMecKuTe (CpefHO 3a nepuoga no

nogpacTu)

Table 2. Plastid pigments in perennial ryegrass and Lucerne in pure stands and
in mixtures (average for the period by regrowths)

MnactnaHn nurmeHTu / Plastid pigments, mg/100 g fr. wit.

BapuaHT

Ne Variant
xn.a XN.B Xn.a+B kapotvHona O6uwo

chl. a chl.b chl. atb . total
carotenoids

1 L.p. Harmoniya 152,02 114,68 266,70 46,72 313,42
2L.p. NBG 140,60 107,27 247,87 44,31 292,18
3 M.s. Pleven 6 157,64 111,38 269,02 46,57 315,59
4 M.s. Dara 155,81 108,87 264,68 44,07 308,75
5 Harmoniya + Pleven 6 164,01 113,68 277,69 46,71 324,40
6 Harmoniya + Dara 163,21 104,86 268,07 47,34 315,41
7 NBG + Pleven 6 155,54 104,86 260,40 44,23 304,63
8 NBG + Dara 175,99 123,72 299,71 47,36 347,07
average 158,10 111,17 269,27 4591 315,18
min 140,60 104,86 247,87 44,07 292,18
max 175,99 123,72 299,71 47,36 347,07
SD 10,26 6,28 14,94 1,45 15,98
P 0,05 7,11 4,35 10,36 1,00 11,07

Cwmeckata NBG + [apa e c Hali-
BMCOKO 06L0 CbAbpXaHne Ha nnacTuaHu
nurMeHTn — 347.07 mg/100g fr wt. MNony-
YeHUTe JaHHW nokassar, Ye npu CMeceHo
oTriexjaHe Ha nacuuieH pairpac v -
LepHa Te He okassaTt HeraTuBHO B/IMSAHKE
eVH Ha [Apyr KaTo KOMMOHEHTVW Ha
CMeCKWTe, He NpeAn3BUKBaT 3aceH4YBaHe U
OCbLLECTBABAT MHTEH3MBHA (POTOCKHTE3A.

The NBG + Dara mixture has the
highest total content of plaster pigments —
347.07 mg/100g fr wt. The data obtained
show that, when perennial ryegrass and
alfalfa are mixed, they do not adversely
affect each other as components of the
mixtures, they do not cause shading and
do intensive photosynthesis.
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CbAbpXaHMeTo Ha BOAOPa3TBOpPU-
MW 3axapu B MacuulleH panrpac e
3HauuUTesIHO NO-BMCOKO B CpaBHEHME C
nouepHa (Tabnumua 3). CpegHo 3a net
nogpacta TO0 € 6,56% npu copt
XapmoHua n 7,26% npu kaHgngat — copT
NBG. lMpn copt nwouepHa lneBeH 6 e
1,96%, a npu copt dapa — 1,68%. Cb-
ObpXaHMeTo Ha BOAOpa3TBOpUMU 3axapu
ce npomeHs no nogpactu. MNMpu copToBe
nacueH pairpac To e Hali-BUCOKO BbB
BTOpUA U TpeTus nogpactu, Hamanssa B
YeTBbLPTMA U Ce YyBe/MyaBa B eceHus
nogpacT. 3a nogo6bHa TeHAEHUUs Cbob-
waeat Lawson and Kelly (2014) n Katova
(2005). B nbpBUsA, TPETUS N YETBBPTUS
noapacTu CTOMHOCTUTE Ha CbAbpXaHue-
TO Ha BOAOPA3TBOPMMW 3axapu npwu
NMpoy4YeHNTE COPTOBE MaCULLEH paiirpac
ca MHoOro 651v3ku. BbB BTOpUS M NeTus
nogpactu kaHgugat — copT NBG e c Hait-
BMCOKO CbAabpXaHue — 9,50% un 8,60%
CbOTBETHO. MNoao6Ha TeHAeHUMs 3a Ha-
MasifiBaHe CbAbpXaHMeTo Ha BOoJopas-
TBOPUMM 3axapu npes NeTHUTe meceLm n
yBefnMyaBaHe B eCeHus nojpacTt ce
Habnwgasa v npu nwouepHata. B nbp-
BUSA, TPETUSA U NeTUa nogpacTtn copTose
nwouepHa lMneseH 6 n [apa nokassat
OG/IM3KN CTOMHOCTM Ha CbAbpPXaHMETO Ha
BOAOpasTBOpuMU 3axapu. BbB BTOpPUA U”
4yeTBbPTUA NogpacTn copT lMNneseH 6 e ¢
Nno-BMCOKO CbabpxaHue — 3,50% un 0,90%
CbOTBETHO cpewy 2,40% un 0, 20% npwu
copT Japa. MNMpu cmecknTe Ha paiirpac ¢
NoLepHa CbAbpXXaHNMETo Ha BO40Pa3TBO-
pyMn 3axapu ce gobnamxasa [0 ToBa Mnpu
COpTOBE JIlOLEpHa OTI/iexaaHn camo-
ctoaTenHo. CpegHo 3a net nogpacra
CbAbpXaHNETO Ha 3axapu npu cmeckara
XapmoHua + TlneeeH 6 e 1,80%,
XapmoHua + fapa - 1,86%, NBG +
MneseH 6 1,84% n NBG + Japa — 1,64%.

The content of water-soluble
carbohydrates in perennial ryegrass is
significantly higher than alfalfa (Table 3).

On average, for five regrowths, it
is 6.56% for the Harmoniya variety and
7.26% for the NBG variety candidate. In
the alfalfa variety Pleven 6 is 1.96% and
in the variety Dara - 1.68%. The content
of water-soluble carbohydrates varies
with regrowths. In perennial ryegrass
varieties, it is the highest in the second
and third growth, decreases in the fourth
and increases in autumn growth. Lawson
and Kelly (2014) and Katova (2005)
reported such a trend. In the first, third
and fourth regrowths the values of the
water-soluble  carbohydrates in the
perennial ryegrass varieties studied are
very close. In the second and fifth growth
NBG perennial ryegrass candivar has the
highest content - 9.50% and 8.60%
respectively. A similar tendency to reduce
the water-soluble carbohydrates in the
summer months and increase in spring
growths is observed in alfalfa.

In the first, third and fifth growth alfalfa
varieties Pleven 6 and Dara show close
values of the content of water-soluble
carbohydrates. In the second and fourth
growth Pleven 6 variety has a higher
content of 3.50% and 0.90%,
respectively, against 2.40% and 0.20%
respectively in the Dara variety.

In alfalfa ryegrass mixtures, the water
soluble sugar content is close to that of
alfalfa cultivars grown alone. Average
from five growths WSC content in the
mixture Harmony + Pleven 6 is equal to
1.80%, Harmony + Dara - 1.86%, NBG +
Pleven 6 1.84% and NBG + Dara -
1.64%.
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Tabnnya 3. CbAaobpXaHne Ha BOAOPA3TBOPMMM 3axapu MpPU MaculeH paiirpac u
NouepHa B CaMOCTOATENHW NOCEBU U B CMECKUTE MO NogpacTu, CpesHo 3a nepuoja
Table 3. Water soluble carbohydrates content in in perennial ryegrass and Lucerne in
pure stands and in mixtures (average for the period by regrowths)

Bopopa3stsopumu 3axapu, Water Soluble Carbohydrates, %

BapwaHT 1 2

Ne Variant

noapacTt nogpacT nogpacT noapacT

3 4 5 nogpact CpegHo

growth Average

growth growth growth  growth
1 L.p. Harmoniya 6,4 7,8 7,7 3,8 7,1 6,56
2L.p. NBG 6,4 9,5 7,7 4,1 8,6 7,26
3 M.s. Pleven 6 2,4 3,5 0,6 0,9 2,4 1,96
4 M.s. Dara 3 2,4 0,6 0,2 2,2 1,68
5 Harmoniya + Pleven 6 2,4 3,2 0,6 0,6 2,2 1,8
6 Harmoniya + Dara 2,7 3,2 0,5 0,4 2,5 1,86
7 NBG + Pleven 6 3 2,7 0,9 0,6 2 1,84
8 NBG + Dara 2,4 2,6 0,6 0,9 1,7 1,64
average 3,59 4,36 2,40 1,44 3,59 3,08
min 2,40 2,40 0,50 0,20 1,70 1,64
max 6,40 9,50 7,70 4,10 8,60 7,26
SD 1,64 2,53 3,06 1,47 2,50 2,22
P 0,05 1,14 1,76 2,12 1,02 1,73 154
n3BOAN CONCLUSIONS
> CpegHute AaHHM 3a nepuoja Ha | » The average data for the study

npoy4ysaHeTOo OT NeT nogpacra nokassart,
ye ce HabngaBaTr pasniMuna no Cbabp-
XX@HMEeTO Ha NaacTUgHV NUrMeHTu (xnop-
odmnu a n b, kKapoTMHOMAN U PECneKTUB-
HO OOLLOTO CbAbPXaHUE), KaKTO Mexay
npoyyeHnUTe COPTOBE MacuLleH paiirpac u
NoLepHa B CaMOCTOATE/THM NOCEBU, Taka
N Mexy TEXHUTE CMECKMN.

> Cwmeckata NBG + [lapa e c Haii-
BMCOKO 00LLO CbAbpXaHWe Ha nnacTuaHu
nurmeHTn — 347.07 mg/100g fr wt,
cnegBaHa OT cMeckata XapmoHus+
MneseH 6 — 324,40 mg/100g fr wt.

> CbObpKaHMeTo Ha BOAOpPa3TBO-
pyMK 3axapu B NaculleH pairpac e 3Ha-
ynTenHo (Tpy NbTKU) NO-BMCOKO B CpaBHe-
Hue c nouepHa. CpefHo 3a neT nogpacra
TO e 6,56% npu copT XapMoHua n 7,26%
npu kaHaugat — copT NBG, koiiTo e
TeTpaniougeH, npu copt  JilouepHa
MneBeH 6 e 1,96%, a npu copt dapa —
1,68%.

> Mpu cmeckuTe Ha  nNaculleH
paiirpac c JfiouepHa CbAbPXaHNETO Ha
BOAOPAa3TBOPMMU 3axapu ce gobnmkasa [o
TOBa MpWU COPTOBE JIIOLIEPHA, OTIeXAaHu
CaMOCTOSATESTHO.

period of five regrowths show differences
in the content of plastid pigments
(chlorophyll a and b, carotenoids and,
respectively, the total content) both
between the studied perennial ryegrass
and alfalfa in pure stands and between
their Mixtures.

> The NBG + Dara mixture has the
highest total content of plastid pigments -
347.07 mg / 100g fr wt, followed by
Harmonia + Pleven 6 - 324.40 mg / 100g
fr wt.

> The content of water-soluble
carbohydrates in perennial ryegrass is
significantly (three times) higher than
alfalfa. On average, for five regrowths, it is
6.56% for the Harmoniya variety and
7.26% for the candidate variety NBG,
which is tetraploid, in the alfalfa variety
Pleven 6 is 1.96% and in the Dara
variety— 1.68%.

> In mixtures of perennial ryegrass
with alfalfa, the  water  soluble
carbohydrates content is similar to that of
alfalfa varieties grown in pure stands.
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PE3IOME

MpoyyeHa e Bb3MOXHOCTTa 3a au-
PEKTHO MoAcsiBaHe C NoA3EMHa AeTennHa
Ha paspefeHn (gerpagmpanv) cemenpo-
N3BOAHW NOCEBU OT 6sna AetenuHa u no-
cnefBaloTo UM M3Non3BaHe 3a dypax.
OnuTHLT e n3BedeH Ha ONUTHOTO MoJsie Ha
WHCcTuUTyT no  doypaxHuTe  KynTypw,
MneseH, Bbarapua. Tpwu noasuaga noa-
3eMHa [JeTeqiMHa, a WMeHHo, Trifolium
subterraneum ssp. brachycalicinum (copT
“Antas”), Trifolium subterraneum ssp.
yaninicum (copt “Trikkala”) wn Trifolium
subterraneum ssp. subterraneum (copT
“Denmark”) ca nsnonssaHu. MNMoacasaHeTo
€ u3BbpweHo ¢ 400 6pos KbAHAEMU
cemeHa/m® npe3 eceHTa Ha uYeTBbpTaTa
roAvHa oT MU3nos3BaHe Ha CeMenpou3Bo/-
HWA noces 6sna getenvHa. B npogbke-
HMe Ha TpW TOAMHW cref, NoACABAHeTo
noceBbT € M3MNo/3BaH 3a ypax, kaTto ca
peKkoNTMpaHn no fABa nogpacta Bcska
rogvHa. YCTaHOBEHO €, 4e noAsemHarta
[eTenuHa He NoB/MsBa HEFATUBHO BbPXY
pasBuUTMETO Ha OGAnara  AeTenuHa,
yBenMyaBa MpPOAYKTMBHOCTTA Ha cyxa
Maca W Hamanssa 3anseBesisiBaHeTo.
Hali-0obpo pa3suTue 1 Hali-ronsam gsan ot
TpeBocToA 3aema Trifolium subterraneum
ssp. brachycalicinum. OT noacatute ¢

SUMMARY

The possibility for under sowing of
degraded white clover seed production
stands with subterranean clover and
thereafter used for forage was studied in a
field trial in the Institute of Forage Crops,
Pleven, Bulgaria.

Three subterranean clover subspecies,
ie. Trifolium subterraneum ssp.
brachycalicinum (cv. “Antas”), Trifolium
subterraneum  ssp.  yaninicum  (cv.
“Trikkala™) and Trifolium subterraneum
ssp. subterraneum (cv. “Denmark”) were
used. The under sowing was performed
during the autumn of the fourth year of
using of white clover stands with 400
germinated seeds/m?.

The stands were used for forage for three
years after under sowing and every year
two cuts were harvested. It was found that
subterranean clover did not negatively
effect the white clover development,
increased dry mass productivity and
reduced the weed infestation.

Trifolium subterraneum ssp.
brachycalicinum  showed the best
development. Dry mass vyield from under
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Trifolium subterraneum ssp. brachycalicinum
jerpagmpanu  CeMenpou3BO4HM  MOCEBU
6ana pertenuHa, cpegHo 3a nepuoja e
nonydyeH ¢ 11.70% no-Bucok Ao6uB Ha
cyxa maca. lNoacsasaHeTo Ha gerpaauvpa-
nn cemenpounsBofHM nocesn 6sana gete-
NIMHa Cc noj3emHa geTtesivHa € Bb3MOXHO
arpoTexHN4yecko  meponpuaTue,  cnep
npusaraHeTo Ha KOeTo, NMoCeBbT MOXe Aa
ce 13non3sa 3a ypax.

KnwouvoBn  aymu: noacsisaHe,
jerpagupanu cemenpousBogHUN MOCEBN,
noAsemHa getenuHa, 6sna getenvHa

YBO/,

Bob6oBuTe KynTypu npugobmusat
BCe MO-ro/IAMO 3HaYeHne B cuctemara Ha
yctoinumBo 3emepgenune (Nacheva and
Georgieva, 2007; De Vliegher et al., 2011;
Luscher et al., 2014). TaxHaTa nponayk-
TMBHOCT 06adye, C HanpeaBaHe Bb3pacTTa
Ha nocesa (3a MHororoguwHu 6060BK)
HamansiBa, nopagu oTnajaHe Ha pacTeHus,
noceBuTe ce paspexpgar, a ocBo6ofeHuTe
npocTpaHcTBa ce 3aemaT OT MieBenu
(Dimitrova, 1986; Vasilev, 2004, 2008; Sulas
et al., 2006; Petkova et al., 2015).

EQHO OT MeponpusaTtusta, KOUTO
JaBaT Bb3MOXHOCT 3a nogobpsiBaHe Ha
60TaHUYHUS CbCTaB Ha [gerpagupanu
TPEBOCTON € AMPEKTHOTO MnojcsBaHe. To
Ce 13Mnos3Ba 3a Bb3CTAaHOBSIBAHE W/Uu
yAob/DkaBaHe Ha AbaroTpaiiHocTTa Ha
aerpagnpanm nacuwHW  TPEBOCTOW.
Mpunara ce npu paspegeHy TPEBOCTOM, B
KoUTo 6060BUTE ca OTnagHasM, nopaau
KpaTKoTpamHOCT, no-cnaba aganTUBHOCT
KbM MpeusnonssaHe, HebnaronpuaTHU
MOYBEHN W KIUMATUYHW YCNOBUSA WU
Apyrn dhaktopu. Upes noacsiBaHeTo, OCBEH,
ye ce yAbMXaBa AbAroTpaliHocTTa Ha
nocesuTe, Ce NoBuLIaBa NPOAYKTUBHOCTTA U
KayecTBOTO Ha hypaxa (Springer, 1997).

3a pailoHUTe C yMepeH kaumart
Hali-M3noN3BaHn KynTypu 3a [UPEKTHO
nofacsisaHe ca BuAoOBETe OT pojoseTe
petenuHa (Trifolium spp.), 3Be3gaH (Lotus
spp.) u nouepHa (Medicago spp.) (Entz et
al., 2007; Escaray et al., 2012). MHoro
noaxoaswy 3a uenta ca camosacsiBalliy

sowed degraded white clover seed
production stands with Trifolium
subterraneum ssp. brachycalicinum on
average for the period was found 11.70%
higher. Under sowing of degraded seed
production white clover stands with
subterranean clover is possible
agrotechnical measurement and the
stands thereafter could be used for
forage.

Key words: under
degraded seed production
subterranean clover, white clover

INTRODUCTION

Legumes are becoming
increasingly important in the system of
sustainable agriculture (Nacheva and
Georgieva, 2007; De Vliegher et al., 2011;
Luscher et al., 2014). However, their
productivity with advancing age of the
crop (for perennial legumes) decreased
due to loss of plants, the swards diluted
and free spaces are occupied by weeds
(Dimitrova, 1986; Vasilev, 2004, 2008;
Sulas et al., 2006; Petkova et al., 2015).

sowing,
stands,

Direct under sowing is one of
measures which allow the improvement of
botanical composition of degraded stands.
It is using for the recovering and/or
prolonging the persistence of the
degraded pasture stands. Under sowing is
applying in degraded stands, where the
legume components are dropped due to
the short duration, less adaptability to
over use, adverse soil and climatic
conditions or other factors. Through under
sowing expect that it prolongs the
durability of the stands and enhance the
productivity and quality of the forage
(Springer, 1997).

For areas with a temperate climate
most used crops for under sowing are
species of the genera clover (Trifolium
spp.), trefoil (Lotus spp.) and alfalfa
(Medicago spp.) (Entz et al., 2007;
Escaray et al., 2012). Very suitable for
this purpose are self-seeding crops due to
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ce KynTypu, nopaguM Bb3MOXHOCTTa 3a
NPOABL/DKATESTHO NPUCHLCTBME B TPEBO-
CcTOosA. B efyH ce30H Te 6uxa morin ga
OCUTYPST KakTO MNPOAYKTMBHOCT Ha doy-
pax, Taka M cemMeHa 3a pasMHOoXasaHe
(Carneiro, 1999; Naydenova et al., 2013;
Bartholomew, 2014).

MoagsemHata petenuHa (Trifolium
subterraneum L.) e KynTypa CbC CNOco6-
HoCcT 3a camo3acsBaHe (Yakimova and
Yancheva, 1986; Piano et al., 1996). Ta e
C HUCBK cTefew, ce xabutyc u 3aema
CBOOOAHMTE MPOCTPAHCTBA MexXay Apyru-
Te pacTeHus OT Hali-HUCKUS eTax Ha Tpe-
BOCTOS, KaT0 CbXUTENCTBA MHOTO [06pe
C MHOrOrogmLUIHN XUTHW U 6060BM BUAO-
Be. OTpacTBa paHO npe3 nposnerra u
hopmupa nnbTeH TpeBocToi (Porqueddu
et al., 2003). PenpoayKTuBHUTE 1 OpraHu
ce obpasysar B Ha4as10TO Ha MeceL, Mai,
a cemMeHaTa ys3psBaT [0 Kpas Ha
nponetta B TapasexoBuaHu 6ob6oBe,
KOMTO OCTaBaT Ha nMo4yBeHaTa NoBbPXHOCT
(Frame et al., 1998). lonama uvacT oOT
cemeHaTa ca TBbpAU U MOHUKBAT cnep ABe-
TpU roguHu. Tasu 6uonornyHa ocobeHocT
Ha Ky/nTypata npeBpblia MOBbPXHOCTHUS
cnoii Ha noyBaTta B cBoeobpa3Ha CeMeHHa
6aHka (Pecetti and Piano, 1994). Banexwurte
B Kpasl Ha N1ATOTO crnomarat 3a NoHWKBaHe
Ha HOBW camo3sacesnu ce pacTteHus (Vasilev,
2006, 2009). 3a paiioHn cbCc Cpeaumsem-
HOMOPCKM KAMMaT ce BOAM Ceflekumsi 3a
TBbPAOCEMEHHOCT, KOATO MO3BOJIsIBA NOCTe-
NeHHOTO MOHMKBaHE M CbOTBETHO CaMonogj-
AbpXaHe B TPeBOCTOS B NPOABL/DKEHNE Ha
HAKO/IKO TOAMHW, BbBMNPEKU, Ye BUABT €
efHoroguieH (Loi et al., 2005).

MNoasemHata pertenuHa e LWMPOKO
pasnpocTpaHeH KOMNOHEHT B nacuwara B
ymepeHute obnactu Ha CpegHa n Cesep-
Ha EBpona n Awmepuka (Nichols et al.,
2012; Lucas et al., 2015). 3a Bbarapus e
CpaBHMTENIHO HOBa KynTypa W ce cpeuja
no OTKPUTWU, Cyxu TPEBUCTU MecTa B
PaBHUHM N HWU3UHW, B CbCTaBa Ha Cyxu
TpeBHM cbobulecTBa (Assyov et al,
2012). lNpoyyBaHuATa Npes3 nocnegHute
roAVHM Nnokassar, Ye TA uma npakTnyecka
NPUIOKUMOCT 3a KNMMatuyHuTe YCI0BUS
Ha cTpaHaTa (llieva and Vasileva, 2011;

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). 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.
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
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, 2009).
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).

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,
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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
n3nos3BaHe Ha BuAa 3a OUPEKTHO NoAcs-
BaHe Ha Aerpaavpanyt CemMenpon3BoaHN MNo-
ceBW. TakuBa ca M3BBbPLUEHV NpU NoLEepHa
(Vasileva, 2015; Vasileva et al.,, 2015).
PesyntaTuTe nokasaxa, 4e npu ToBa
MeponpusTMe ce nopo6psia 60TaHUYHUS
CbCTaB Ha TpeBOCTOWTE, 3an/ieBensiBaHeTo
HamasisiBa ABYy- W TPUKPATHO, 1 ce Noslyyaea
no-BMCOK J06MB Ha cyxa Maca.

B HacToswara pabota cu nocrta-
BMXMe 3a Les1 Aa NPoy4yMM Bb3MOXHOCTTa
3a [JUPEKTHO MoAcsABaHe C noAa3emMHa
JeTeNuHa Ha gJerpagupasim Cemenpous-
BOZHMW NOCeBM OT 6saAna geTtenvHa v no-
cnefBaloTo MM M3M0/3BaHe 3a oypax.

MATEPWNAN N METO4WA

EkcnepumeHTanHata paborta e u3-
BbpLUEHa Ha OMUTHOTO nosie Ha NHCTUTYT
no doypaxHute Kyntypu, lNneseH, BbpXy
MoYBEH MOATUMN W3/MYXEH uyepHo3em, 6e3
HanosisaHe. Cemenpou3BoAHUTE MOCEBU
6sna getenunHa ca 3acatu npe3 2007 1. n
nonaraHy rpuxu npes BeretauunsaTa Cbl-
nacHo Bb3npueTa TexHonorua (Chakarov
et al.,, 2005). M3non3BaH e meToda Ha
ObNrute napuenu, roieMmHa Ha OT4yeT-
HaTa napuena 5 m’ u 4 NOBTOPEHUA Ha
BapuaHTtuTe. Npe3 eceHTa Ha YyeTBbpTaTa
(2010) rogmHa OT M3MN0M3BaHe Ha NOCEBU-
Te, HanpeyHo Ha pefoBeTe € N3BLPLUEHO
nofacseaHe C Tpu noAasuaa noA3emHa
petennHa — Trifolium subterraneum ssp.
brachycalicinum (copt “Antas”), Trifolium
subterraneum ssp. yaninicum  (copT
“Trikkala™) n Trifolium subterraneum ssp.
subterraneum (copt “Denmark”).
MoacsAsaHeTo e M3BbpLWeEHO ¢ 400 6pos
Kb/IHAEMU ceMeHa/m’ Npu MeXzype/oBo
pa3sctosHue 12 cm. BapuaHTuTe ca KakTo
cnepgpa: 6sina getenvHa (6e3 nogcsiBaHe)
- KOHTpona; 6sna pgetenuHa + Trifolium
subterraneum ssp. brachycalicinum; 6sna
petenunHa + Trifolium subterraneum ssp.
yaninicum; 6sna petenuHa + Trifolium
subterraneum ssp. subterraneum.

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 seed production stands. They
were performed in alfalfa (Vasileva, 2015;
Vasileva et al., 2015). The results showed
that this measure improves botanical
composition, weed infestation decreased
two- and threefold and increased dry
mass vield.

In this study we aim to investigate
the possibility for under sowing of
degraded white clover seed production
stands with subterranean clover and
thereafter use for forage.

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
(Chakarov et al., 2005).

Long plots method was used, plot size of
5 m” and 4 replications of the treatments.
During the fourth year (2010) from the use
of the swards, across the rows, under
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.
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MoceBuTe ca M3MN0/3BaHN B Hanpas-
neHuve 3a dypax TpW roguHu cnep, noacs-
BaHeTO, Kato BbB BCAKa roguvHa ca nony-
YaBaHuW no Aa nogpacta (npubpaHu Ha
9.05. n 15.06. npe3 nbpsBaTa; Ha 08.05. n
19.06. npes3 BTOpaTa, N Ha 26.04. n 19.06.
npe3 Tpetata rogvHa). HenocpenctseHo
npegn BCSKO TMOKOCABaHe ca B3emMaHu
npo6u oT 0.25 m® 1 HanpaBeH GOTaHUueH
aHanus (%). OTyeTeH e A06MB Ha cyxa maca
(n3uncneH ot pobwBa cBexa Maca U
CbAbpXaHWeTO Ha CyxXO BelecTBO B
npoueHTn) (cyweHe [0 MOCTOSAHHO Tersno).
EkcnepyMeHTasiHUTe AaHHM ca obpaboTeHu
CTaTUCTUYECKW, WU3N0A3Baikun codiTyepeH
npoaykt SPSS 2012.

PE3YNTATUN NN OBCBbXXOAHE

ArpoMeTeoposiorMyHmTe YCnoBus 3a
neproga Ha U3BEXAaHe Ha eKkcrnepumeHTa
6uxa mMornu ga ce onpefenaT Kato Hebna-
ronpuaTtHn (Tabnunua 1). B roguHata crnep,
NoACsABaHETO HACTLMU MPOABLIIKUTENEH CYX
nepunog c eKCTPEMHO BUCOKM Temnepartypu.
HepaBHOMepHO pa3snpefeneHn Baniexu u
AbAroTpaiHo (MPOAbL/MKMTENHOCT 82 AHW)
3acyluaBaHe npes NAAT0TO, XapakTepusupart
BTOpaTa eKkcneprMeHTasiHa roguHa.

The swards was used in the
direction for forage three years after under
sowing and each year two cuts were
harvested (on 9.05. and 15.06. in the first;
on 08.05. and 19.06. in the second, and
on 26.04. and 19.06. in the third year).
Immediately before each cutting samples
from 0.25 m® was taken and botanical
analysis performed. Dry mass yield was
recorded (calculated from fresh mass
yield and dry matter content in percent)
(drying to the constant weight).
Experimental data were processed
statistically using a software product
SPSS 2012,

RESULTS AND DISCUSSION

Agrometeorological conditions
during the period of study could be
determined as unfavourable (Table 1). In
the year after under sowing long dry
period with extremely high temperatures
occurs. Unevenly distributed rainfall and
long drought (duration of 82 days) in the
summer characterized the second
experimental year.

Tabnuua 1. ArpomMeTeopos10rMyHM YC10BUSA 3a Nepuoaa Ha NpoyyBaHe
Table 1. Agro meteorological conditions for the period of study

Mbpsa roguHa cnegq,
noacssaHe/First year

BTopa roguHa cnep,
noacsasaHe/Second

TpeTa rogvHa cneg
noacssaHe/Third year

Meceuu/roguHn  after under sowing year after under sowing after under sowing
Months/years TemnepaTypa Banexu Temnepatypa Ba/iexu Temneparypa Basiexu
temperature rainfall temperature rainfall temperature rainfall
°Cc I/m? °Cc I/m? °c I/m?
I -1.0 32.8 -0.1 44.2 0.5 19.0
Il 0.2 27.2 -5.2 17.8 3.9 60.9
1 6.1 25.7 8.5 7.6 6.3 39.6
v 11.4 28.2 14.8 46.3 14.0 50.8
\Y 16.8 79.8 17.4 85.2 19.5 63.7
\ 214 33.6 24.1 40.3 21.3 112.4
W 23.5 50.2 27.8 14 22.7 105.8
VI 23.6 41.3 25.8 35.6 24.9 20.2
IX 22.0 0.0 211 21.0 18.4 15.8
X 11.1 50.2 15.0 56.0 12.2 59.2
Xl 7.6 0.4 8.1 4.0 8.7 29.1
Xl 3.9 28.6 -1.0 56.7 0.2 2.3
CpegHo, cyma
Average, sum 12.2 398.0 13.0 416.1 12.7 578.8
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BoTtaHnyeH cbCTaB

BoTaHMYHMAT cbCTaB Ha nocesuTe
npes nbpBarta rofuHa cnepf noacssaHe
nokassa BWCOKO 3arsieBesisiBaHe B NbpBu
nogpacTt (Tabnuua 2). B KOHTPONHUS
BapuaHT TO goctura 90%. BbB BapuaH-
TUTE C MoAcsABaHe 3ansieBefnsABaHeTo
Bapupa ot 73.79% npu nocesa, NOACAT C
Trifolium subterraneum ssp. brachycalicinum
0o 78.03% npwu nocesa, NoAcAT ¢ Trifolium
subterraneum ssp. subterraneum. B Te3u
noceeu ce HabnwpaBa N Hak-BUCOK AN
Ha nopgsemHaTta pgetenmHa — Trifolium
subterraneum  ssp.  brachycalicinum
(16.89%) vs. 6sna getenuHa (9.32%) un
Trifolium subterraneum ssp. yaninicum

(14.05%) vs. 6sna getenuHa (9.72%).

Botanical composition

Botanical composition of the
swards in the first year after under sowing
showed high weed infestation in the first
cut (Table 2). In the control variant the
weed infestation reached 90%. In the
variants with under sowing the weed
infestation varied from 73.79% in the
swards under sowed with Trifolium
subterraneum ssp. brachycalicinum to
78.03% in the swards under sowed with
Trifolium subterraneum ssp. subterraneum.
In these swards the highest part of
subterranean clovers was observed -
Trifolium subterraneum ssp. brachycalicinum
(16.89%) vs. white clover (9.32%) and
Trifolium  subterraneum ssp. yaninicum
(14.05%) vs. white clover (9.72%).

Tabnuua 2. BoTaHMYeH cbCTaB Ha NOACATM C NOA3EMHA AeTesMHa Aerpaanpanu
cemMenpon3BOAHN NOCEBU Bsna aetennHa, %

Table 2. Botanical composition of under sowed degraded white clover seed
production stands with subterranean clover, %

bana getenvHa MopsemHa getenuHa Mnesenu
BapuaHTu White clover Tr. subterraneum Weeds
Treatments Mbpey BTopwu Mbpey BTopu Mbpen Btopu
nogpact nogpact nogpact nogpact nopact nogpact
First cut Second First cut Second First cut Second
cut cut cut
MbpBa rogvHa cnep noacasane/First year after under sowing
KoHTpona/Control 8.79 16.23 - - 91.21 83.77
+ brachycalicinum 9.32 15.90 16.89 6.57 73.79 77.53
+ yaninicum 9.72 13.71 14.05 5.47 76.23 80.82
+ subterraneum 13.95 16.07 8.02 3.33 78.03 80.60
SE (P=0.05) 1.18 0.59 2.61 0.95 3.89 1.27
BTopa rogvHa cnep noacsasaHe/Second year after under sowing
KoHTpona/Control 35.82 50.00 - - 64.18 50.00
+ brachycalicinum 37.91 38.46 30.46 15.38 31.63 46.15
+ yaninicum 31.59 43.53 27.25 10.59 41.16 45.88
+ subterraneum 21.39 44.44 18.20 11.11 60.41 44.44
SE (P=0.05) 3.67 2.36 3.67 151 7.76 1.18
TpeTta roavHa cnep nogcsasaHe/Third year after under sowing
KoHTpona/Control 24.84 30.00 - - 75.16 70.00
+ brachycalicinum 27.60 28.30 15.34 8.38 57.06 63.32
+ yaninicum 23.13 23.34 13.76 7.28 63.11 69.38
+ subterraneum 18.63 20.41 10.10 6.02 71.27 73.57
SE (P=0.05) 1.88 2.21 1.55 0.68 4.06 2.12

164



JenbT Ha noAsemHara getenuHa
BbB BTOpPW MoOApacT Hamaisasa noutu
TPUKPATHO CMNpPsAMO MbPBU, a LENbT Ha
6snarta getenunHa ce ysenunyasa. banarta
JetennHa  uMma  cnocobHocTTa  Aga
,KOMoHM3Mpa" (3aema) Bcsika cBob6oAHaA
nnow B cbeeactso (Mihovsky, 1993). He
ce 3abensassa pasnimuve B y4acTUETO Ha
noAsemHara feTresivHa B 3aBUCUMOCT OT
U3Mnon3BaHusA noAsui, HO 3arnsesesisBa-
HeTo npwu Trifolium subterraneum ssp.
brachycalicinum e no-cna6o B cpaBHeHne
C octaHanuTe. Taka, B roguHara crnej
noacsBaHe Ha ferpagvpanvre cemenpo-
N3BOAHM NoceBn 6sana getennHa, Trifolium
subterraneum ssp. brachycalicinum
Bb3MNPENATCTBA 3arn/ieBensBaHeTo.

Mpes3 BTOparta roguHa cnej noacs-
BaHe 3ansjieBefniiBaHETO € OTHOCUTESTHO
no-cna6o. Mo-ronam Aan Ha nneesenute
ce Habnwogasa BbLB BapuaHTUTe OT
KOHTposiaTa M Te3u C nofcsBaHe c
Trifolium subterraneum ssp. subterraneum B
NbPBM MoapacTt, CbLOTBETHO 64.18% wn
60.41%. To3u noasng nof3emHa getenu-
Ha e no-gpebHoNMCTHa U No-cnabo KoH-
KypeHTHa (Lucas et al., 2015). 3HaunTen-
HO MO-HUCKO € 3arnsieBesiiBaHeTO BbLB
BapnaHTuTte Cc noacABaHe C  Trifolium
subterraneum  ssp.  brachycalicinum un
Trifolium  subterraneum  ssp.  yaninicum
(31.63 1 41.16%).

BbB BTOpW nogpacTt AenbT Ha ne-
BenuTe B KoOHTposata e 50%. NoasemHa-
Ta [leTesivHa fonpuHacs 3a HamasssBaHe
Ha 3annesesisiBaHeTO B MOCEBUTE, HO
MHoOro cna6o. He ce 3abensssa pasnu-
yve 3a U3nNMTBaHWUTE NoABUAOBE U AeNbT
Ha nneBesvTe Bapupa B TECHU rpaHuLm
(oT 44.44% po 46.15%).

Mpe3 Tpetara cnepj nofcsABaHeTo
roguHa, HanpegHasnoTo pasBuTue Ha 64-
nara peTtenuHa Bb3MNPenATcTBa pasBu-
TUETO Ha nofA3emHara, U Bb3MOXHOCTTa
3a pasBuTMeTo U € 3Ha4UTesHO Hama-
NeHa. BoTaHUYHUAT CbCTaB Nokassa Hali-
cnabo yyactve Ha nogsemHuTe getesnu-
HW B nocesuTe 1 B ABarta nogpacta. B
nbPBM nogpact gensT um e 10.10% po
15.34%, a BbB BTOpU OT 6.02% 10 8.38%.

The part of subterranean clover in
the second cut decreased almost
threefold compared to the first cut, while
the part of white clover increased. White
clover has the ability to "colonize" any

free space in the neighborhood
(Mihovsky,  1993). No noticeable
difference in the participation of

subterranean clover depending on the
subspecies was found, but weed
infestation in under sowed swards with
Trifolium subterraneum ssp. brachycalicinum
was less compared to others. Thus,
Trifolium subterraneum ssp. brachycalicinum
prevent weed infestation in the year after
under sowing the degraded seed
production white clover stands.

In the second year after under
sowing the weed infestation was
relatively weak. A larger part of weeds
was observed in the control variant and
those under sowed with  Trifolium
subterraneum ssp. subterraneum in the first
cut, 64.18% and 60.41%, respectively.
This subterranean clover subspecies has
small size of leafes and is less
competitive  (Lucas et al.,, 2015).
Significantly lower was the weed
infestation in variants with under sowing
with Trifolium subterraneum ssp.
brachycalicinum and Trifolium subterraneum
ssp. yaninicum (31.63% and 41.16%).

In the second cut the part of weeds
was 50%. Subterranean clover
contributes to reducing weed infestation
in the swards, but very weak. No
noticeable difference for the subspecies
tested and the part of weeds varied in a
narrow range (from 44.44% to 46.15%).

During the third year after under
sowing, the advanced development of
white clover prevent the development of
subterranean clover and the possibility for
its development was significantly reduced.
Botanical composition showed low
participation of subterranean clovers in
the two cuts. In the first cut the part of
subterranean clover was from 10.10% to
15.34%, while in the second - from 6.02%
to 8.38%.
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OuepTaBa ce TeHOEeHUNs OT TpuTe
M3NNTBaHN noasuaa, Trifolium
subterraneum ssp. brachycalicinum ga nma
Hai-a406po pasBuUTME N 3aeMa Hail-ronsam
OAN OT TPEeBOCTOS.

[obus Ha cyxa maca

Mo oTHOLWeEeHWe Ha NPOAYKTUBHOCT-
Ta Ha cyxa maca, B MbpBW noapact npes
nbpBata roguMHa cnej noacssaHeTo, OT
nocesuTe, noacaTu c Trifolium
subterraneum ssp. brachycalicinum n
Trifolium subterraneum ssp. yaninicum,
[O6MBBT Ha cyxa Maca e ¢ 13.48% u
9.44%  nO-BMCOK  OT  HENoAcATUTe
(Tabnuua 3). Bbe BTOPKU nogpacTt noao6b-
Ha TeHaeHUusA e 3abenss3aHa camo 3a
Trifolium subterraneum ssp. brachycalicinum.
CpefHo oT aBata nogpacta nosyyeHusT
[obuB cyxa maca ot nogacatu ¢ Trifolium
subterraneum  ssp.  brachycalicinum
Jerpagvpany cemMenpo-u3BoAHU Noceswu
6sin1a getenuHa, e ¢ 12.03% no-BUCOK.

lMpe3 BTOpaTa roavHa faHHUTe 3a
[o6MB Ha cyxa maca kopecnoHgupar ¢
Tesn 3a 60TaHn4YeH cbeTas. MNpucbeTBre-
TO Ha noj3emMHa [feTenuHa nosulaBa
[obuBa Ha cyxa maca B MbpBM NoApacT C
13.43% wn 14.18%, CbOTBETHO npu
noacssaHe ¢ Trifolium subterraneum ssp.
yaninicum u Trifolium subterraneum ssp.
brachycalicinum. BbB BTOpM nogpact
npesueHneTo B [JobumBa cyxa Maca
CnpsAMO KoHTponata e ¢ 12.82% 3a
Trifolium subterraneum ssp. brachycalicinum
n 8.97% 3a octaHasiMTe gBa nogsuga.
CpegHvaT p[06MB Ha cyxa Maca 3a
rogvHaTa € Hali-HUCbHbK Npu KoHTponara
(128.00 kg/da). B nocesuTe, noacsitn ¢
Trifolium subterraneum ssp. brachycalicinum
n Trifolium subterraneum ssp. yaninicum
[OOGMBBLT Ha cyxa Maca e No-BUCOK C
13.50% u ¢ 11.22%, n ce noayyasart CbC
17.29 kg/da n 14.36 kg/da noseue cyxa
Maca B CpaBHeHVe C HenoAcATuTe.

Mpe3 TpeTaTa rogmMHa AOGUBBLT Ha
cyXxa Maca e HUCHbK U cpefHO OT ABaTta
nogpacra fokasaHo ce yBe/siMyaBa camo
npu nopacsAsaHe c Trifolium subterraneum
ssp. brachycalicinum. NonyyeHoTo gonbi-

There is a trend, Trifolium
subterraneum ssp. brachycalicinum (from the
three subterranean clover subspecies) to
have the best development and biggest
part in the swards.

Dry mass yield

Regarding the dry mass
productivity, in the first cut in the first year
after under sowing from the swards under
sowed with Trifolium subterraneum ssp.
brachycalicinum and Trifolium subterraneum
ssp. yaninicum, it was found dry mass yield
being higher as compared to non under
sowed by 13.48% and 9.44%,
respectively (Table 3). In the second cut
a similar trend was observed for Trifolium
subterraneum ssp. brachycalicinum only.
On average for the two cuts, dry mass
yield obtained from under sowed
degraded white clover seed production
stands with Trifolium subterraneum ssp.
brachycalicinum was by 12.03% higher.

Data for dry mass yield in the
second year corresponded with these for
botanical composition. The presence of
subterranean clover increased dry mass
yield in the first cut with 13.43% and
14.18% when under sowing was done
with Trifolium subterraneum ssp. yaninicum
and Trifolium subterraneum ssp.
brachycalicinum, respectively. In the
second cut the exceeding in dry mass
yield as compared to the control was by
12.82% for Trifolium subterraneum ssp.
brachycalicinum and by 8.97% for the other
two subspecies. The average dry mass
yield for the year was found be lowest in
the control (128.00 kg/da). In swards
under sowed with Trifolium subterraneum
ssp. brachycalicinum and Trifolium
subterraneum ssp. yaninicum dry mass yield
was by 13.50% and 11.22% higher. From
these swards there were 17.29 kg/da and
14.36 kg/da more dry mass obtained
compared to non under sowed ones.

During the third year dry mass
yield was low and on average from the
two cuts it increased significantly only for
under sowing with Trifolium subterraneum
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HUTENHO KONM4YecTBO cyxa Maca (9.46
kg/da) cbwo e no-manko OT ToBa npe3
npeaxoLHUTe roguHN.

ssp.  brachycalicinum. The additional
amount of dry mass (9.46 kg/da) was
also less than in previous years.

Tabnmuya 3. [JobuB cyxa Maca OT NOACATU Aerpagmpaniv CeEMeENnpPoOM3BOAHMU
nocesBu Ha 6ana aeTeniMHa ¢ Tpy NoaBuaa noasemMHa getennHa, kg/da

Table 3. Dry mass yield from under sowed degraded white clover seed
production stands with subterranean clover, kg/da

BapuaHTu Mbpeu nogpact BTtopu nogpact CpegHo +, kg/da
Treatments First cut Second cut Average

MbpBa rognHa cnep noacssade/First year after under sowing
KoHTpona/Control 159.59 137.02 148.30 -
+ brachycalicinum 181.11 151.16 166.14 17.84
+ yaninicum 174.65 142.38 158.52 10.22
+ subterraneum 161.13 138.12 149.63 1.32
SE (P=0.05) 5.23 3.21 4.16

BTopa rogmHa cnep noacsiBaHe/Second year after under sowing

KoHTpona/Control 128.80 127.20 128.00 -
+ brachycalicinum 147.06 143.51 145.29 17.29
+ yaninicum 146.10 138.62 142.36 14.36
+ subterraneum 137.45 138.62 138.03 10.03
SE (P=0.05) 4.27 3.46 3.77

TpeTa rogunHa cnepf noacssaHe/Third year after under sowing
KoHTpona/Control 108.82 100.20 104.51 -
+ brachycalicinum 119.30 108.63 113.97 9.46
+ yaninicum 115.77 103.27 109.52 5.01
+ subterraneum 111.23 100.00 105.62 1.11
SE (P=0.05) 2.33 2.01 2.14

CpepgHo 3a TpuTe rogvHn fo6uBbLT
cyxa maca npu nogcsieaHe ¢ Trifolium
subterraneum ssp. brachycalicinum e ¢
11.70% no-BMCOK OT TO3M Ha HEMOACATU-
Te nocesn (Purypa 1). MNonyyaBar ce
14.86 kg/da AONBAHUTENHO KONMMYECTBO

cyxa mMaca.
Hactbnunute npe3 nocnepHute
feceTuneTusi TpalHM  W3MEHeHuWs B

KMMaTa ca CEepuo3eH pUck 0cobeHo 3a
MHOFOrOQMLIHUTE  MOCEBU, Tbl  KaTo
3acdraT kanayuTeta UM B NMPOAB/DKEHNE
Ha Hakonko roamHu (Mannetje, 2006;
Gornall et al., 2010; Aranjueloa et al.,
2014). NopgzemHaTa geTenuHa e egHoro-
avweH 6060B BMA, HO nopaau 6GMoso-
rmyHaTa U CnocobHOCT 3a camo3acsiBaHe,
npuchbcTBa B TPEBOCTOSA B HA4asioto M
Kpas Ha BeretauuaTa, ObpXW ce Kato

Dry mass yield on average for
three years when under sowing was done
with  Trifolium  subterraneum  ssp.
brachycalicinum was by 11.70% higher
than that of non under sowed swards
(Figure 1). There was 14.86 kg/da
additionally amount of dry mass.

The permanent changes having
occurred in the last ten-year periods in
the climate, present a serious risk to the
perennial swards because they relate to
their capacity for several years (Gornall et
al., 2010; Aranjueloa et al., 2014).
Subterranean clover is an annual
leguminous species, but because of the
biological ability for self-seeding with the
presence in the sward at the beginning
and end of vegetation, behaves as a

perennial type and increases the
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MHOrOrofIMlleH BWA W yAb/XaBa Ab/ro-
TpaiiHocTTa Ha noceBute. B HaweTo
npoyyBaHe yCTAHOBMXME, ue  Tasu
KynTypa 6u moria fa ce u3nonssa 3a
noficsiBaHe Ha ferpaaupany TpeBocTou.
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persistence of the swards. In our study
we found this crop could be used for
under sowing of degraded stands.

dur. 1. JobmB cyxa Maca OT NOACATM C NOA3EMHa AeTenuHa gerpagnpanm
cemMenpousBogHM nocesn 6sna getenvHa, CpegHoO 3a TpuTe TFOAUHWU cnep,

noacsisaHe (SE=0.05, 3.25)

Fig. 1. Dry mass yield from under sowed Degraded white clover seed production
stands with subterranean clover, average for three years after under sowing

(SE=0.05, 3.25)
N3BOAY

Mog3emMHata geTesivHa MoXe ga ce
M3nosi3Ba 3a [AUPEKTHO MoAcABaHe Ha
paspefneHu (perpagupann) cemenpous-
BOAHW nocesBu OT 6an1a geTenuHa. TS He
noBAusBa HeraTMBHO BbPXY Pa3BUTUETO
Ha 6sanarta feTesivHa, yBenuyasa nobusa
Ha cyxa maca v HamasisBa 3arsieBesisiBa-
HeTo, a nocesuTe Morat ga 6baart nsnon-
3BaHM 3a ypax. OT npoyusBaHuTe Tpu
nogsupa  (Trifolium  subterraneum  ssp.
brachycalicinum, Trifolium subterraneum ssp.
yaninicum un Trifolium subterraneum ssp.
subterraneum) Hali-go6po pa3BUTNE 1 Hali-
ronsam Asna oT TpeBOoCTosA 3aema Trifolium
subterraneum ssp. brachycalicinum. CpegHo

CONCLUSIONS

Subterranean clover can be used for
under sowing of degraded white clover seed
production stands. It did not negatively
effect the white clover development,
increased dry mass productivity and
reduced the weed infestation, thereafter the
stands could be used for forage. From the
three  subspecies  studied (Trifolium
subterraneum ssp. brachycalicinum, Trifolium
subterraneum ssp. yaninicum and Trifolium
subterraneum ssp. subterraneum) Trifolium
subterraneum ssp. brachycalicinum showed
the best development and took the biggest
part in the swards.

168



3a nepuoja Ha npoyysaHe A0OMBBLT Ha
cyxa Maca npu noacsasaHe c Trifolium
subterraneum  ssp.  brachycalicinum ce
yBenuyasa ¢ 11.70% u ce nony4yasar
JonbrHuTenHo 14.86 kg/da cyxa maca.

After under sowing with  Trifolium
subterraneum ssp. brachycalicinum dry mass
yield on average for the period was found
to increase by 11.70% and 14.86 kg/da
additional dry mass yield was obtained.
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