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PE3OME SUMMARY
UepseHaTta [eTennMHa € OCHOBHa Red clover is the main forage crop

thypaxHa kyntypa B Cnosakus. M3nonsea | in Slovakia. It is used for oversowing into
ce 3a nojcsisaHe B TPEBOCTOM OT NeT Aece- | grassland for five decades. This study
Tunetna. HactosaweTo wuscnedsaHe pas- | was focused on laboratory germination,
rnexga na60paT0pHOT0 NoKbJ/IBaHe, Cb3aa- Seed”ng establishment and seeds
BaHe Ha CemeHadeTa W NpousBOACTBO HAa | production of red clover from oversown
CeMEeHa OT HepBeHa AETe/NHA OT NOACATN | grassland and arable land. Experiment
TBI?AZZiTTMeMMS(:B6epae?-|O;Bﬂaﬂeal\l/-l|aVIH:i:el(h;ﬂ.ascl)(gnl-i;. was established in mountain region of
P A P Slovakia in Liptovska Teplicka (960 a.s.l.).
Cnosakusl B JiunToBcka Tensimyka (960 m H. . . .
. Cultivar Mazurka was used in sowing rate
B). CopT ,Masypka’ e u3nonssan npn cent- of 400 seeds per square meter and sprin
6eHa Hopma oT 400 cemeHa Ha KB. M. B ) P a _and spring
sowing date. Laboratory germination test

nponetHa ceutba. JlabopaTopeH TecT 3a h 4 the b ; ¢ 4
Kb/HAEMOCT Mokasea Haii-4o6po npepcra- | Showed the best performance of seeds

BSHE Ha cemeHa oT o6pab6oreaema semsi. | Which — comes  from arable land.
3HAUMTENHO MO-HUCKA KbHsieMocT e oTye- | Significantly  lower — germination ~ was
TeHa OT cemeHa OT noacsT Tpesoctoii. | recorded for seeds from oversown

MecTHaTa AeTenMHa uMma Haii-Hucka kbn- | grassland. The native clover had the
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HaemocT. W3cnepsaHo e ycTaHOBSiIBAHETO
Ha cemMeHadyeTata B peajiHW YC/IOBUS.
ChbluecTByBaT 3HAUMTENHW pasiMuus B
YCTaHOBSIBAHETO Ha YepBeHa [JeTesiMHa
BbpXy 0o6bpaboTBaemMa 3ems CnpsiMo Mosy-
€CTeCTBEH TPEBOCTOli. YCTaHOBSIBAHETO Ha
noacsATa YepBeHa feTennHa B TPeBOCTON e
no-cnabo B cpaBHeHWe c obpaboTBaemara
3emsa. [lpon3BOACTBOTO Ha CcemeHa OT
yepBeHa Bfacatka € Mo-fo6bpo BbPXY
obpaboTBaemMa 3eMs. 3HAUYMTENHO NMO-HUCKU
CTOMHOCTM ca OTYETEHM NpU BCska OTAe/Ha
06paboTka OT TPEBOCTOW B CpaBHEHWE C
obpaboTBaemara 3eMsl, HO  TexHuTe
cneuuuyHM pasnMums ca Ha CbLoTO HUBO
Ha 3HauMmocT. B 0606LieHne, cemenpo-
W3BOACTBOTO Ha uYepBeHa JeTennHa oT
noacsisaHe e cnabo B CpaBHEHME C onuTa
OT obpaboTBaemaTta 3emMs, HO ce npejacTaBe
no-gobpe npu MNOBTOPHO W3MNOS3BaHe 3a
nogcsiBaHe Ha TPEBOCTOIA.

KntouoBn  aymn:  Kb/IHAEMOCT,
cemenpousBoacTteo, Trifolium pratense,
TpeBocToi, 0bpaboTBaema 3ems

yBO/[,

MoacsBaHETO e TexHonorms 3a no-
[o6psiBaHe Ha MpoV3BOACTBOTO Ha TPEBO-
CTOS M HEeroBoTO kayecTBo. Mpgeata 3a
HacouBaHe Ha paboTaTa KbM CbllecTByBaLl
TPEBOCTOlV C pacTuTenHu BuaoBe ¢ JO6pO
KauyecTBO W M3K/IOYUTE/NIHA NPOU3BOAUTEN-
HOCT € YMCTO TeopeTuyHa, HO YecTo 3aBbp-
wea c¢ npoan (Krajéovi¢, 1968). Kakto no-
coyBa Frame (1992, 2005) 3acaTute ceme-
Ha ce nocTaBAT BbB BpaxaebHa cpepa,
KbAETO KOHKYPEHLUSITA OT ChblLLECTByBaLLMS
TpeBocTOl MoXe ga 6bae cuHa. OBUKHO-
BEHO A06POTO NbpPBOHAYANIHO NOKbL/IBAHE U
nosieata Ha cemMeHadyeTa e nocneasaHo ot
O6bp30 Hama/isiBaHe Ha ouenennTe pacre-
HWS, Tblii KaTto ce nosBABaT pPas/IMYHK
HebnaronpuATHM daktopn (Frame, 1992,
2005). Taka 4e noeeye OT netTaeceT roguHN
uscriefBaHusl Mo Tasn TemMa ca NpPoBepeHu
pasnuyHn  TEXHUKM 3a MOArOTOBKA Ha
nexute 3a CeMeHa, [JaTu Ha 3acsiBaHe
(nponeT B cpaBHeHME C KbCHO NATO/paHHa
eceH), centba (HamasieHa CnNpsAMO MbJiHA),
TpeTupaHe Ha ceMeHa (CemeHa TpeTupaHu
C TopoBe, M xepbuumnaun, nectuumgn, Mo-
nockoumMamM u ap.), TopeHe (Bpeme, KOU-
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lowest germination. In real conditions the
seedling establishment was investigated.
There were significant  differences
between the establishment of red clover
on arable land vs. semi-natural grassland.
Establishment of both oversown red
clover into grassland was lower in
comparison to arable land. Red clover
seed production was the highest on
arable land. Significantly lower values
were recorded for every single treatment
from grassland in comparison to arable
land, but their particular differences were
on the same level of significance. In
summary, the red clover seed production
from oversown was poor compared with
its counterpart from arable land, but it
perform better in reuse as oversowing into
grassland.

Key words: germination, seed
production, Trifolium pratense, grassland,
arable land.

INTRODUCTION

Oversowing is a technology for
improvement of grassland production and
its quality. An idea to direct drill into
existing grassland with plant species of
good quality and outstanding performance
is simple theoretically but it often ends
with the failure (KrajCovi€, 1968). As
Frame (1992, 2005) states sown seeds
are introduced into a hostile environment
where competition from the existing sward
can be intense. It is a common experience
that good initial germination and seedling
emergence are followed by a rapid
decrease in survival as various adverse
factors come into play (Frame, 1992,
2005). So more than fifty years of
research over this topic there have been
tested different technic to seed bed
preparation, sowing date (spring vs late
summer/early autumn), sowing rate
(reduced vs full ones), seed treatment
(seed coated with fertilizers, and
herbicides, pesticides, molluscicides,
etc.), fertilization (timing, rate, ratio among
elements including microelements), and,



4ecTBO, CbOTHOLLEHNE MeXay efleMeHTuTe,
BK/IHOUUTE/STHO MUKPOEnemMeHTUn) u, pasbupa
ce, TEXHUTE KOMOUHaLMN 1N PasNYHU XKUT-
HK, 6060BM pacTeHns n apyrn 6munku. Cno-
peg Frame (1992) kbNHAeMOCTTa Ha ceme-
HaTa, Cb3faBaHeTo ¥ Nocse[8asoTo pas3su-
TVe n ouenisBaHe, Tpabsa fa 6baar Hacbp-
YyaBaHW. M KakTO € MOCO4YeHO B WU3CNen-
BaHuATa Ha Turnbull et al. (2004) pacTte-
HMATA C roNemMy ceMeHa MMaT KOHKYPEHTHO
NPeBb3XOACTBO U TAXHOTO OTrMeXjaHe B
TpeBOCTOM € No-406p0 B CpaBHEHWEe pacTu-
TENHW BUAOBE C Ma/lkM ceMeHa. KbiHse-
MOCTTa Ha CemMeHaTa M Cb3faBaHeTo Ha
cemMeHayeTa B HAKOM TEXHWKN 3a AUPEKTHO
COHAMpaHe Ha pacTuTeNHW BMAoOBe ca
KPUTUYHW dha3n nnu 3atpyaHeHus crnopeq,
Aronne (2017), 3a pga ce cb3gage
nonynaums B  MECTHUS TpPeBOCTON W
ceMeHayeTaTa TpsibBa fa oueneat v Aa
yBenuuat macata ¢ KoeduumeHt ot 10° fo
10’ wnm nosede 3a Aa ce NpeBbLPHAT B
penpoaykTuseH Bb3pacTeH (Tilman, 2004)

Bbnpekn TOBa, CblLiecTByBa eAuH
BaXKEH BbMNPOC, KOMNTO [0 TO3M MOMEHT He e
uscneasaH, a UMEeHHO MPouU3XoabT Ha ceme-
Hata npu nopcsisaHe. Hanpumep, B eAuH
€KOJIOTMYeH eKCnepuMeHT CbC cMecuua oT
BugoBse, Zuppinger-Dingley et al. (2014) oT-
KpvBaT cenekuus 3a yBenunyaBaHe Ha HUBO-
TO Ha andpepeHumnaums. EgHa u cbla cmec-
Ka OT pacTUTesIHN BUA0BE ce NpeAacTass no-
[o6pe, KOraTto Npou3xXoabT nasa 0T CMECKMH,
OTKO/MIKOTO  BUAOBE oTrnexgaHy Kato
MOHOKyNTypu. MNMopaamn ToBa cenekumsaTa Ha
pas/iMyHn  CcMecu MOXe [Aa  yBenuuu
CbBMECTHOTO CblUEeCTByBaHe Ha BUOBETE
N eKkocucteMHata yHKUMS B NpUpoaHUTE
O6LLHOCTM U CbLLO Taka Aa Nno3Bou yBe-
NnyaBaHe Ha pobuBa Ha CMeckute B cen-
CKOTO W TOPCKOTO CTOMAHCTBO (Zuppinger-
Dingley et al., 2014). Ho pacTtutenHuTe BU-
[oBe Ty6AT LEeHHUTE CU XapaKTepUCTUKW,
KakTo ycTtaHossiBaT Zust et al. (2012) B
TexHus €BOJIIOLUNOHEH eKCMeprMeHT:
Arabidopsis thaliana (L.) Heynh. 3arybBsa
3awmTara cu (XMMuyecka u TpUXoMHa nabT-
HOCT) camMo 3a NneT MnokosieHns 6e3 ataka Ha
JNINCTHW BpeauTenu.

UepseHata  pgetesimHa  (Trifolium
pratense L.) € OCHOBEH dypaxeH Bug B
nnaHVHCKMTe  pailoHn Ha  Cnosakus
(KrajCovi¢, 1968) c Tpaguuua B oTriexaia-

93

of course, their combinations and different
grasses, legumes and other herbs, as
well.
According to Frame (1992) seed
germination, establishment, and
subsequent development and survival, all
of them have to be encouraged. And as is
given in work of Turnbull et al. (2004)
large-seeded plants are competitive
superior and their establishment in
grassland is better compared with small-
seeded plant species. Seed germination
and seedling establishment in some direct
drilling technology of a plant species are
critical phases or bottlenecks sensu
Aronne (2017) to set a population in a
native grassland and seedling must both
survive and increase mass by a factor of
10° to 10’ or more to become a
reproductive adult (Tilman, 2004).

However, one possible important
question which has not been tested until
now is a provenance of seed used in
oversowing. For example, in an ecological
experiment with species assemblages
Zuppinger-Dingley et al. (2014) found
selection for increased niche
differentiation. It is the same plant species
mixtures performed better  when
provenance comes from mixtures than
these species  were grown in
monocultures.  Selection in  diverse
mixtures may therefore increase species
coexistence and ecosystem function in
natural communities and may also allow
increased mixture yield in agriculture or
forestry (Zuppinger-Dingley et al., 2014).
But, a plant species losses their valuable
features as found Zist et al. (2012) in
their evolutionary experiment: Arabidopsis
thaliana (L.) Heynh. losses their defences
(chemical and trichome density) in just
five generation without attack of aphid
herbivores.

Red clover (Trifolium pratense L.) is
main forage plant species in mountain
areas of Slovakia (KrajCovi¢, 1968) with
tradition of growing on arable land dated



HeTO Bbpxy 06paboTBaema 3emMs OT BTopa-
Ta nonosBuHa Ha 18 Bek (Dancik et al.,
1976). W3non3sa ce 3a MNoAcsABaHe Ha
TPEBOCTOV B NPOABL/DKEHME Ha MEeT feceTu-
netus. Hawwute nscnefosaTenckn xmnotesm
ca: (i) konmMyecTBOTO ceMeHa OT YepBeHa
JeTenuHa, nonyyeHn crnej nofcsiBaHe B
TPEeBOCTOW, € No-/10WOo OT ToBa OT 06paboT-
Baema 3ems, Ho (ii) NokbABa M ce ycTaHo-
BsiBa MO-g406pe OT onuTa BbpXy 06paboT-
BaemMaTa 3eMsl, Korato MojcsBaHeTo ce
NoOBTOPMU.

Llenta Ha HacTosLLeTo n3cneasaHe e
nabopaTtopHa Kb/IHAEMOCT, Cb3[aBaHe Ha
cemMeHayeTa W CeMenpou3BOACTBO Ha
TeTpansiongHa YepBeHa getenvHa (Trifolium
pratense L.) B noacat TpesocToii (Polygono-
Trisetion Br.-Bl. ex Marshall 1947) n Bbpxy
obpaboTBaema 3ems.

MATEPWNAN N METO4WA

MN3BbplueH e nonesn ekcnepyMMeHT
B NNAHUHCKU paioH (HuckuTe Tartpu) Ha
CnoBakmsi B palioHa Ha c. JlunTtoBcka
Tenimyka (960 m  H.B.) C uYepBeHa
AetenvHa copT 'Ma3sypka' (4n) No HauuH,
onucaH B Tabnuua 1 n Cxema 1. B Tasm
MniaHVHCKa 30Ha  KO/IMYeCTBOTO  Ha
Basniexute e 925 mm rogmwHo (525 mm
3a nepvioga Ha oTrnexpgaHe) u cpegHarta
npogb/xuTenHa temnepartypa e 4.5 °C
(9.5 °C B nepuoga Ha oOTIeXaaHe).
MaiiumHusaT cybecTpatr ce obpasysa OT
KapboHaTun (BapoBuLUW, AOTIOMUTH), BbPXY
KOUTo e paspaboTeHa HeyTpasHata o
cnabo kncenuHHa nousa. Cnopef
LleHTpasiHaTa WHCNEKUMS U mu3nuTartenex
opraH Ha CnoBakus (ACITA) (Halas,
2001) Ha/IMYHUTE  KOHUEHTpauum Ha
dhochop U Kannin ca HUCKM (CHOTBETHO
3,30 mg.kg™ ot P 1 97,02 mg.kg™ ot K).
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back into second half of 18" century
(Dangik et al., 1976). It is used in
oversowing into grassland for five
decades. Our research hypotheses were:
(i) the amount of red clover's seed
produced after oversowing into grassland
is worse than from arable land, but (i) it
germinate and establish better than
counterpart from arable land when is
oversowing is repeated.

The objective of this research was
the laboratory germination, seedling
establishment and seeds production of
tetraploid red clover (Trifolium pratense
L.) in oversown grassland (Polygono-
Trisetion Br.-Bl. ex Marshall 1947) and on
arable land.

MATERIAL AND METHODS

We have been carrying out field
experiment in a mountain area (Low
Tatras Mts.) of Slovakia, in the cadastre of
Liptovska Teplicka village (960 m a.s.l)
with red clover cultivar Mazurka (4n) in a
way outlined as are given in Table 1, and
Scheme 1. In this Mountainous Plant
Production Area is long-term sum of
rainfall 925 mm annually (525 mm over
growing period) and long-term average
temperature is 4.5°C (9.5°C in growing
period). The maternal substrate is formed
by carbonates (limestones, dolomites), on
which the neutral to weakly acidic
rendzina soil was developed. According to
Agricultural  Central Inspection and
Testing Authority of Slovakia (ACITA)
(Halas, 2001) plant available
concentrations of both phosphorus and
potassium were low (3.30 mg.kg™® of P
and 97.02 mg.kg'1 of K, respectively).



Ta6bnuua 1. ®a3u Ha KynTMBMpaHa YepBeHa AeTefiMHa BbpXy obpaboTBaemaTa
3emMs 1 nogcsiBaHe B MOCTOSAHEH TPEBOCTOMN

Table 1. Phases of cultivated red clover on arable land and oversown into
permanent grassland

MognHal/Year | Pabota ¢ yepBeHa getenuHal/Activity with red clover

2013 KbnHsiemocT n ycTtaHoBsiBaHe/Germination and establishment

2014 Cemenpon3BoACTBO Ha 4YepBeHa pgeTeniMHa OT ob6paboTBaema U
noacsata 3ems (NbpeBo nokoneHue) / Seed production of red clover from
both arable land and oversowing (first generation)

2015 KbnHsaemocT n yctaHoBsiBaHe / Germination and establishment

2016 CemenpounsBoacTso (BTopo nokoneHue) / Seed production (second
generation)

2017 KbnHsaemocT n yctaHoBsiBaHe /Germination and establishment

2018 Cemenpon3Boactso (Tpeto nokonexnve) / Seed production (third
generation)

2019 KbnHsiemocT n ycTaHoBsiBaHe /Germination and establishment

2020 Cemenpon3BoacTBo (4eTBbPTO nokosieHune) / Seed production (fourth
generation)

2021 KbnHsiemocT n yctaHoBsiBaHe /Germination and establishment

2022 CemenpousBoactso (neto nokosneHve) / Seed production (fifth
generation)

3abenexka: ygebeneHata MapknpoBKa 03HavaBa naaHnpaHo geiicteme
Note: bold marked year means planned action

Cxema 1. Cxema Ha paboTarta C YUepBeHa AeTeNnrHa B Xo4a Ha ekcrnepmmMmeHTa
Scheme 1. A schematically idea how do we manipulate with red clover over the
course of the experiment

Arable land

Conventional
growing

Conventional
Erowing

Conventional
growing

Conventional
growing

Conventional
Erowing

Semi-natural grassland

"l First generation

Red dover [4n)

Native red
daver

e
| generation clover
= |
-
_ generation claver
|
_ generation ‘ clover

i 5 Native red
FIfth {
! ki

Mpe3 2013 r. yacT OT noJsiyecTecT-
BeHuTe nuBagu, Polygono-Trisetion Br.-Bl.
npeguweH Marshall 1947 r., ca nsopaHu
W 3acATM C uYepBeHa pfeTenuHa 6e3
nokpmeHa kyntypa. W ppyrata yacTt oT
TpeBocTosA e nopfcAta. lMpenopbyBa ce
centbeHa Hopma 3a nofcsBaHe OT

In 2013 a part of semi-natural
grassland, Polygono-Trisetion Br.-Bl. ex
Marshall 1947 alliance, was ploughed
and sown of red clover without a cover
crop. And another part of the grassland
was oversown. Sowing rates for
oversowing of one-half to full rates are
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nonoBMHata A0  MbAHUTE  CTaBKW.
W3non3gaHa e HamaneHata ceutbeHa
HopMma oOT 400 cemeHa Ha kBagparteH
MEeTbp U NponeTHa garta 3a centbaTta.

Bbpxy obpaboTBaemaTta 3ems ce
nonarat Topose (asoT 30 kg.ha™, choc-
¢hop 30 kg.ha1 n kanuii 60 kg.ha'l) Ben-
Hara cnef nocsiaHe, a Npu NOACAT Tpe-
BOCTOI cnef MbpBM OTKOC — BbB (hasarta
Ha MOKb/IBaHE U ycTaHOBsIBaHe. BbB
(pasaTa Ha CEMENPOM3BOACTBO Ca NPWIo-
XeHU (hoctopHM 1 KasIMeBn TOPOBE camo
npes nponetra. Bcuukn napuenn ca c
pasmepn 3 X 5 m. Bcuukn onutn (C aBe
NMOBTOPEHUSI) ce KOCAT TpU NbTU npes3
nepuog Ha pactex (B nbpeaTa pasa Ha
nokb/IBAHE W YCTaHOBABaHe) M caMo
e[MH OTKOC BbB BTOpata (asa, Korato
(POKYCBHT € BbpXy CEMENPOM3BOACTBOTO.
OnpegensHeTo Ha 60TaHMYECKMS CbCTaB
Ce M3BbpLIBa Npean BCSAKO MOKOCSBaHeE.
CemeHaTa ce cbbupatr OT fgBa nog-
napuena Ha napuen (3a paBHOMEPHO
y3psiBaHe HWe un3nos3Bame [ecuKaHT).
NabopatopHata Kb/IHAEMOCT ce onpege-
NS CbINlacHO CTaHgapTHaTa npouenypa
Ha MexagyHapogHata acouuwaums 3a
U3NMTBaHe Ha CeEMeHa 1 yCTaHOBSABAHETO
Ha yepBeHaTa AeTenvHa ce OoueHsBa Ha
28-ua feH cnep centbata. Bemukm npobu
Ce cpaBHABaAT C KOHTposiata — nony-
€CTEeCTBEHUN TPEBOCTOM C MPUCBHCTBUE Ha
MecTHa uepBeHa peTenuHa (HO 6e3
yCTaHOBSIBaHE Ha MACTOTO, T.e. MecTHaTa
yepBeHa AeTe/iMHa He e NMOoACATA).

Bcuukn gaHHM ca obpaboTeHu oT
Statit Custom QC.

PE3SYNTATV N OBCBbXOAHE

B Tabnuua 2 ca gageHn meTeopo-
NIOTUYHUTE YCNOBUSA B KPUTUYHUTE Mece-
UM 3a Kb/IHAEMOCTTa, yCTaHOBABaHE WU
y3psiBaHe Ha CemMeHa OT 4epBeHa pere-
JIMHA 1 Ob/TOCPOYHN CPEeSHU CTOMHOCTMW.
B cpegarta Ha mail ce u3BbpLUM cenTba, a
OTYMTAHETO Ha CeMeHauyeTara € WU3BbLP-
LeHo B cpepgata Ha toHu (2013, 2015 n
2017). Camo npe3 nbpBaTa roguHa ot
ekcnepumeHTa (2013 r.) umalle metTeopo-
JIOTUYHO BNaronpuATHY YCNOBUA 3a KbJl-

recommended generally. We have been
used the reduced sowing rate of 400
seeds per square meter and spring date
of sowing.

Fertilizers (nitrogen 30 kg.ha™,
phosphorus 30 kg.ha™ and potassium 60
kg.ha'l) are applied on arable land after
sowing immediately and on oversown
grassland after first cut — in the
germination and establishment phase. In
the seed production phase we have been
applying phosphorus and potassium
fertilizers in the spring time, only. All plots
had dimensions 3 x 5 m. All treatments
(with two repetition) are mown three
times over growing period (in the first
phase of germination and establishment)
and only one cut in second phase
focused on seed production. Botanical
composition is carried out before every
cut. Amount of seed production are
collected from two sub-plots per plot (for
even ripening we use a desiccant).
Laboratory germination is determined
under standard International Seed
Testing Association procedure and field
establishment of red clover is evaluated
on 28" day after sowing. All records
compared with control — semi-natural
grassland with presentation of native red
clover (but without field establishment,
that is, native red clover was not
oversown).

All data were processed by Statit
Custom QC.

RESULTS AND DISCUSSION

Meteorological conditions in critical
months for germination, establishment or
red clover’s seed ripening and long-term
averages are given in Table 2. Over-
sowing was carried out in the mid May
and readings of seedlings was done in the
mid-June (2013, 2015 and 2017). Only in
the first year of the experiment (2013)

were meteorologically favourable
conditions for germination. Reduced
rainfall and lower than average
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HAEMOCT. HamasnieHnTe Basiexu U no-Hucka
OT cpefHaTa TemnepaTtypa nosausixa oTpu-
LaTesiHo Ha Kb/IHAEMOCT U YCTaHOBSABaHETO
npe3 2015 n 2017 r. OT gpyra cTpaHa, no-
HMCcKkaTa OT cpefHaTa CymMa Ha Banexure
npes aBrycT n cenTemMBpu nNpeav3BuKBa no-
ObNbr Nepuos Heobxoaum 3a y3psaBaHeTo
Ha 4yepBeHaTta feTenuHa. CKOpo HeaoCTu-
IbT Ha BasieXxu npes3 nbpeuTe asv NoHu-
XaBa Kb/IHSeMOCTTa M yCTaHOBSIBAHETO, a
B/I&OKHUTE YC/IOBUS B KbCHUTE fleTta/paHHun
eceHV HamansiBaT CcemMenpoun3BOACTBOTO OT
yepBeHa feTenvHa.

temperature negatively influenced the
germination and establishment in 2015
and 2017. On the other hand lower than
average sum of rainfall in August and
September caused that red clover seed
ripening had required longer time. Shortly,
shortage of rainfall throughout the first
phases dampened germination and
establishment, and wet conditions in the
late summers/early autumns reduced
seed production of red clover.

Tabnuua 2. Cyma Ha BasiexuTe 1 cpefiHa TeMmnepatypa B KpUTUYHUSA Mecel, 3a
Kb/THEMOCT U ha3a Ha yCTaHOBsIBaHe 1 pa3a Ha CEMeNnpon3BoACTBO

Table 2. Sum of rainfall and average temperature in critical month for
germination and establishment phase and seed production phase
MeTteoposiorna | FoguHa dasu Maii HOHN Asryct | CentemBpu
Meteorology Year Phase May June August | September
Banexu 2013 G/IE 143.0 | 154.7 58.1 86.5
Rainfall 2014 S 164.1 80.8 74.1 46.0
(mm) 2015 G/E 83.7 22.1 21.5 132.6
2016 S 47.0 69.8 91.4 61.2
2017 G/E 102.6 69.8 1334 130.6
Obnrocpouna 78.1 85.7 74.1 57.3
cpefHa
Long-term average
Temnepartypa 2013 G/E 11.9 154 17.8 9.5
Temperature 2014 S 10.7 14.9 14.2 12.4
(°C) 2015 G/IE 11.2 15.1 19.3 12.2
2016 S 9.8 14.6 13.9 12.2
2017 G/E 10.5 14.9 16.3 9.9
ObnrocpoyHa 12.0 15.2 16.4 11.3
cpefHa
Long-term average

3abenexka: K/Y - kbiHsemMocT 1 ycTaHoBsBaHe, C — ceMenpon3BoACTBO
Note: G/E — germination and establishment, S — seed production

Pesyntatnute oT yepBeHaTa fJeTe-
NMHa B flabopaTopHN yC/noBUSA npeano-
narart, ye cemeHara, nosiy4eHu oT obpa-
6oTBaeMa 3eMsi, MOKbNBAT 3HAYUTESTHO
no-fo6pe oT Tesu, oTrNexaaHn B NOACAT
TpeBOCTO. MecTHUTE cemMeHa OT yepBse-
Ha geTenvHa MMaT Hali-HUCKa KbJlHsie-
MOCT B nabopaTtopHu ycnosus. Tesu
pasnukn ca CTaTUCTUYECKM 3HAYMMU
(ANOVA noBTopeHn nsamepsaHus: Mogen
F 3 1, =17.8, P <0.0001). KbsiHAemocTTa

Results of red clover in laboratory
conditions suggest the seeds obtained
from arable land germinate significantly
better than ones raised in oversown
grassland. Native red clover seeds had
the lowest laboratory germination.

These differences were statistically
significant (ANOVA repeated measures:
Model F 5 1, = 17.8, P <0.0001).
Germination of both oversown treatments
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npy pggete nogcstm o06paboTkm He e
pasnuyHa (t-tect -1.7, P = 0.18). HawaTta
yacTuyHa BTOpa XxunoTesa (nabopatopHa
Kb/IHAIEMOCT) He ce noTBbpxaaBa. W
BCMYKM TECTBaHM CeMeHa ca MOoKb/HaNu
cnen ckapudpukaums.

was not different (t-test -1.7, P = 0.18).
Our partial second hypothesis (laboratory
germination) is not confirmed. And all
tested seeds have germinated after
scarification.

Tabnuua 3. JTabopaTopHa KbJ/IHAEMOCT Ha CeMeHa OT YepBeHa AgeTesinHa
Table 3. Laboratory germination of red clover’s seed

BapuaHT/Treatment CraHpapTHa KbriHaemocT cnep,
KbnHaemocT/Standard | ckapudmkaums/Germination

germination after scarification
(% £ S.EM.) (%)

O6paboTBaema 3ems 55.4 +4.1° 100

Arable land

Camo MbPBO NOKO/IeHNe 31.1+6.1° 100

First generation only

Beuuku  (2) nokoneHust ca 40.7+1.8° 100

noacatu/All (2) generation in

oversowing

MecTHa YyepBeHa getennHa 15.3 + 2.5% 100

Native red clover

O6paboTka 'camMo MbPBO MOKOSIEHNE' 03HAYaBA BCSAKO ABYrOAMLLIHO NOACSIBaHE B NOJTyecTeCTBEH TPEBOCTON,
a 'o6paboTka Ha BCSKO (2) MOKOMEHWe' 03HauaBa, Y€ MHOrOKpaTHO MOACSBaHe Ha uYepBeHa AeTesiMHa e

MHOrOKpaTHO NoAcsABaHe Ha YepBeHaTa AeTenvHa.
S.E.M - cTaHgapTHa rpeLlka Ha cpegHata CTOMHOCT.

Treatment ‘First generation only’ means every bi-year oversowing into semi-natural grassland, and All (2)
generation treatment means repeatedly oversowing of red clover is repeatedly oversown red clover.

S.E.M — standard error of mean.

YcTaHOBSIBAHETO Ha CeMeHaveTa-
Ta (6en. np. - MNOHMLUM) Ha 4epBeHa
JeTenuHa B u3cnegsaHuTe o6paboTkm e
nokasaHo B Tabnuua 4. ChbluiecTByBaT
3HAUUTESTHN pPas3/IMKKn Mexnay YCTaHOBS-
BaHeTO Ha uepBeHa [JeTesiMHa BbpXy
obpaboTBaemMa 3eMsi B CpaBHEHWE C
nosiyectectBeH TpeBocTon ¢ ANOVA
(Mogen F , 33 = 6.94, P = 0.003). YcTaHo-
BABAHETO Ha noAcsATa YepBeHa JeTennHa
B TPEBOCTO/ € no-cnabo OTKOIKOTO
BbpXy oO6paboTBaema 3eMs (t-Tect
115.5, P = 0.001, mexAy NbpBOTO MOKO-
neHne n obpaboTBaemaTa 3ems U t-TecT
95.5, P = 0.007, mexay MHOrokparHo
nofcsiaHa 4yepBeHa fJeTennHa u yepse-
HaTa pgeTenunHa BbpXy ob6paboTBaema
3ems). HesHauuTenHa pasfnvka ce ycra-
HOBW NpW CcpaBHABaHe Ha YycTaHOBSABa-
HETO Ha uYepBeHa JeTenvHa noacAaTa B
noslyectectBeH TpeBocToi (t-test -20.0,
P = 0.55). Tyk 4acTM4HO ce gaBa OTroBOp

Red clover seedling establishment
in the tested treatments are given in
Table 4. There are significant differences
between establishment of red clover on
arable land vs semi-natural grassland
ANOVA repeated measures revealed
(Model F ,, 33 = 6.94, P = 0.003).

Establishment of both oversown red
clover into grassland was lower than on
arable land (t-test 115.5, P = 0.001,
between first generation and arable land,
and t-test 95.5, P = 0.007, between
repeatedly oversown red clover and red
clover on arable land).

Non-significant difference was detected
when we compared establishment
between red clover establishments
oversown into semi-natural grassland (t-
test -20.0, P = 0.55). Here, we
partially answered second hypothesis
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Ha BTOparta xunortesa (ycTaHOBsIBaHE Ha
yepBeHa f[eTesivHa): cpefHo, cnep Tpu
oTYMTaHWA, MpU 4epBeHaTa JeTenuHa
HAMa pasnvka npu  oTrnexgaHeto U
BbpXy ob6paboTBaema 3ems (MbPBO NOKO-
NIeHne) WM BbPXy NOACAT TPEBOCTOW
(Tpu NnokoneHus noacsBaHu).

Frame (2005) cbobwaBa, ye 47
npoueHTa OT CceMeHaTa OT uepBeHarta
JeTeNuHa morat fda Ce YCTaHOBAT Ha
obpaboTBaeMa 3eMs. Hawute pesynrtatu
Cc 46.1% (Tabnuua 3) ca egHU U CbLUN.
Britafiak (2008) ycTtaHoBsiBa npubansu-
TEe/HO CblmA NpoueHT (27.1, 27.3,23.3 1
cboTBETHO 21.0), Npu noacsiBaHe Ha

CblWMS BWUA, HO Pas/IMYHM COPTOBE
(Vesna-4n, Nodula-4n, Rezista-4n n
Tabor-2n) ,

(establishment of red clover): on average,
after three readings, red clover does not
differ where its seed is produced between
arable land (first generation treatment) or
from oversown  grassland (three
generation in oversowing, yet).

Frame (2005) has reported 47 per
cent seeds of red clover can establish on
arable land. Our results with 46.1 per
cent (Table 3) are the same. Britanak
(2008) found in oversowing of the same
species, but different cultivars (Vesna —
4n, Nodula — 4n, Rezista — 4n, and T&bor
— 2n), approximately the same rate (27.1,
27.3, 23.3, and 21.0, respectively).

Ta6nvua 4. CpegHO yCTaHOBsIBaHe Ha YepBeHa [AeTesiMHa B nonetata (Tpu

UMKbIA)

Table 4. Average establishment of red clover in the fields (three cycles)

BapuaHT/Treatment CemeHaueTa Ha KBagparteH MpoueHT Ha centbeHa
MeTbp/Seedling per square Hopma/Percentage of
meter sowing rate
(pcs £ S.E.M) (%)
O6paboTBaema 3ems 184.8 + 27.8° 46.1
Arable land 17.3
Camo nbpBO NOKoO/IeHMEe 69.3+22.2% 22.3
First generation only
Beunukn  (3) MOKONEHWs B 89.3 +19.5%

nogcsasaHe /  All
generations in oversowing

®)

Cemenpon3BoACTBOTO Ha OT 4dep-
BEHa [eTe/IMHa € M3BBbPLUEHO 3a ABe ro-
anHn: 2014 n 2016. Cnepn ToBa We 6bae
npe3 2018 roguHa. Hali-gobpoTto npous-
BO/CTBO Ha CeEMeHa OT YepBeHa fgeTtenu-
Ha € YCTaHOBEHO Heo4yakBaHO BbPXY
obpaboTBaema 3ems (Tabnuua 5). To3un
BapuaHT NpeBb3XoXaa Apyrute okoso 8
po noutm 11 nbt (ANOVA nosTOpU
nsmepsaHua F 3 .3 = 8.9, P <0.0001).
Bcuukn cpaBHEHMS MO ABOWKM  Mexay
CEMEenpoM3BOACTBOTO Ha YepBeHa AeTe-
nnHa oT obpaboTBaema 3emsa U obpa-
60TKa OT TPEBOCTOI ca CTaTUCTUYECKMU
3Haunmn (t-Tect 207.4, 205.4 n 200.4 3a
CpaBHEHWe C NMbpBO MNOKONEHME, MeCTHa

Seed production of red clover was
carried out in two years: 2014 and 2016.
Next will be in this 2018 year. The best
seed production of red clover was
detected unsurprisingly on arable land
(Table 5). This treatment outperformed
the others about 8 to almost 11 times
(ANOVA repeated measures F 3 3 = 8.9,
P <0.0001). All pairwise comparisons
between seed production of red clover
from arable land and treatments from
grassland were statistically significant (t-
test 207.4, 205.4, and 200.4 for
comparison with first generation, native
red clover and all (2) generation in
oversowing, respectively). Seeds of red
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uyepBeHa geTenvHa un usnoto (2) nokone-
Hve npu nofcsiBaHe). CemeHaTa OT yepBe-
Ha [leTeNnHa oT BcsAka ob6paboTka Ha nony-
€CTecTBEH TPEeBOCTON He ce pas/muyaBart
CTaTUCTUYECKM.

CpefHOTO CemMenpou3BOACTBO Mpes
2014 r. (37,2 kg.ha') e manko no-Hucko,
oTKONKOTO npe3 2016 r. (113,4 kg.ha™).
llavska (2016) yctaHoBMu, ye npe3 2014 r.
CeMenpoun3BOACTBO Ha YepBeHaTa AeTesu-
Ha copT "Ma3sypka" e 119 kg.ha™. B HacTos-
WM  EeKCNepuMeHT Ta e Mo-mMasika oT
nosioBMHaTa oT Tasu npoaykums (o6pabot-
Baema 3ems 54,4 kg.hat). Hollbek et al.
(2007) oTtumTaT TMNU4YeH pobus oT 100 go
400 kg.ha cemeHa OT uepBeHa geTenuHa
B Cnosakusa. TpsbBa fa oT6enexvM, ye
YC/I0BMSITA HU 3a OTINIeXJaHe He ca noaxo-
OAlKM 3a cemenpousBoACTBO, HO 06paTHO-
TO € BSIPHO 3a MOoAcsIBaHeTO (WM Npous-
BOACTBOTO Ha pypax). [lopu B Te3n cyposu
YC/I0BMSI MOXE [a MMa HsiKakBa Bb3MOX-
HOCT 3a cemenpoun3soacTtso. lNpe3 2016 r.
yepBeHaTa JeTe/iMHa BbpXy 0bpaboTBaema
3ems npoussexpaa 402,8 kg.ha’ cemena.
MpoaykumsitTa e B 06xBaTa, NpeAcTaBeH OT
Holubek et al. (2007) n gonHa rpaHuua ot
400 po 700 kg.ha™, goknagsanu ot Frame
(2005). CagasS (2018) nocoyBa cpegHOTO
CeMenpoun3BOACTBO OT YepBeHa AeTenvHa
3a UYewkara penybnuka. CpegHo 186,8
kg.ha™ e npoussegeHo npe3 2014 r. u
324,8 kg.ha™ npes 2016 T.

Taka 4Ye ouyakBaHeTO HW B MbpBaTa
XunoTtesa (CemMenpousBOACTBO OT YepBeHa
JeTenuHa noacata B TPEBOCTON e No-/10LL0
OT onuMTa BbpXy O6paboTBaema 3ems) e
U3MbHEHO.

clover from any treatments of semi-
natural grassland did not differ
statistically.

Average seed production in 2014
(37.2 kg.ha™) was marginally lower than
in 2016 (113.4 kg.ha™). llavska (2016)
found that in 2014 seed production of red
clover cultivar Mazurka was 119 kg.ha™.
In our experiment it was lesser than half
of this production (arable land 54.4 kg.ha™).
Hollbek et al. (2007) reported typical
yield from 100 to 400 kg.ha'1 of red clover
seed in Slovakia. We have to note our
growing conditions are not suitable for
seed production, but the opposite is true
for oversowing (or forage production).
Even if in this harsh condition can be
some opportunity to produce seeds. In
2016, red clover on arable produced
402.8 kg.ha™ of seeds. It was in the
range presented by Holubek et al. (2007)
and lower limit of range 400 to 700 kg.ha™
reported by Frame (2005). Caga$ (2018)
informed us about average seed
production of red clover on a country
level of the Czech Republic. On average,
186.8 kg.ha™ was produced in 2014 and
324.8 kg.ha™ in 2016.

So, our expectation in the first
hypothesis (seed production of red clover
oversown into grassland is worse than
their counterpart on arable land) is fulfil.

Ta6nmua 5. CeMenpor3BOACTBO OT UepBEHA AeTE/NIMHA B NosieTaTta (3aBbpLUeHN

ca [iBa UuKbNa)

Table 5. Seed production of red clover in the fields (two cycles completed)

BapuaHT/Treatment CemenpounsBoacTteo/Seed production
(kg.ha™)

O6paboTteBaema 3emsi/Arable land 228.6 + 67.3"

Cawmo nbpBo nokoneHune/First generation only 21.2+ 7.5%

Bcuukm (2) nokoneHusa ca noacaTu 28.2 +10.0%

All (2) generation in oversowing

MecTHa YepBeHa fetenvHa/Native red clover 23.2+ 8.2°
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N3BOAN

Hue cme B nonoBuHaTa OT ekcre-
PUMEHTMPAHETO C MoJslyyaBaHe Ha CeMeHa
OT YepBeHa feTenMHa oT o6paboTBaema
3eMsi U NojacsiBaHe Ha TO3W BUZG B TPEBO-
CToii. CnocoBHOCTTa Ha YepBeHaTa aeTenu-
Ha Aa NoKb/IHe U a ce YCTaHOBMW No-406pe
B nacuuiata cfef MnofcsiBaHe He ce
pasnuyaBa CbLIECTBEHO, KOraTo MPOU3XO0-
[ObT Ha cemeHaTa e oT o6paGoTBaemMa 3emsi.
Ho uma n3BecTHa TeHAeHUUs, 6aaronpusiT-
CTBalLa NOBTOPHOTO M3Mo/13BaHe Ha ceMeHa
OT nofcsiBaHe Npy BCUYKM TECTBAHU NoKasa-
Tenm.

CONCLUSIONS

We are in the half  of
experimentation with obtaining of seeds of
red clover from arable land and

oversowing of this species into grassland.
Ability of red clover to germinate and
establish better in grassland after
oversowing does not differ significantly
when provenance of seed is from arable
land. But, there is some trend favouring
reuse seed from oversowing in all tested
indicators.
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PE3IOME

Mpes nepuoga 2007-2009 r. B
VHcTUTYT no dypaxHute kyntypu (MPK) -
MneBeH BbPXY WU3NYXKEH YEpHO3EeM npwu
HEMNoJIMBHN YC/IOBUS1 € U3BEJAEH KOHKYpPCEH
coptos onuT (KCO) 3a pypax ¢ 4 BapmaHTa
TeTpanioMgeH nacuweH  pairpac, 2
ObNrapckM CeneKkuuMoHHW nonynaumm: 1.
NBG, 2. SBG un pgea 6enruwiicku copta —
ctaHgapt 3. Roy u 4. Pandora. MpoyyeHn
ca 6MOMOrMYHM N CTOMAHCKM KayecTBa Mo
OTHOLLEHMNE Ha J06MB Ha hypax 1 enemeH-
TMTE My C Len onucaHue u 3asBsiBaHe Ha
CeNekuMoHHUTE HoMepa 3a OogULMaSTHO
ObpXaBHO copTom3nuTBaHe. OnpepeneHun
ca fobuBBLT Ha hypax CBeXa U cyxa Maca
(kg ha ™) no nogpacTu, rogvHU 1 06LO 1
CpefiHO 3a nepuofja, KakTo 1 pasnpegene-
HMeTo Ha Aobuea No roguMHM u o6wo 3a
nepuoga Ha npoyysaHe, Asn, %. YcraHoBe-
HO e, Ye GbArapckiTe TeTpanIougHu cenek-
UMOHHM nonynauuu nacuileH paiirpac ca
AbaroTpaiHg, BUCOKONPOAYKTUBHM Ha dy-
paX M C BWCOK afanTMBeH NOTeHuual 3a
ycnoBusiTa Ha cTpaHaTa. CpegHoroguwHmTe
JaHHM 3a nobuB chypax B cyxa maca ca c
6/M3KN N NO-BUCOKM CTOMHOCTW 3a 6barap-
CKUTE CeNeKUMOHHN TeTpan/iougHy Homepa —
7390,7 kg ha™ 3a NBG 1 6589,9 kg ha™ 3a

Accepted: 03.09.2018

Published: 05.11.2018

SUMMARY

During the period 2007-2009 in the
Institute of Forage Crops (IFC) - Pleven
on black soil without irrigation competitive
variety trials (CVT) for forage with 4
variants tetraploid perennial ryegrass, two
Bulgarian breeding populations: 1. NBG -
T, 2. SBG - T and two Belgian varieties -
standards 3. Roy, and 4. Pandora was
carried out. The biological and agricultural
values were studied in terms of forage
yield and its elements to describe and
apply with the breeding numbers for
official state variety testing. The forage
fresh and dry matter yield (kg ha 'l) by
cuts, years, total and average for the
period, and its seasonal and total
distribution were determined as
participation and percent. It was found
that Bulgarian tetraploid perennial
ryegrass breeding populations are
durable, highly forage productive and with
high adaptive potential of the conditions of
the country. Average annual forage dry
matter yields are similar and higher values
for the Bulgarian breeding tetraploid
populations — 7390.7 kg ha™ for NBG and
6589.9 kg ha™ for SBG. The excess of the
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SBG. lNpeBuULIEHNETO CNpSAMO CTaH4apTuTe
e oT 45 go 62 %. benrnncknaT copT Roy e
Nno-B1COKOAOOMBEH Ha hypax B CpaBHeHWe
cbe copTta Pandora, 5047,4 kg ha' un 4067,2
kg ha™, cboTBeTHOo. CopToBETE M Monyna-
uunMTe MMaT pasnnyHa ctpaterns 3a MHoro-
roAVLWHOCT U Cce pasfivyaBar Nno 6pos Ha
OTKOCUTe 1 pasnpefeneHveTo Ha gobusa. C
Hali-BMCOK [06MB Ha hypax ce oTnnyasa
NBG B pesyntar Ha Hali-ronemust 6poii
OTKOCW W Hali-paBHOMEPHO pasnpejerneHne
Nno Ce30HW npe3 roavHuTe, cnefgaH oT
SBG, KOINTO uMa Cbwusa 6poii OTKOCK.
Benruiickute coptoBe umat no-masika ObJl-
roTpPanHOCT Npu HalMTe YCNOBUS, NO-HUCHK
[o6bvB Ha diypax, Tbil kaTo dpopmmupar no-
MaTbk 6poii 0TKOCK.

KnwouoBu gymun: nacuileH pairpac,
TeTpansiongHn CcopToBe U MOnynauuu,
KOHKYPCHO COPTOBO W3NUTBaHe, A06MB Ha

thypax
YBOJ,

MacuLWHUAT MM aHrnACKK paiirpac
(Lolium perenne L.) e npegnountaH oOT
hepmepuTe 3apagy peguua npegumcTsa:
TONEPaHTHOCT KbM MHTEH3UBHO U3nacsBaHe,
YyTblNKBaHe N YecTn Kocutbu, nobpa bpatu-
MOCT Npu Cb3gaBaHe Ha TPeBOCTOs, 6BbP30
nogpacTtsaHe crnep gedonvaums, OT/IMYHO
yCBOsIBAHE Ha a3oTa W Hal-BaXHOTO — Mo-
BMCOKa XpaHuTesiHa CTOMHOCT, B CpaBHEHNe
C ocTaHanuTe XuTHu Tpesun (Frame, 1991;
Peeters, 2004). MNMpobnembT ¢ agantayuaTa
Ha naculHWa pairpac U cb3faBaHeTo Ha
COPTOBE C MakcMMa/iHa CTabuIHOCT Ha [0-
6uBa 1 Ka4yecTBO Ha hypaxa 3a onpegene-
HW PErMOHasTHN eKONTOTUYHY YC/I0BUA 3aema
LEHTPA/IHO MSACTO B CbBPEMEHHUTE Cefek-
LUMOHHM nporpamn. CBeToBHAaTa Cefekuus e
Cb3Jasia MHOro COpTOBE palirpac, xapakTte-
pusmpaw ce cbC cneundmnyHa ekoagan-
TMBHOCT. YyxaecTpaHHUTE copToBe, 0baye,
ca CcbC cfiaba NpUcnocobrMOoCT KbM HalumTe
arpoknimmartunyHm ycnosus (Katova, 2005).

Cenekunata no  nJougHocT e
nepcrneKkTMBHa Npu nNaculHWA  pairpac
(Sokolovi¢ et al., 2010; Sokolovic et al.,
2011). B XonaHgusa cenekuuata Ha TeTpa-
nnongm (4n) ce Bogmn ot 1949 r., a nbpeBUTE
peructpvpaHy B COpTOBMTE UCTM  4n
COpTOBE OT naculleH pairpac gatmpar oT

standards is 45 to 65 percent. Belgian
variety Pandora is a higher forage yield
variety compared to Roy, 5047.4 kg ha™
and 4067.2 kg ha™, respectively. Varieties
and populations have a different strategy
for perenneality and vary by the number
of cuts and seasonal distribution of forage
yield. The highest forage yield feature
NBG resulting in the highest number of
cuts and most even distribution, followed
by SBG, which has the same number of
cuts. Belgian varieties have less durability
in our conditions, a lower forage yield as
formed by a smaller number of cuts.

Key words: perennial ryegrass,
tetraploid varieties and populations,
competitive variety testing, forage yield

INTRODUCTION

Perennial ryegrass (Lolium perenne
L.) is preferred by farmers due to a
number of advantages: tolerance to
intense grazing, trampling and frequent
mowing, good tillering after sward
establishing, fast growing after defoliation,
excellent nitrogen uptake and, most
importantly, - the highest nutritional value
compared to other perennial grasses
(Frame, 1991; Peeters, 2004).

The problem of adapting perennial
ryegrass and creating varieties with
maximum vyield stability and feed quality
for certain  regional environmental
conditions is central to today's Ireeding
programs. World selection has created
many ryegrass varieties characterized by
specific eco-adaptability. However, foreign
varieties are poorly adaptable to our agro-
climatic conditions (Katova, 2005).

The Breeding for poliploidy is
promising for the perennial ryegrass
(Sokolovi¢ et al., 2010; Sokolovic et al.,
2011). In the Netherlands, the selection of
tetraploids (4n) dates back to 1949 and
the first 4n varieties of perennial ryegrass
dating from the 60s of the 20th century. It
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60-Te rognHn Ha 20-Tn BeK. YCTaHOBEHO e,
Yye TeTpanjouguTe npuTexasaT MHOIO Mo-
NOXWTESIHN KadecTBa: no-gobpa obnucte-
HOCT, MO-BUCOKM pacTeHusi, No-BUCOKa Npo-
OYKTUBHOCT Ha doypax v cemeHa, Nno-B1CcoKo
CbAbpXaHve Ha BoAa U 3axapu B KNeTKuTe,
M M0-BMCOKa CMW/IaemMoCT OT Aunioungute
(Paul, 1988; Cai et al., 2014; Katova, 2016;
Katova et al, 2016). Cnopeg Van
Bockstaele (1998) n Lamote et al. (1999),
Hal-BaXXHWUTe pasnuky Mexay AunnougHuTe
N TeTpannongHuTe copToBe ca: NO-TbMHO
3e/leH UBAT Ha sicTtara; No-6bp30 NOHUKBA-
He 1 Ccb3faBaHe Ha TPeBOCTOW; MNO-rofsam
6poli nucta no cTbbnata; No-ronsama Maca
Ha 1000 cemeHa; MO-BMCOKO ChbAbpXaHue
Ha BP3 1 MO-HUCKO — Ha KIETBbYHWN CTEHW,
no-gobpa aneTUTHOCT; MO-BUCOKO HMBO Ha
rnoemMaHe Ha csexarta maca OT NPeXnBHUTE;
no-go6pa YyCTOMYMBOCT Ha 6onecTtu; no-
BMCOKa XpaHuTenHa CTOWHOCT; no-go6po
yCBOsIBaHe Ha a30Ta; NO-HUCKO CbhAbpXaHue
Ha CB.

Llenta e ga ce npoyyaTt 61OM0MMYHN
W CTOMaHCKM KayecTBa MO OTHOLUEHME Ha
[06UB Ha oypax C uen 3asBsiBaHe Ha Nbp-
BUTE TeTpanjioniHn CenekuMoHHN HoMmepa
3a oMLMaNHO AbpPXaBHO COPTOU3NUTBAHE.

MATEPVAJT N METOOU

Mpe3 2007 rognHa Ha 03 anpun e
3a/10keH nosickn onut — KCO 3a dhypax
OT nacuweH paiirpac B U®K - lneseH
BbPXY U3NY)XEH YepHO3eM MpWU Henosus-
HW ycnoBu4, ¢ 4 BapuaHTa — 2 6b/rapcku
TeTpaniongHu CenekunoHHn nonynaumu:
1. NBG - T, 2. SBG — T n aBa 6enruiicku
copta — craHgapty — 3. Roy, un 4.
Pandora. MNMpeacent6eHo e BHeceH 200 kg
ha™ P,Os u N — 50 kg ha™. ExerogHo e
BHECEeH AiBYKpaTHO B pasBHK Kosimyectea N
60 kg ha " a. B. Nnpe3 nponeTTa U eceHra.
Cxemarta e bnokos meTtog B 4 nosTope-
HWsA, TofleMuHa Ha onuTHaTa napueska —
5 m’ npu mMexaypeane 12 cm u cent6e-
HaTta Hopma e 50 kg ha™’. OTueTenu ca
(heHopasn noHukBaHe MacoBo npu 75%
NOHUKHanM pacteHna Ha 20.04. wu
6pateHe — macoBo Ha 14.05.2007 .
M3BbpLUeHo e efHO nNpubupaHe 3a hypax
B roguHata Ha 3a/iaraHe Ha onuta Ha

has been found that tetraploids have
many positive qualities: better leafness,
higher plants, higher forage and seed
productivity, higher water and
carbohydrates content in the cells, and
higher digestibility by diploids (Paul, 1988;
Cai et al., 2014; Katova, 2016; Katova et
al., 2016). According to Van Bockstaele
(1998) and Lamote et al. (1999), the most
important differences between diploid and
tetraploid varieties are: a darker green
leaf color; faster germination and sward
establishment; a greater number of stem
leaves; a larger 1000 seeds weight;
higher WSC content and lower cell wall
thickness; better palatability; higher level
of intake of fresh biomass by ruminant;
better disease resistance;  higher
nutritional value; better absorption of
nitrogen; lower dry matter content.

The aim is to investigate the
biological and economic properties in
terms of forage production in order to
declare the first tetraploid selection
numbers for official state variety testing.

MATERIAL AND METHODS

In 2007, on Aprii 3, a field
experiment was set up — Competitive
Variety Trail for forage from perennial
ryegrass in IFC - Pleven on leached black
soil without irrigation, with 4 variants — 2
Bulgarian tetraploid breeding populations:
1. NBG — T, 2. SBG — T two Belgian
varieties — standards — 3. Roy, and 4.
Pandora. 200 kg of ha™ P,Os and N-50 kg
of ha’ have been introduced before
sowing. Each year is imported twice in
equal quantities N 60 kg ha ™ a. s. in the
spring and autumn. The scheme is a
Block Method in 4 replications, a plot size
of 5 m? at 12 cm spacing and a sowing
rate of 50 kg ha™. The germination and
tillering were reported in 75% of emerged
plants on 20.04. and on 14.05.2007.

One cut for the year was made in the year
of trail establishment on 31.10.2007. In
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31.10.2007 r. B cnegsawuTe ABe rognHu
2008 1 2009 ca onpepgeneHn AO6UBHLT Ha
doypax B cBeX0 U cyxo BeuiecTtBo (kg ha’
) no nogpacTu, n pasnpeaeneHueTo my
npes roguMHata M 3a nepuoga Ha
npoy4saHe, (%). ONUTHLT € PeKoNTMPaH 3a
oypak B HayasioTO Ha M3KIacsBaHe npu
NbpBM MNogpacT 1M 6paTteHe — nacuuiHa
rOTOBHOCT B C/ledBalimMTe nogpacTu.
MokocsiBaHETO Ha Haj3emHata Maca e
M3BBPLUEHO Ha BUCOYMHA 3-5 cm mexaHu-
31paHo c Kocayka BCS.

Mpe3 2008 r. ca nonyyeHn 3 oTkoca
3a Ob/IrapckmMTe cenekLMoHHN Homepa 1 2
3a 6enrninckuTe CoOpToBe NaculleH paii-
rpac, kKato NbpBM NOAPACT € MOKOCEH Ha
29.04.2008 r., a BTOpX 1 TpeTu nogpacTu
CbOTBETHO Ha 12.06.2008 r. M Ha
29.10.2008 r. Mpe3 2009r. ca nonyyeHu
Tpu nogpacTa 3a ypax 3a 6barapckiTe
n gBa 3a 6enTuiickute copToBe, KaTo
nbpBM  nogpact e  npubpaH  Ha
28.04.20009r., a BTOpPWN N TPETU noapacTu
CbOTBETHO Ha 16.06.2009 r., 23.10.2009
r. Mpn 6bArapckuTe cenekuMoHHW nony-
naummn nacuLleH palirpac ca pekosTupaHm
0o6Wo 7 nogpacta, a npu 6enrnincknTe no
5 nogpacra.

MokasaTenu: OO6GMB cCBEXa W cyxa
maca (kg ha'l), no noapacTtu, roguHn u
0o6LUo 3a nepuoga, pasnpegesieHme KaTo
asn, % no rogvHu 1 3a nepuoga; cpaBHe-
HMEe Ha ObArapckutTe CenekunoHHUTE
nonysayun nNo rogullieH 4o6mus Ha dypax
cyxa Maca CbC CpefeH cTtaHgapT oT 6es-
rMIACKUTE COPTOBE U CPEeHOroAMILIEH — 3a
nepuoga Ha npoyysaHe M CbC cpegHarta
CTOMHOCT OT BCUYKM, Yy4yacTBawm B
N3NUTBAHETO BapuaHTy.

PE3YJITATU N OBCBXXOAHE

CenekumoHHUAT npowec npu
nacuwHns paiirpac e [oka3aHo [o-
NPOABL/HKATENEH, OTKONKOTO MNPU €fHOro-
OVLLIHUTE MOJICKM KyNTypu, n3passsaty, ce
B ycuseHa 1 3aabnboyeHa pabota nose-
Yye OT Jekada, Npeau fa ce peanusumpa
copt (Humphreys et al., 2010). 3aroBsa
copToBe, CbhyeTaBaluM fobpa ajanTus-
HOCT 1 KayeCTBO C BMCOKa NPOAYKTUBHOCT

the next two years, 2008 and 2009, the
forage yield of fresh and dry matter (kg
ha') was determined by the regrowths
and its distribution during the year and the
survey period (%). The trail has been
harvested for forage at the beginning of
heading in the first growth and tillering —
pasture stage in the subsequent harvests.
Cutting of the above ground mass was
carried out at a height of 3-5 cm
mechanized by a BCS mower.

In 2008, 3 cuts were obtained for
the Bulgarian selection numbers and 2 for
the Belgian varieties of perennial grasses,
the first cut was done on 29.04.2008 and
the second and third cuts respectively on
12.06.2008 and on 29.10.2008. Three
cuts for forage for the Bulgarian and two
for the Belgian varieties were obtained,
the first crop was harvested on
28.04.2009 and the second and third cuts
respectively on 16.06.2009, 23.10.2009.
In the Bulgarian breeding populations, a
total of 7 growths were harvested, and in
the case of the Belgian varieties — 5
harvests.

Indicators: yield of fresh and dry
mass (kg ha'l), by regrowths, years and
total for the period, distribution as share,
% by vyears and for the period,;
comparison of the Bulgarian breeding
populations by yearly yield of dried fodder
mass with average standard of Belgian
varieties and average annual for the
survey period and the average value of all
the tested variants.

RESULTS AND DISCUSSION
The breeding process in perennial
ryegrass has been proven to be more
prolonged than for annual field crops,
resulting in intensified and deeper work
than decade before a variety is realized
(Humphreys et al., 2010).

varieties
and

Therefore
adaptability

combining good
quality with  high
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ca B Hawwms OKYC Ha KOHKYPCHO COPTOBO
n3nuTBaHe.

3BbpLIEHO € efHOo npubupaHe - |
OTKOC B roguHarta Ha 3anaraHe Ha onuta
Ha 31.10.2007 r. B Tabnuya 1 ca
npeAcTaBeHn faHHuTe 3a f06MB cBexa u
cyxa maca oT KCO 3a hypax n npoueHT
cyxo BellecTBo. C Hali-BUCOK [06UB ce
oT/iMyaBa cTaHgapta copT Roy (4142,0
kg ha'l) n cenekuynoHHa nonynaunsa NBG
(3628,6 kg ha'l), Npyu KOUTO MNPOLEHTBLT
CyXO BeLLecTBO € Mo-BUCOK 27, 34 wu
29,31%, CbOTBETHO.

productivity are our focus on competitive
variety testing.

There was a harvest - one cut in
the year of establishing on the trail on
31.10.2007. Table 1 shows the yields of
fresh and dry mass of CVT for forage and
percentage of dry matter. The highest
yield is the standard variety Roy (4142.0
kg ha 'l) and the breeding population NBG
(3628.6 kg ha '1), where the percentage of
dry matter is higher 27, 34 and 29.31%,
respectively.

Tabnuua 1. o6uB 3eneHa n cyxa maca, (kg ha 'l) OT TeTpansiougeH nacuuieH

paiirpac, | otkoc, 31.10.2007 r.

Tablel. Fresh and dry matter yield (kg ha 'l) of tetraploid perennial ryegrass, |

cut - 31.10.2007

BapuaHT Csexa maca Cyxo0 BeLLeCTBO Cyxa maca PaHr

Variant Fresh mass Dry matter, % Dry mass Rank

1. NBG 12380 29,31 3628,6 2

2. SBG 13770 25,16 3464,5 3

3. Roy 15150 27,34 4142,0 1

4. Pandora 9830 24,12 2371,0 4
Mpe3 2008 r. ca npubpaHn Tpwu In 2008, three cuts in CVT for

oTkoca B KCO 3a hypax 3a 6barapckute
HOoMepa 1 2 3a Genruiickute copToBe. B
Tabnuua 2 ca npeAcTaBeHn faHHWUTe 3a
[o6buB cBexa u cyxa bmomaca u % cyxo
Bewectso 3a | nogpact (29.04.08). C
Hail-BMCOK Ao06MB cyxa Maca e SBG,
cnegpaH oT NBG, T.e. 6birapckute Homepa.

Tabnuua 2. lobnB 3eneHa n cyxa maca, kg ha -

pamrpac, | oTkoc, 29.04.2008 r.

forage for Bulgarian numbers and 2 for
Belgian varieties were harvested. Table 2
shows the vyields of fresh and dry
biomass and % dry matter for | cut
(29.04.08). The highest dry mass yield is
SBG, followed by NBG, ie. Bulgarian
numbers.

! oT TeTpannovgeH nacuiieH

Table 2. Fresh and dry matter yield (kg ha ™) of tetraploid perennial ryegrass, |

cut - 29.04.2008

BapuaHT Csexa maca Cyxo BeLLecTBO Cyxa maca PaHr
Variant Fresh mass Dry matter, % Dry mass Rank
1. NBG 31427,2 21,23 7856,8 2
2. SBG 37874,6 21,74 9468,6 1
3. Roy 28448,9 28,57 7112,2 3
4. Pandora 25692,1 25,14 6423,0 4

B Ta6bnuua 3 ca paHHWTE 3a

pobvBa Ha dypax oT Il nogpact
(12.06.08). HabniogaBa ce cMsHa Ha
paHroBeTe, KaTto MbpBa noO3uUUMS Cce

In Table 3 are the data on the
forage yield from the 2nd cut (12.06.08).
There was a change in the ranks, the first
position being occupied by NBG (2818.6
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3aema ot NBG (2818,6 kg ha™), a BTopa
oT copT Pandora (2054,0), a SBG e Ha 4-
Ta nosuums (1772,1 kg ha™). Mopaau
TPYMECEYHOTO 3acyllaBaHe W BUCOKU
NEeTHW TemnepaTypw, pacTeHusTa nsnag-
Haxa B /IeTeH MNOKoI 1 TpeTn nogpact ce
hopmupa camo npu  ObArapckute
HomMepa M e npubpaH Ha 29.10.2008 r.
(Tabnuua 4). NBG e c no-Bucok [o6us
Ha goypax oT SBG, cboTBETHO 1253,5 1
880 kg ha™ cyxa maca.

kg ha ') and the second of the Pandora
variety (2054.0), while SBG was in the
4th position (1772.1 kg ha ). Due to the
three-month drought and high summer
temperatures, the plants fell in summer
dormancy and the third regrowth was
formed only with Bulgarian numbers and
was harvested on 29.10.2008 (Table 4).
NBG has a higher forage yield of SBG,
respectively 1253.5 and 880 kg ha-1 dry
matter.

1

Tabnuua 3. lo6buB 3eneHa n cyxa maca, kg ha = ot TeTpannongeH nacuuieH

paiirpac, Il otkoc, 12.06. 2008 r.

Table 3. Fresh and dry matter yield (kg ha 'l) of tetraploid perennial ryegrass, Il

cut - 12.06. 2008

BapuaHT Csexa maca Cyxo0 BeLLecTBO Cyxa maca PaHr
Variant Fresh mass Dry matter, % Dry mass Rank
1. NBG 11274,4 27,05 2818,6 1
2. SBG 7088,2 29,05 1772,1 4
3. Roy 8152,3 30,06 2038,1 3
4. Pandora 8216,0 28,06 2054,0 2

Tabnuua 4. lobnB 3eneHa n cyxa maca, kg ha -

panrpac, Il oTkoc, 29.10. 2008 .

! oT TeTpannovgeH nacuiieH

Table 4. Fresh and dry matter yield (kg ha ™) of tetraploid perennial ryegrass, I

cut - 29.10. 2008

BapuaHT Csexa maca Cyxo BeLLecTBO Cyxa maca PaHr
Variant Fresh mass Dry matter , % Dry mass Rank
1. NBG 5014,2 32,06 1253,5 1
2. SBG 3523,4 33,24 880,9 2
3. Roy - - - -
4. Pandora 5 3 - -

B Ta6bnuua 5 ca paHHWTE 3a
roguwHmMa  aobme Ha ypak B Cyxo
BELLECTBO W paHroBeTe Mo TO31 OCHOBEH
nokasaren. Ha nbvpea nosnuna e SBG —
121215 kg ha', cnegsaH oT NBG -
11928,2 kg ha™. CnpsmMo  cpeaHusT
ctaHgapt ot Roy n Pandora — 8813,6 kg
ha’, npeBulEHNETO €  CbOTBETHO
37,03% un 35,35%.

Table 5 shows the annual forge
yield of dry matter and the ranges for
these key characteristics. The first
position is SBG - 121215 kg ha™,
followed by NBG - 11928.2 kg ha .
Compared to the average standard of
Roy and Pandora - 8813.6 kg ha ! the
excess is 37.03% and 35.35%

respectively.
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Tabnuua 5. N'oguweH noémus cyxa maca (kg ha 'l) OT TeTpan/ioungeH naculieH

paiirpac, 2008 r.

Table 5. Annual dry matter yield (kg ha 'l) of tetraploid perennial ryegrass, 2008

BapuaHT | nogpact Il nogpact Il nogpact O6wo PaHr %to
Variant | cut Il cut [l cut Total Rank average
St
1. NBG 7856,8 2818,6 12535 119289 2 135,35
2. SBG 9468,6 1772,1 880,9 121215 1 137,33
3. Roy 7112,2 2038,1 0,00 9150,3 3 103,82
4. Pandora 6423,0 2054,0 0,00 84770 4 96,18
Average from St (3and 4) 6767,6 2046,1 0,00 8813,6 100

B Tabnuua 6 ce nocoysa pasnpe-
JeneHneTto Ha fobusa B % OT roguwHus
[O6MB NO OTKOCW, Kato CpaBHUTESTHO
Hail-paBHOMEpPHO € To 3a NBG,
CbOTBEHTO 65,86 - 23,96 - 10,51%.

Opyrute Tpu Homepa dopmupat
Han 75% oT roavwHua pobus npu |
nogpact u octaHanua asn npu Il nogpact
3a  Genruiickute coptoBe, a 3a
6bnrapckus SBG - HesHauuTeneH gan —
7% 3aewma Ill nogpacr.

Table 6 shows the distribution of
the yield in % of the annual yield by cuts,
with relatively the most uniform for NBG,
respectively 65.86 - 23.96 - 10.51%.

The other three numbers account
for over 75% of the annual yield in the |
cut and the remaining share in the
second cut for the Belgian varieties, and
for the Bulgarian SBG - a significant
share - 7% occupies the third cut.

Tabnuua 6. PasnpepeneHve Ha p[ob6umBa cyxa Maca B % Mo OTKOCU OT
TeTpan/iougeH naculleH paiirpac, 2008 .
Table 6. Dry matter yield distribution, % by cuts of tetraploid perennial ryegrass,

2008

BapuaHT | nogpact Il nogpact Il nogpact Cyma
Variant | cut Il cut Il cut Sum 2008
1. NBG 65,86 23,96 10,51 100

2. SBG 78,11 14,62 7,27 100

3. Roy 77,73 22,27 0 100

4, Pandora 75,77 24,23 0 100

3a TpeTa roguHa ca npubpaHn Tpu
oTkOoca 3a Obarapckute Homepa M 2 3a
6enrniickute coptoee. B Tabnvua 7. ca
npeacTaBeHn JaHHWTE 3a A06UB cBeXa U
cyxa buomaca 1 % cyxo BellecTBO 3a |
nogpacT (28.04.09). C Hali-B1COK A06uB
cyxa Maca e NBG (4312,7 k ha'l),
cnepgaH oT SBG (2896,4 kg ha™) , T.e.
6barapcknTe Homepa.

For the third year are harvested
three cuts for the Bulgarian numbers and
2 for the Belgian varieties. Table 7
presents the data on the yield of fresh
and dry biomass and % dry matter for the
first cut (28.04.09). The highest dry
matter yield is NBG (4312.7 kg ha - l),
followed by SBG (2896.4 kg ha " %), ie.
Bulgarian numbers.
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Tabnunua 7. Job6us 3eneHa n cyxa maca, kg ha 1ot TeTpanaougeH naculleH

paiirpac, | otkoc, 28.04.2009 r.

Table 7. Fresh and dry matter yield (kg ha 'l) of tetraploid perennial ryegrass, |

cut -28.04.2009

BapuaHT Csexa maca % Ccyx0 BeLecTBO Cyxa maca PaHr
Variant Fresh mass Dry matter Dry mass Rank
1. NBG 16840,0 25,61 4312,7 1
2. SBG 11750,1 24,65 2896,4 2
3. Roy 3030,1 32,23 976,6 3
4. Pandora 2119,7 31,74 672,8 4

B Ta6bnunua 8. ca paHHUTE 3a In Table 8 are the data on the
pobmBa Ha dypax ot Il nogpact | forage yield from the 2nd cut (16.06.09).

(16.06.09). Habniopgaesa ce crTabusiHOCT
Ha paHroeeTe, KaTto NbpBa NO3ULMA ce
3aema ot NBG (1779,6 kg ha™), a BTopa
oT SBG (931,0 kg ha™). Mopagn 3acy-
luaBaHe W BUCOKW NIETHW Temnepatypw,
pacTeHusTa nsnagHaxa B fieTeH NOKoW K
TpetTn nogpact ce copmMmupa camo npu
6barapckTe Homepa U e npubpaH Ha
23.10.2009 r. (Tabnuua 9). NBG e c no-
BUCOK [06uB Ha diypax oT SBG,
CcbOTBETHO 522,2 n 356,2 kg ha™ cyxa
maca.

Ranking stability is observed, with the
first position occupied by NBG (1779.6 kg
ha™) and second by SBG (931.0 kg ha™).
Due to drought and high summer
temperatures, the plants fell into summer
dormancy and the third cut was formed
only for the Bulgarian numbers and was
harvested on 23.10.2009 (Table 9). NBG
has a higher forage vyield of SBG,
respectively 522.2 and 356.2 kg ha™ dry
matter.

Tabnunua 8. o6mus 3eneHa n cyxa maca, kg ha 1ot TeTpanaougeH naculleH

paiirpac, Il otkoc, 16.06. 2009 r.

Table 8. Fresh and dry matter yield (kg ha 'l) of tetraploid perennial ryegrass, Il

cut - 16.06. 2009

BapuaHT Csexa maca % Ccyx0 BeLecTBO Cyxa maca PaHr
Variant Fresh mass Dry matter Dry mass Rank
1. NBG 4230,1 42,07 1779,6 1
2. SBG 1980,0 47,02 931,0 2
3. Roy 2219,9 39,34 873,3 3
4. Pandora 1390,0 48,98 680,8 4

Ta6nuua 9. lo6ms 3eneHa 1 cyxa Maca, kg ha ™ oT TeTpannongeH nacuiieH

pamrpac, Il otkoc, 23.10. 2009 r.

Table 9. Fresh and dry matter yield (kg ha ™) of tetraploid perennial ryegrass, Il

cut, 23.10. 2009

BapuaHT Csexa maca % cyx0 BeLecTso Cyxa maca PaHr
Variant Fresh mass Dry matter Dry mass Rank
1. NBG 1640,1 31,84 522,2 1
2. SBG 1080,0 32,98 356,2 2
3. Roy - - - -
4. Pandora - 3 - -
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B Ta6bnmuya 10 ca paHHuTe 3a
rogulHna  gobus Ha dypax B CyXO
BELLECTBO M paHroseTe Mo TO3M OCHOBEH
nokasaren. Ha nbpBa nosvuua e NBG —
6614,5 kg ha™, cnegsaH ot SBG — 4183,6
kg ha'. Cnpsmo cpegHwsaT cTaHgapT oT
Roy u Pandora — 1601,8 kg ha™, npesuLue-
HMETO e CbOTBETHO 412% 1 261%. ObscHe-
HWETO Ha rofiemMnTe pasnnuusa B NPOLAYKTUB-
HOCTTa Ha Obarapckite u  Genrniickute
U3NUTBaHW BapuaHT! e AbAroTpaHoCcTTa,
KOATO e XxapakTepHa caMO 3a MeCTHUTe
ajan-tMpaHu CcenekuumoHHn Homepa. 3a
nofo6HN pes3yntaTy nNpu YCioBuATa Ha
ANoHMA, KOUTO ca NO-MasIKo 61aronpPUATHN
3a oTrexjaHe Ha naculleH pairpac,
TeTpannougHUTe CopToBe Moka3BaT no-
[06BbP NPoAyKTMBEH W afjanTuBEH MNOTEeH-
uunan (Cai et al., 2014).

Tabnuuya 10. N'oguweH gobus cyxa maca kg ha -

panrpac, 2009 r.

Table 10 shows the annual yield of
forage dry matter and the ranges for this
key characteristic. The first position is
NBG - 6614.5 kg ha™, followed by SBG -
4183.6 kg ha* Compared to the average
standard of Roy and Pandora - 1,601.8
kg ha™, the excess is 412% and 261%
respectively. The explanation of the great
differences in the productivity of the
Bulgarian and Belgian tested variants is
the durability, which is characteristic only
for the local adapted breeding numbers.
For similar results under Japan’'s
conditions, which are less favorable for
perennial ryegrass cultivation, tetraploid
varieties show better productive and
adaptive potential (Cai et al., 2014).

! oT TeTpannonaeH naculleH

Table 10. Annual dry matter yield (kg ha ) of tetraploid perennial ryegrass, 2009

BapuaHT | nogpact Il nogpact Il nogpact O6wo PaHr %to
Variant | cut Il cut Il cut Total Rank average
St
1. NBG 4312,7 1779,6 522,2 66145 1 412,94
2. SBG 2896,4 931,0 356,2 41836 2 261,18
3. Roy 976,6 873,3 0,00 1849,9 3 11549
4. Pandora 672,8 680,8 0,00 1353,6 4 84,50
Average from St (3and 4) 824,7 7771 0,00 1601,8 100

B Ta6numuya 11 ce noco4yBa pasnpe-
JeneHveTo Ha gobvsa B % OT rofuLIHUSA
[06UB N0 OTKOCKM, KATO CPaBHUTESTHO Haii-
paBHomMepHO e TO 3a NBG, cboTBEHTO
65,2 - 26,9 - 7,9%. [pyrute ABa HOmepa
hopmupart Hag 49,7% OT roguwHusa Aobme
npu | nogpact u octaHanua gan npu |l
nogpact (6enrnincknTe copTose).

Table 11 shows the distribution of
the yield in % of the annual yield by cuts,
with relatively the most uniform for NBG,
respectively 65.2 - 26.9 - 7.9%. The other
two numbers account for over 49.7% of the
annual yield in the year of the first cut and
the remainder of the second cut (Belgian
varieties).

Tabnuua 11. PasnpepneneHne Ha pgobuBa cyxa maca B % Mo OTKOocU OT
TeTpansiougeH naculeH paiirpac, 2009 r.

Table 11. Dry matter yield distribution, % by cuts of tetraploid perennial
ryegrass, 2009

BapuaHT | nogpact Il nogpact Il nogpact Cyma
Variant | cut Il cut Il cut Sum 2009
1. NBG 65,2 26,9 7,9 100
2. SBG 69,2 22,3 8,5 100
3. Roy 52,8 47,2 0 100
4. Pandora 49,7 50,3 0 100

110



3a Tpu rogmwHua nepuog (2007 —
2009 r.) no meToauka 3a bCK B Tabnmuya
12 ca npeactaBeHU AaHHUTe 3a [06uMB
cyxa 6uomaca 006WO W cpegHO 3a
nepuoga u Kato nNpoLeHT CNPsSMO cpefeH
CTaHOapT OT 4-Te HoMmepa W cpefeH
CTaHAapT OT ABaTa Genrniickm copra.

C Hali-BMcok 06w, [obuB cyxa
Maca e NBG (22172,0 kg ha'l), cneagaH
oT SBG (19769,7 kg ha'l), T.e. O6bsrap-
ckute Homepa. [MpeBuWEHMETO CMPSMO
nocoyeHuTe No-rope craHdapTn € CboT-
BETHO 28-62 % 3a NBG u 14-45 % 3a
SBG.

Tabnuua 12. lobuB Ha doypax cyxa maca, kg ha -

nacuuleH parrpac (2007-2009 r.)

For the three-year period (2007-
2009) according to the VCU methodology
in Table 12, the vyield data for dry
biomass is shown in total and average for
the period and as a percentage against
the average of the 4 numbers and the
average of the two Belgian varieties.

With the highest total dry matter
yield is NBG (22172.0 kg ha ™), followed
by variant 2 (19769.7 kg ha '1), ie.
Bulgarian numbers. The excess over the
above standards is 128-162% for NBG
and 114-145% for SBG respectively.

! Ha TeTparnjiongHn Homepa

Table 12. Dry matter yield (kg ha ™) of tetraploid perennial ryegrass, (2007-2009)

Jo6uB Ha chypax B cyxo BellectBo / Dry matter forage yield , (kg ha ‘l)

BapuaHT CpepgHo PaHr % to

Variant o6uwo rogmLLHO, Ran St % to average St
2007 2008 2009 Total Annual average Kk (3+4) (1+2+3+4)

1. NBG 3628,611928,96614,5 22172,0 7390,7 1 162 128

2. SBG 3464,512121,64183,6 19769,7 6589,9 2 145 114

3. Roy 4142,0 9150,3 1849,9 15142,2 5047.,4 3 111 87

4. Pandora 2371,0 8477,0 1353,6 12201,6 4067,2 4 89 70

% to St (3+4) 4557,3 100%

% to St (1+2+3+4) 5773,8 100%™

B Tabnuua 13 e npeactaBeHo
pasnpefeneHveTo Ha A06MB cyxa maca
no roguHu, B Asn, % ot obwmsa gobus 3a
nepvoja Ha npoy4ysaHeTo, npueT 3a
100%. B roguMHata Ha Cb3gaBaHe Ha
TpeBocToUTe fJenbT Ha pobueBa e oT
16,2% 3a nacuweH pairpac NBG, go
27,4% npun copt Roy. [lNpe3 BToparta
roguHa ce noctura MakcvMmasiHa npoayk-
TUBHOCT 3@ BCUYKN BapuaHTK, KaTo AeNbT
OoT obuwara npoAyKTMBHOCT Bapupa oT
53,8 % 3a NBG pgo 69,5% 3a nacuwieH
paiirpac copT Pandora. [0o6uBbT Kato
Asan ot obwarta nNpoayKTMBHOCT npes
TpeTaTa roguHa e Hali-Bucok npu NBG 30
% n SBG 21,2%, a npu 6enrninckiTe Hai-
HUCBHK 3a uenma nepuwos 11,1% 3a
Pandora n 12, 2% 3a Roy.

Table 13 shows the distribution of
dry mass yield per year, per share, % of
the total yield for the survey period,
assumed to be 100%. In the year of
sward establishment the share of the
yield is from 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 perennial
ryegrass variety. The yield as a share of
total productivity in the third year is the
highest for NBG 30% and SBG 21.2%,
while the Belgian lowest for the whole
period 11.1% for Pandora and 12.2% for
Roy.
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Tabnunua 13. PasnpeneneHne Ha pobmBa cyxa mMaca B % Mo rogvHu ot
TeTpan/iougeH naculleH paiirpac, 2007-2009 r.
Table 13. Dry matter yield distribution, % by years of tetraploid perennial

ryegrass, 2007-2009

BapwuaHT / Variant 2007 2008 2009 Cyma / Sum 2007-2009
1. NBG 16,2 53,8 30,0 100
2. SBG 17,5 61,3 21,2 100
3. Roy 27,4 60,4 12,2 100
4. Pandora 19,4 69,5 11,1 100
2008 roguHa e no-6naronpusATHa 2008 is more favorable for

3a nacuvliHus pairpac oTriexgaH 3a
dypax, gokato 2009 e numuTupawa —
1/3 fo Y% OT NPOAYKTUBHOCTTA Ha (pypax
Ha npegxogHara roguHa. ViHTepec npeg-
CTaB/figBaT COPTOBETE, KOMTO Ca €eKOoJIo-
rmyeckn ctabusiiHW, T.e. C BWCOK NOTEH-
uman 3a NPOAYKTUBHOCT npu 6naronpuaT-
HW YCNOBMA U CbC 3anaseHy NPOAYKTUBHU
Bb3MOXHOCTM  MNPU  Heb6NaronpuAaTHM
(nMmuTnpawm) ycnosus Ha cpegarta. lo-
ctabunHu npu HebnaronpusatHaTta 2009 r.
ca ObsrapckuTe cesileKUMOoHHW mnonyna-
umn NBG n SBG paHrose 1 u 2 (Tabnuua
10). Mpwn 6enrniickute copToBe, NPOAYK-
TMBHOCTTA Ha oypax ce BMse CUMHO OT
ycrnoBuaTa Ha cpegata, Tbil KaTo ycno-
BUATA, MPU KOUTO Ca CeNekuMoHnpaHn ce
XapakrepmsupaTr C pas/IMyHu CTOMHOCTU
Ha TemnepaTypute 1 Basiexure.

N3BOAN

YcTaHOBEHO €, 4Ye ObarapcknTe
TeTpan/ionaHn CeneKkLMOHHN nonynauun
nacuileH pairpac ca [AbAroTpainHu,
BMCOKOMPOAYKTUBHM Ha ddypax U C BUCOK
afianTvBeH NoTeHUMasn 3a YC/oBuATa Ha
cTpaHata. CpegHoroguwHUTE faHHW 3a
[obuB hypax ca ¢ 6/1M3KM U NO-BUCOKM
CTOMHOCTM 3a 6bArapckuTe CenekuMoHHU
TeTpannongHn Homepa — 7390,7 kg ha™
3a NBG u 6589,9 kg ha' 3a SBG.
MpeBuWEHNETO CApPSAMO CTaHgapTuTe e
oT 45 go 62 %. BenrniicknaT copt Roy e
no-B1MCoKo406M1BEH Ha dypax B
cpaBHeHMe cbe copTa Pandora, 5047,4 kg
ha™ 1 4067,2 kg ha™, cboTBeTHO.

CopTtoBeTe u nonynauuute umart
pasnnyHa ctparerus 3a MHOrorofuMLHOCT

perennial ryegrass grassland grown for
forager, while 2009 is limiting - 1/3 to ¥ of
the forage yield of the previous year. Of

interest are the varieties which are
ecologically stable, i.e., with high
production potential under favorable

conditions and with good productivity in
adverse (limiting) environmental
conditions. More stable in the unfavorable
2009 are the Bulgarian breeding
populations NBG and SBG ranks 1 and 2
(Table 10).

For Belgian varieties, forage productivity
is strongly influenced by environmental
conditions, as the conditions under which
they are selected are characterized by
different values of temperatures and
rainfall.

CONCLUSIONS

The Bulgarian tetraploid selection
populations of perennial ryegrass have
been found to be long-lasting, high-
productive for forage and with high
adaptive potential for the country's
conditions. The average annual forage
yield data are close and higher for the
Bulgarian selection tetraploid numbers —
7390.7 kg ha™ for NBG and 6589.9 kg
ha® for SBG. The excess over the
standards is 145 to 162%. The Belgian
variety Roy is higher in forage yield than
Pandora, 5047.4 kg ha® and 4067.2 kg
ha™, respectively.

Varieties and populations have a
different multi-year strategy and differ in
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W ce pasfimyasaT no 6pos Ha oTKocuTe U
pasnpegeneHveTro Ha pgobuea. C Haii-
BMCOK [O06MB Ha dypax ce oT/M4yaBa
NBG B pesynrtaT Ha Hali-ronemus 6pori
OTKOCW W Hali-paBHOMEpPHO pasnpejere-
HVe Mo Ce30HW Nnpe3 roguHuTe, cnepsaH
oT SBG, koiTo uma cbLusi 6poin oTKocw.
Benruiickute coptoBe umar no-
Masika ObAroTpanHoCT Npy HawuTe ycno-
BUS, NO-HUCBK A0OMB Ha dypax, dhopmu-
pat no-manbk Opoil OTKOCW, Tbii kaTo
NpoAyKTUBHOCTTa Ha pypax ce Busie
CW/IHO OT yCnoBuATa Ha cpegarta, a Te ca

the number of cuts and distribution of
yields. The highest forage yield has the
NBG as a result of the largest number of
cuts and the most even distribution over
seasons over the years, followed by SBG,
which has the same number of cuts.

Belgian varieties have less
longevity under our conditions, lower
forage yields, a smaller number of cuts,
as forage productivity is  strongly
influenced by environmental conditions
and they are selected under conditions

ceflekuMoHupaHn npu ycnosus, xapakte- | characterized by different values of
pusnpalm ce C passimdHyM CTOMHOCTWU Ha | temperatures and precipitation.
TemnepaTypute n Basiexure.
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PE3IOME

Lenta e pa ce onpegenu cbvabp-
XaHMEeTo Ha BOAOPA3TBOPUMM 3axapu
(BP3) Ha KOMEKLUMOHHN 06pa3um nacuileH
paiirpac, exoBa rf1asuua, TPbCTUKOBUA-
Ha, /iMBajHa W 4YepBeHa B/lacaTka U ce
n3BbpWU oT60p. lpe3 nepuoga 2015-
2017 r. B VI®K-TneBeH ca npoy4yeHu 3
KOJTEKUMOHHN NUTOMHMKA NPU  NOJICKU
HEMOMMBHN  YC/IOBUA  BBPXY U3NYyXKEH
YyepHo3eM, No 6/10KOB METO/, B 2 NOBTOpe-
Hus o6Lo 35 obpasuun, ¢ 50 nHamemayan-
HW pacTeHusi BCEKW: naculleH pairpac —
21 (15 coptoBe u 6 ekotunose, 11
TeTpannongHu un 10 gunnongHu, OT
Bbnarapusa, benrns, PymbHUA n Kutain);
Bnacatka — 8 (3 — TpbCcTUKOBUAHA, 3 —
yepBeHa u 2 niMBajHa, oT Tax 5 copTose 1
3 ekoTunose, oT bbarapysa u PymbHUS);
exoBa rnasuua — 6 (3 coptoee M 3
ekoTunoee OT bBbarapys n PymbHUS).
CbabpxaHueTo Ha BP3 e onpegeneHo no
EpmakoB 1 gp. (1987) n ca npeacraBeHu
cpegHn, MUHUMaSTHU, MaKCUMaJsTHW
CTOWHOCTMW, CTaHAApPTHW OTK/IOHEHMS NO
nogpactu u roguvHu, obuwo cpegHo 3a
Konekymuute. Mo meTtoga Ha Frances and
Kannenberg (1978) e wu3BbplueHa cenek-
LMOHHa OLleHKa 4ype3 pasnpeAeneHneTo Ha
reHoTWMnoBeTe CNpsIMO CpefHWTe 3a KOoslek-
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SUMMARY

The aim is to determine the water-
soluble carbohydrates (WSC) content of
collections accessions of perennial
ryegrass, cocksfoot, tall, meadow and red
fescue and to make the selection. During
the period 2015-2017 in the IFC-Pleven
three collections were studied on leached
black soil, rain fed conditions, by block
method in 2 repetitions a total of 35
accessions, each of with 50 individual
plants: perennial ryegrass — 21 (15
varieties and 6 ecotypes, 11 tetraploids
and 10 diploids, from Bulgaria, Belgium,
Romania and China); fescue — 8 (3 — tall,
3 — red and 2 meadow, form them 5
varieties and 3 ecotypes, from Bulgaria
and Romania); cocksfoot — 6 (3 varieties
and 3 ecotypes from Bulgaria and
Romania). The WSC content was
determined by Ermakov et al. (1987) and
average, minimum, maximum values,
standard deviations by regrowths and
years, and total mean for the collections.
According to Frances and Kannenberg
(1978) the breeding assessment was
done by genotypes distribution against the
collections average values for WSC and
coefficient of variation. It was found that
WSC content varied according to the plant
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unnTe cToiHocTM 3a BP3 u BapuauuoHeH
KoeuUMeHT. YCTaHOBEHO e, Ye CbAbpxa-
HueTto Ha BP3 Bapupa B 3aBUCMMOCT OT
pactutenHus Bua, reHotuna (CopT wau
eKoTuM, NIOUAHO HMBO, rpyna Ha 3pAnocT) 1
CEe30HHU pa3nuuus (nogpact W roauHu),
KaKkTo 1 OT yC/noBusTa Ha oTrnexgaHe. Haii-
BMCOKO CbAbpxaHue Ha BP3 ce oTuuta npu
naculleH pavirpac, cnefaH OT BracaTkuTe
N Hali-HMCKO Mpu exoBa rnasuua. OT6paHun
ca reHoTMNOBE MacuuleH pairpac: Meltador,
Melverde, Meracoli, Melpetra, XapmoHusi 1
PaBHOrop c no-Bncoko covabpxaHve Ha BP3
OT cpefHoroguvliHaTa CTOMHOCT 3a KOsiek-
unaTa v npes ABeTe rofvHU Ha npoyysaHe-
TO, KaTo TeTpaniongHuTe CoOpToBe Umart no-
BUCOKO CbAbpxaHue Ha BP3. OtbpaHu ca
reHoT!NoBe exoBa [flaBuuya C MO-BUCOKO
CbAbpXaHue OT cpefHoroguliHaTa CTOW-
HOCT 3a Konekyusata: Abbpasa n BGR 1120.
CbabpxaHneto Ha BP3 BbB Biacatkute
3aeMa MeXAUHHO NOJSIOKEeHNe Mexay nacu-
LLleH paiirpac 1 exosa rnasuua 1 ca oTopa-
HW TeHOTMNOBE TPbCTUKOBMAHA U YepBeHa
B/lacaTka C MO-BWCOKO ChbAbpXaHue OT
cpegHorogMlHata CTolMHOCT 3a BP3 Ha
Konekumata: Adela, Atoluka n Ravnogor.

Kntouosu AYMU: nacuiieH
paiirpac, exoBa rnaBvuUa, BracaTka,
CopTOBE, €EKOTUNOBe, BOAOPA3TBOPUMM

3axapu, CenekLoHHa OLEeHKa

YBO/[,

AHIMIMACKMAT paiirpac e egHa oOT
Hali-npoyYBaHNTE U LEHHU MacuLLiHK
TpEBM Ha yMepeHus Kaumat B cBeTa
(Cunningham et al., 1994; Humphreys et
al., 2010; Katova, 2005, 2016). ExoBaTa
rnaBvua ocurypsisa BUCOK, CTabuneH u
KayecTBeH gobus Gmomaca C rosissim gua-
Ma3oH Ha TOIEPaHTHOCT KbM Knnmara. T4
€ Mpaso-, CEHKO-, TOM/0- U CYXOYyCTOM-
ymBa Cc Ao6pa Bb3CTaHOBUTE/HA CMOCO6-
HOCT cnepf nokocsBaHe. Pop Festuca
BK/IIOYBa pasHOO0bpas3HM TPeBM, KOMMO-
HEHTU Ha eCTeCTBEHMW, NOCTOSAHHW W WH-
TEH3MBHW nacuwia, nmeBagu, TPEBHU Mo-
Wy 1 naHawadgT. CbabpxaHneTo Ha BP3
NPV MHOTOrOAMLLIHUTE XUTHU TPEBU Binsie
6n1aronpusATHO BbPXY NOEMaHeTo, cMunia-
HeTO M 13Non3BaHeTo Ha dhypaxa (Jones

species, genotype (variety or ecotype,

ploidy level, group of maturity) and
seasonal differences (regrowths and
years), also growing conditions. The

highest WSC content was measured in
perennial ryegrass, followed by fescues
and the lowest in cocksfoot. The perennial
ryegrass genotypes: Meltador, Melverde,
Meracoli, Melpetra, Harmoniya and
Ravnogor with increased WSC content
above year average value for the
collection during the two years of the
study were selected, as the tetrploid
varieties had higher WSC content. The
cocksfoot genotypes with higher WSC
content above collection average were
selected: Dabrava and BGR 1120. The
WSC content in the fescue occupies an
intermediate  position  between the
perennial ryegrass and the cocksfoot and
genotypes of reed and red fescue with a
higher content than the average annual
value for WSC of the collection were
selected: Adela, Atoluka n Ravnogor.

Key words: perennial ryegrass,
cocksfoot, fescue, varieties, ecotypes,
water-soluble carbohydrates, breeding
assessment

INTRODUCTION

Perennial ryegrass is one of the
most researched and valuable temperate
pasture grasses in the world
(Cunningham et al., 1994; Humphreys et
al., 2010; Katova, 2005, 2016). Cocksfoot
has a high and stable quality biomass
yield with a large range of climate
tolerance. It is frost-, shade-, heat and
drought tolerant with good regrowth
ability. Fescues are very diverse grasses
which are important components of
natural, permanent, and intensively
managed grasslands, lawns, and turfs,
and are used for conservation purposes.
The content of water-soluble
carbohydrates (WSC) has a beneficial
effect on the intake, digestion and use of
feed (Jones and Roberts, 1991, Miller et
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and Roberts, 1991; Miller et al., 2001;
Halling et al., 2004, Masahito, 2011). C
yBenuyaBaHe CbAbpxaHneto Ha BP3 ce
nogobpssa NPOTEVH — BbrexuaparHus
6as1aHC, KakTo Npu pacTeHus, Taka u npu
XWBOTHWTE, NOBULLABA Ce CMUIaeMocTTa
Ha MpoTeMHM M Ce HamansBa CbAbpXa-
H/EeTO Ha HMTpaTM B OKOMHaTa cpeja
(Jolaosho et al., 2009; Luscher et al.,
2014). Naydenova and Vasileva (2016) n
Kirilov and Vasileva, (2016) yctaHoBsBaT,
ye exosara rnasuya umMa no-go6po
KauyecTBO Ha (hypaxa OT TPbCTUKOBMAHA
B/lacatka v e no-npegnountaHa oT OBLE.
Mpe3 nocnegHoOTo feceTunetve ca Cb3-
JafleHn HOBY COPTOBE MacuLLeH paiirpac,
C MNO-BMCOKO cCbAbpXaHne Ha BP3 B
O6egnHeHoTo kpancteo (Wilkins and
Lovatt 2007, Wilkins et al., 2010) n Hosa
3enaHansa (Rasmussen et al, 2009).
MoBeueTo Ny6nMKyBaHW AAHHW MOKa3Bar,
ye XMNBOTHWTE, KOUTO KOHCYMUpaT TPEeBU C
BMCOKa KOHLleHTpauusa Ha BP3, nsnonssar
npoteMHa B guetata cu No-ePekTyBHO,
KOeTo BOAM [0 NoBuMLIaBaHe Ha npupacrta
XXMBO Terno, fobrs Ha MASKO U NO-HUCKA
3ary6a Ha N (Lee et al., 2001; Evans et al.
2011, Miller et al., 2001). BP3 n cypoBusTt
npotenH (CI1) ca rnaBHUTE KOMMOHEHTU
Ha KNeTbYHOTO CbABPXKMMO Npu pacTe-
Huata (Humphreys, 1994). XvMWYHUAT
CbCTaB Ha TPeBHMA hypax ce Bausie OT
cnegHuTe haktopu: hasa Ha passutume,
pacTuTesiHa 4acT, rovLIeH Ce30H, noyse-
HO pH u cTaTyc Ha TopeHe (Frame, 1994),
n pasbupa ce, OT reHotuna. Mo-BMCOKOTO
cbabpxaHne Ha BP3 uma 3HauyeHune 3a
COpPTOBETE MaculLeH panrpac usnosi3saHun
B CYyXW paioHU, B KOUTO € XapaKTepHO Mo-
HWKaBaHe Ha cMunaemMocTTa npes JATo-
TO W Ha XpaHuTesiHata My CTOWHOCT npes3
eceHta (Hayward and McAdam,1988;
Smith et al., 1998). Cnopeg (Haigh,
1990), Heo6XOAMMOTO CbAbpXaHue Ha
BP3 3a ocurypsiBaHe Ha epmeHTauus
npu cuaaxupaHe Ha XWUTHU Tpesu 6e3
[obaBkn e MuHMMym 3,7 % OT cBexaTa
Maca (unm okono 15 % ot CB). Cbabpxa-
HMeTo Ha BP3 e enH OT rnasHUTE Kpu-
Tepun 3a KayecTBO Ha (hepmeHTaumsATa

al., 2001, Halling et al., 2004, Masahito,
2011). |Increasing the WSC content
improves protein - carbohydrate balance,
both in plants and animals, increases
digestibility of proteins and reduces the
content of nitrates in the environment
(Jolaosho et al., 2009; Luscher et al.,
2014). Naydenova and Vasileva (2016)
and Kirilov and Vasileva, (2016) found
that the cocksfoot had a better quality of
the tall fescue feed and was more
preferred than the sheep. In the last
decade, few improved ryegrass varieties
had been bred for increase WSC
concentration, in UK (Wilkins and Lovatt
2007; Wilkins et al. 2010), and New
Zealand (Rasmussen et al., 2009). Most
published data suggest that animals
consuming grasses with high WSC
concentrations were able to utilize the
protein in their diet more efficiently,
resulting in increased liveweight gain, milk
production and lower loss of N (Lee et al.,
2001; Evans et al., 2011; Miller et al.,
2001). WSC and crude protein (CP) are
the main components of the plant cell
content (Humphreys, 1994). The chemical
composition of the grass feed is
influenced by the following factors:
development phase, plant part, annual
season, soil pH and fertilization status

(Frame, 1994), and of course by
genotype. Higher WSC content is
important for perennial ryegrass varieties
used in dry areas, which are
characterized by a decrease in
digestibility in the summer and its

nutritional value in autumn (Hayward and
McAdam, 1988; Smith et al.,, 1998).
According to Haigh (1990), the required
WSC content to provide fermentation for
silage of non-additive perennial grasses is
at least 3.7% of the fresh mass (or about
15% of the dry mass). The WSC content
is one of the main quality criteria for
fermentation in silage (Wilkinson et al.,
1981). Beever (1993) believes that the
breeding of fodder grasses must
increasingly be linked to the animal's
requirements for a suitable type of diet,
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npu cunaxupane (Wilkinson et al., 1981).
Beever (1993) cmsATa, Ye cenekyusTa Ha
ypaxHuTe TpeBu TpsibBa BCE MO-TACHO
Ja ce 06Bbp3Ba C U3NCKBaHMATA Ha
XWBOTHUTE 3a NOAXOASALL, TUM Ha XpaHeHe,
Kato ce nofobpsiBa [OCTbLMHOCTTA Ha
Bbrnexuaparnte U ce KOHTposivpa pas-
rpaxnaHeTo Ha npoTeuHa. Cnopep, Carlier
(1994) “npeanHara” 3a XUBOTHUTE TpeBa
Tpa6Ba fa cbabpxa 50-60 % AOCTBMHU
Bbrnexvaparn n 12% nporenH cbc 100%
ycsoumocT. Carlier and Van Waes (2000)
oTunTaTr CcregHua XuUMUYeH CcbCTaB oT
nacuuleH pawrpac, B % ot CB: 6e3a30THU
€KCTpakTHU BellecTsa - 47, CI - 15, BP3 -
15, ma3HuHn - 3, nenen - 10, cyposwu
BNakHUHW - 25. Cpef XWUTHUTE TPeBU Ha
YMepeHus KIumart, NacuLLHUAT pairpac e ¢
Han-BMCOKO CbAbpXaHue Ha BPB — cpegHo
170 (min 46, max 315) g kg™ (no McDonald
et al.,, 1981), a Hail-HMCKO Npu exoBa rna-
Buua. Humphreys and Turner (2002) ycTa-
HoBsABaT 27% BapupaHe Ha BP3 npwu copTo-
Be macuLleH paiirpac. FeHeTMYHOTO Bapupa-
He Ha BP3 npu palirpaca e no-BUCOKO,
oTKosIKOTO ToBa Ha CI1 nnuM Ha cmunae-
MocTTa Ha CB (Bugge, 1978; Marais et al.,
1993; Humphreys, 1989 a, b, c; Jafari, 2012;
Katova and llieva, 2017). TeTpannougHute
COpTOBE Ca C MO-BUCOKO CbAbpXaHue Ha
BP3 (Gilliland et al., 2002, Ghesquiere and
Baert, 2014; Katova, 2005, 2016). B mHoro
npoyysaHus € YyCTaHOBeHa oTpuuaresiHa
Kopenauus mexay Ao6uBa 1 KavyecTBeHuUTe
napametpu (Frandsen, 1986). Npu HAKou
TeTpansongHu copToBe naculleH U wuta-
NMaHcKn paiirpac HMBoTO Ha CI1 ocTaBa
HENpPoOMEeHEeHO, A0KaTO CbAbpXaHMeTo Ha
BP3, wn Bcnegctene anetutHoctTa, ce
nosmwaeat (Fojtik and Horak, 1991). BP3
4ecTo umar no-BMcoKa HacnegAaemocT, OT
Apyrute nokasarenu 3a KayecTtBoTo. Haii-
NPOAYKTUBHUTE W ABATOTpaiiHM CcopTOoBe
nacuiieH pairpac nokassaTt TeHAeHUWs 3a
Nno-BNCOKO CbabpxaHue Ha BPB (Fulkerson
et al., 2004). YBeNM4YeHOTO CbabpXaHne Ha
BP3 B HOBUTE cOpTOBE naculleH paiirpac
ce cMATa 3a Nporpec B cesnekuuaTa.

Llenta e ga ce npoyum cbabpxa-
Hueto Ha BP3 Ha KonekumoHHu obpasum
nacueH pairpac, exosa rnasuya, Tpbe-
TUKOBUAHA, NMBaJHa N YepBeHa Bnacartka

improving the availability of carbohydrates
and controlling the degradability of the
protein.

According to Carlier (1994), the "ideal"
grass to the animals should contain 50-
60% of accessible carbohydrates and
12% of protein with 100% absorption.
Carlier and Van Waes (2000) report the

following  chemical = composition  of
perennial ryegrass, in% of DM: non-
extractable substances - 47, CP-15,

WSC-15, fat 3, ash -10, crude fiber -25.

Among the grasses of moderate climate,
perennial ryegrass has the highest WSC
content - an average of 170 (min 46, max
315) g kg* (McDonald et al., 1981), and
the lowest in the cocksfoot. Humphreys
and Turner (2002) found a 27% variation
of WSC in perennial ryegrass varieties.
The genetic variation of WSC in the
perennial ryegrass is higher than that of
the CP or the DM digestibility (Bugge,
1978; Marais et al.,, 1993; Humphreys,
1989 a, b, c; Katova and llieva, 2017).
The tetraploid varieties have a higher
WSC content (Gillland et al.,, 2002,
Ghesquiere and Baert, 2014; Katova,
2005, 2016). In many studies, a negative
correlation between yield and quality
parameters has been found (Frandsen,
1986). In some tetraploid varieties of
perennial and Italian ryegrass the level of
CP remains unchanged, while the content
of WSC and, due to palatability, increase
(Fojtik and Horak, 1991). WSC often have
higher inheritance than other quality
indicators. The most productive and
persistent perennial ryegrass varieties
tend to have a higher WSC content
(Fulkerson et al.,, 2004). The increased
content of WSC in new varieties of
perennial ryegrass is considered a
progress in the plant breeding.

The aim is to determine the water-
soluble carbohydrates (WSC) content of
collections accessions of perennial
ryegrass, cocksfoot, tall, meadow and red
fescue and to make the selection of the
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N ce M3BbPLIN OTOOP Ha CTabUMHU reHo-
TUMOBE C BUCOKO CbAbpxaHne Ha BP3.

MATEPWNAN N METO4WA

Mpe3 eceHTa Ha 2015 r. B ONUTHOTO
none Ha V®K ca 3anoxeHn 3 KOEeKUMOH-
HU nuTtoMHMUM (KIM) ¢ o6wo 35 Homepa —
COpTOBE U €EKOTUMOBE MHOrOroAMLLIHN
XWUTHW TpeBU, C MHAMBUAYAIHO Pa3noso-
XEHVe Ha pacTeHuATa, ypes pascaj, npu
pascTtosiHue 50/50 cm, Bcekn obpasel e
npeagctaseH ot 50  wvHAMBMAYaNHU
pacteHna — 25 3a diypax n 25 — 3a
cemeHa). lNMpe3 BeretayuaTa €XerofHo e
U3BBPLIBAHO [ABYKPaATHO WHAWBMAYAHO
nogxpaHeaHe Ha pacteHuaTa ¢ no 6 kg N
da’ a.B. nog hopmaTa Ha amoHueBa
cenutpa (NH4NO3) nponeTHO U eceHHo.
OonutuTe ca u3BefeHW Mpu HENOJSIMBHU
ycnosus. [pubrpaHeTo Ha 3eneHarta
Maca e M3BBLPLUEHO WHAMBUAYASTHO Ypes
PbYHO MOKOCHABaHe CbC Cbpn  Ha
BMCOYMHA 5-7 cm. NbPBOTO NpubupaHe e
BbB (pasa Hayaslo Ha u3KIacsiBaHe,
crnopef, rpynute Ha 3pesfiocT, a cneg-
BallMTe oTaBu — NpPUGIM3UTENHO Ha 4
cegmuyeH wuHTepsan. [Nokasartenute ca
OTuMTaHW Mpes3 BTOpa W TpeTa roguvHa oT
3anaraHe Ha konekumnte. Kr-1 — nacuweH
panrpac (Lolium perenne L.) 21 o6pasuu
(15 copToBe n 6 ekoTMNOBE; MO NPOU3X0L, —
6barapckm — 9, 6enrminckn — 9, pyMbHCKN —
2 ” KuTaiickm — 1; no nnouaHoct — 10
gunnongHn n 11 tetpannougHu; KM 2 —
Festuca — 8 Homepa (3 TpbCTMKOBMAHA
Bnacatka (Festuca arundinacea Schreb.), 2
nvneBagHa Bnacartka (Fetsuca pratensis L.) 1
3 yepBeHa Bnacartka (Festuca rubra), oT Tx
5 ca coptoBe 1 3 ekoTunoBe, 4 6GbATapPCKu,
3 pymbHCKM 1 1 6enruiicku; KM 3 — (Dactylis
glomerata L.) BkiouBa 6 obpasun exosa
rnasmya (3 coptoBe u 3 ekotunose , 4
6barapckm n 2 pymbHCkM). ExerogHo ca
peanu3vpaHu pasfnMueH 6poil OTKOCU 3a
pasnuuyHuTe  KOMEKUMOHHM o6pasuun: 3a
nacuileH pairpac npes 2016 r. 2 (Ne15), 3
(Ne 11, 12, 13,14, 17, 31, 32, 33, 34) unn 4
otkoca (Ne1,2,3,4,5,6,7,8,9,10,16), a npes
2017, 3 (Ne33), 4 (Ne1,5,6,7,15,31,32,34)
wm 5 otkoca (Ne 2,3,4,8,9,10,11,12,
13,14,16 n 17); 3a exoBa rnasuya — 2016 —

stable genotypes with higher WSC

content.

MATERIAL AND METHODS

In the autumn of 2015 in the
experimental field of IFC - Pleven, three
collections (KN) with a total of 35 numbers —
varieties and ecotypes of perennial
grasses, with individual plant layout, by
seedlings at a distance of 50/50 cm , each
sample is represented by 50 individual
plants — 25 for fodder and 25 for seeds)
were established. During the vegetation,
twice a year, individual fertilization of the
plants with 60 kg N ha™* a.s. in the form of
ammonium nitrate (NH4NO3), spring and
autumn. The experiments were carried
out in non-irrigating conditions. The
harvesting of the green mass was made
individually by manual mowing with a
sickle at a height of 5-7 cm. The first cut is
in the beginning of heading, according to
maturity groups, and the next one is at
approximately 4 weeks interval. The
characters are measured in the second
and third year of establishment of the
collections. Collection nursery KN1
involves — perennial ryegrass (Lolium
perenne L.) 21 accessions (15 varieties
and 6 ecotypes; by origin — Bulgarian — 9,
Belgian — 9, Romanian — 2 and Chinese —
1; by ploidy level — 10 diploids and 11
tetraploids; KN 2 —Festuca — 8 accessions
(3 tall fescue (Festuca arundinacea
Schreb.), 2 meadow fescue (Festuca
pratensis L.) and 3 red fescue (Festuca
rubra L.), from them 5 are varieties and 3
ecotypes, 4 Bulgarian, 3 Romanian and 1
Belgian; KN 3 — (Dactylis glomerata L.)
involves 6 accessions of cocksfoot (3
varieties and 3 ecotypes, 4 Bulgarian and
2 Romanian). Various number of cuts for
different  collection  specimens are
implemented annually: for perennial
ryegrass in 2016 - 2 (Nel5), 3 (Ne 11, 12,
13,14, 17, 31, 32, 33, 34) or 4 cuts
(Ne1,2,3,4,5,6,7,8,9,10,16), and during
2017 - 3 (Ne33), 4 (Nel,5,6,7,15,31,32,34)
or 5 cuts (Ne 2,3,4,8,9,10,11,12,13,14,16
n 17); for cocksfoot — 2016 — 3 cuts
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3 otkoca (Ne25,26,27,28,29,30), 2017 — 5
(Ne30) nnn 6 otkoca (Ne25,26,27,28,29) u
3a Bnacatkute — 2016 r. - 2 (Ne
19,22,23,24) vnn 3 otkoca (Nel8,20,21), a
2017 r. - 5 (Ne21,22,23,24) win 6 oTkoca
(Ne18,19,20 n 35).

XUMNYHM aHann3sn: Bopgopas-
TBOpUMK BbrNexmapatun (BPB), % CB —
CbAbpXaHneTo MM e onpegeneHo no
KonopumeTpuyeH meTtog Ha Ermakov et
al. (1987). MeToabT ce OCHOBaBa Ha
npomMsHaTta B LBeTa Ha MefeH ravuepar
ypes 3aBupaHe C BOAHU EKCTpaKTu OT
3axapu. 3a aHanu3 ce B3emaT CpegHu 3a
obpaseua pacTutenHu npobu OT BCeku
OTKOC MO rOAWNHN, U3CYLUEHWN MpuU 60° C o
NMOCTOSAAHHO Terno. 3axapuTte ce ussnuyar
C ropewa BoOga, nognarar ce Ha
XUAponmn3a CbC COJMIHA KUCENMHA U ce
[obaesa mefeH rnvuyepart.

CTaTuncrtunyecka obpaboTka
Ha faHHuUTe: KomnwTbpHata obpabdoTka
Ha pgaHHute (4pe3 Excel, npu P=0,05)
BK/IIOYBA [MCNEpCUOoHeH aHanui. [JaHHuTe
3a BP3 ca xapakTtepusmpaHu C: rpaHu4Hu
cToiHoCcTM (Min M max), cpegHa apwT-
MeTu4yHa (X), CTaHO4APTHO OTKMOHeHMe (SD)
n koepuumeHT Ha BapupaHe (CV, %).
BapupaHeto ce cunta 3a cnabo, cpegHo
WAM  CWIHO npu  cToilHocTM Ha CV,
cboTBeTHO: A0 10%; >10-20%, n >20 %
(Dimova and Marinkov, 1999). Mo Fransis
and Kannenberg (1978) c¢ napameTpu
cpegHo cbabpxaHve Ha BP3 un cpepeH
BapuauuoHeH koepuumeHT ca oTbpaHu
reHoTunoBe OT BCEKW BuWA, MNpeBuLIaBaliu
cpefHuTe CTOMHOCTM 3a KonekuuuiTe B
ABeTe nocnegosarenHu roguHu.  Kato
OCHOBEH KpWTepuii Npu oT6opa Ha esiMTHU
reHoTunoBe ca W3Nof3BaHu cpegHuTe
apuTMETUYHM CTOMHOCTU MO CbAbpPXaHue
Ha BP3 Ha thypax cyxa maca, % u CV, %.

PE3YJITATN N OBCbXAAHE

YcTaHOBEHO e, ye CbAbp)KaHWeTo
Ha BP3 npu MHOroroguLuHu X1UTHN TPEBU
Bapvpa B 3aBUCUMOCT OT pacTUTeNHUS
BWA, reHotuna (CopT WAuM eKoTuM, MIoUAHO
HVMBO, rpyna Ha 3ps/IocT) U CEe30HHW pas-
nnuua  (nogpactm U rofuHKU), Kakto uU oT
yc/noBusiTa Ha oTrexaaHe (TopeHe, cylia,

(Ne25,26,27,28,29,30), 2017 — 5 (Ne30) or
6 cuts (Ne25,26,27,28,29) and for fescue
— 2016 - 2 (Ne 19,22,23,24) or 3 cuts
(Ne18,20,21), and 2017 - 5
(Ne21,22,23,24) or 6 cuts (N18,19,20 and
35).

Chemical analyses: Water
soluble carbohydrates (WSC), % DM —
their content is determined by the
colorimetric method of Ermakov et al.
(1987). The method is based on the color
change of the copper glycerate by boiling
with aqueous extracts of sugars. For
analysis, average samples were taken
from each accession of the plant samples,
dried at 60 ° C to constant weight. The
WSC are extracted with hot water,
hydrolysed with hydrochloric acid and
copper glycerate is added.

Statistical data processing:
Computer data processing (using
Excel, at P = 0.05) involves a
dispersion analysis. WSC data are
characterized by: marginal values (min
and max), arithmetic mean (x), standard
deviation (SD) and coefficient of variation
(CV,%). Variation is considered weak,
moderate or strong at CV values,
respectively: up to 10%; > 10-20%, and>
20% (Dimova and Marinkov, 1999).
According to Fransis and Kannenberg
(1978) with average WSC content and
mean variation coefficient are selected for
genotypes of each species exceeding the
collectins average for the two consecutive
years. As a major criterion for selection of
elite genotypes, the mean arithmetic
values of WSC content of forage dry
mass,% and CV,% were used.

RESULTS AND DISCUSSION

It was found that WSC content of
perennial grasses varied according to the
plant species, genotype (variety or
ecotype, ploidy level, group of maturity)
and seasonal differences (regrowths and
years), also growing conditions
(fertilization, drought, cold , low and high
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CTy[, HACKM U BUCOKWN TemnepaTypu n ap.).
Haii-Bucoko cbabpxaHue Ha BP3 cpegHo-
roAuLWHO ¥ 3a ABeTe roAuHN Ce oTuuTa npu
naculleH painrpac, cnefsaH OT BnacaTkuTe
W Hali-HUCKO Mpu exoBa rnasuua.

CpefHute CTOMHOCTU 3a CbAbpXa-
Hve Ha BP3 3a 2016 r. npu nacuueH
paiirpac ca no-BUCOKW B CPaBHEHWE C Te3u
ot 2017 r. — 8,09% un 6,22%, CHLOTBETHO
(Tabnuua 1 n 2). Habnwopgasa ce CWUHO
BapupaHe no nogpactu u reHotunose. MNpe3
2016 r. MbpBU N YEeTBBLPTU MogpacTu ca c
Hali-BMCOKO CpeAHo CbAbpxXaHue Ha BP3 —
9,68% un 9,83%, a Tpetn m BTOpPU C MO-
Hucko. — 7,12% wn 6,15%. M3BecTHO e, 4e
npu cyla KOHUeHTpaumsaTa Ha (pyKTo3aHu
W Opyrv BOAOPa3TBOPUMU BbIexuapatv B
nacuwHuAT palirpac Hamanssa (Karsten
and MacAdam, 2001), Taka ce Hama/isBa
OCMOTMYHMA NOTeHUunan u ce nopobpssa
BOJHUSA CTATyC Ha pacTeHMATa, KakTo 1 npu
rnokocsiBaHe crfief, cylla, KOHLUeHTpaumsaTa
Ha BP3 B O6uomacata Ha crneaBawus
nogpact Hamanasa ¢ 50 %, T.k. ronama
yacT OT cuHTe3mpaHuTe BPB ce nsnonssar
3a oTpacTtBaHe cnepg geconvaymuata (Norris
and Thomas, 1982). Te3n aktn 6uxa
MO fa OBSICHAT HUCKWTE CTOMHOCTU Ha
BP3, ycTaHOBEHV B HACTOALETO Mpoyysa-
He. KoHueHTpaumsaTa Ha BP3 Bapupa B
3aBMCUMMOCT OT Ce30Ha W BpemMeTo npe3
JeHA. Ta HapacTBa OT Ha4a10ToO Ha MapT [0
240 g kg' CB B Hauyanoto Ha Maii u
Hamasnsasa cunHo npu otasute o 140-70 g
kg™ CB npe3 asrycT. (Smith and Elgersma,
2004). MakcMmanHata cToiiHoCcT 3a BP3 e
14,5% wn 14% 3a Sokolare n Harmoniya,
cboTBeTHO (Tabnuua 1). Mpe3 2017 r. TeH-
JeHumsTa e cxogHa — MbpBKM nogpact
9,38% wn BTOpM 8,15%, crnepBaHu OT YeT-
BbPTW, BTOPU U TPETU C HAW-HUCKO CbAbP-
XaHne Ha BP3. 3a nogob6Ha TeHAeHUuS
cbobuwaear Lawson and Kelly (2014) n
Katova (2005). MakcumasniHaTa CTOMHOCT 3a
BP3 e 12% 3a HoBWUTE TeTpan/iongHu
6bnrapckn coprtose Tetrany u  Tetramis
(Tabnuua 2). Ha dmrypa 1 e npeactaBeHo
pasnpe-geneHveTo Ha obpasuute 3a 2016 .
no cbabpxaHue Ha BP3 u CV, %. B nbpBu
KBaZpaHT ca cTtabunHute obpasuy ¢ BUCOKO
cbAbpxaHne Ha BP3 — 7 6pos n oT Tax 5 ca
TeTpangougHn, a BbLB BTOPU KBaApaHT ca
06pasunTe ¢ BUCOKO CbAbp-XaHne Ha BP3,

air temperatures etc. The highest WSC
content was measured in perennial
ryegrass, followed by fescues and the
lowest in cocksfoot.

The average values for WSC in
2016 for perennial ryegrass are higher
than in 2017 - 8.09% and 6.22%,
respectively (Table 1 and Table 2).
Significant variations in regrowths and
genotypes are observed. In 2016, the first
and fourth regrowth had the highest
average content of WSC - 9.68% and
9.83%, and the third and the second with
lower ones. - 7.12% and 6.15%. It is
known that in drought the concentration of
fructoses and other  water-soluble
carbohydrates in the perennial ryegrass
decreases (Karsten and MacAdam,
2001), thus decreasing the osmotic
potential and improving the water status
of the plants as well as in the post-drought
cutting, the WSC concentration in the
biomass the next growth decreases by
50%, b.c. most of the synthesized WSC
are used for growth after defoliation
(Norris and Thomas, 1982). These facts
could explain the low WSC values found
in this study. The WSC concentration
varies depending on the season and time
of day. It increased from early March to
240 g kg'l DM in early May and declined
sharply to 140-70 g kg'1 DM in August
(Smith and Elgersma, 2004). The
maximum value for WSC is 14.5% and
14% for Sokolare and Harmoniya,
respectively (Table 1). In 2017, the trend
is similar - the first growth 9.38% and the
second 8.15%, followed by fourth, second
and third with the lowest WSC content.
Lawson and Kelly (2014) and Katova
(2005) reported such a trend. The
maximum value for WSC is 12% for the new
tetraploid Bulgarian varieties Tetrany and
Tetramis (Table 2). Figure 1 shows the
distribution of accessions for 2016 with
WSC content and CV,%. In the first
quadrant are the stable accessions with a
high content of WSC - 7 and 5 of them are
tetraploid, while in the second quadrant are
the samples with a high content of WSC but
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HO C BWCOK KOeCMLMHT Ha Bapvauus, T.e.
HecTabunHn — 2 6posi. O6wo 9 obpasuym
naculleH pairpac npefcrasrnsiBaT MHTepec
3a otbopa. Ha durypa 2 o6wo 12 obpasuym
npesuLaBaT cpefgHata CToliHOCT 3a BP3 3a
KonekumaTa oT nacueH pairpac 3a 2017 r.
OT6paHn ca reHoTMNoBe NaculleH pairpac
C NO-BMCOKO CbAbpXaHne 0T CpeaHOroaunL-
HaTa CTOMHOCT 3a KonekuusaTa u npes aseTe
roguHN  Ha  Mpoy4YBaHeTO: Meltador,
Melverde, Meracoli, Melpetra, XapmoHus 1
PaBHorop (®urypu 1 1 2). NMoTBbpXAaBa ce,
Yye TeTpanIougHUTe COpTOBE WuMar no-
BUCOKO CbAbpxaHue Ha BP3 B HaweTto
npoyusaHe (Jung et al, 1996; Smith et al.
2001; Gilliland et al. 2002, Ghesquiere and
Baert, 2014; Katova, 2016).

with a high coefficient of variation, i. e.
unstable - 2. A total of 9 accessions of
perennial ryegrass are of interest to the
selection. In figure 2, a total of 12 samples
exceed the average for WSC for the 2017
for perennial ryegrass collection. The
perennial ryegrass  genotypes  with
increased WSC content above year average
value for the collection during the two years
of the study were selected: Meltador,
Melverde, Meracoli, Melpetra, Harmoniya
and Ravnogor (Figures 1 and 2). It is
confirmed that tetraploid varieties have a
higher WSC content in our study (Jung et al,
1996, Smith et al 2001, Gilliland et al., 2002,
Ghesquiere and Baert, 2014, Katova, 2016).

Ta6bnuua 1. CbabpkaHue Ha BP3, % oT cyxOoTo BewecTBO Ha 06pa3um naculleH pairpac

3a 2016 .

Table 1. Water soluble carbohydrates content, % of dry matter of perennial ryegrass

accessions in 2016

N O6pasel CbabpxaHve Ha BP3, % WSC content CV,%
Accession | cut Il cut Il cut IV cut average
1 Sokolare 14.5 5.6 5.7 9.1 8.73 47.90
2 Harmoniya 14 5.6 6.2 8.5 8.58 44.62
3 Tetramis 8.8 4.3 5.6 9.1 6.95 34.14
4 Strandja 9.7 4.4 4.5 9.1 6.93 41.42
5 Tetrany 10 3.4 5.5 11 7.48 48.42
6 Mara 11 4.5 4.5 9.7 7.43 46.05
7 Ravnogor 9.3 5.2 6.5 10.6 7.90 31.43
8 Topolovgrad 6.5 6.4 5.8 10.4 7.28 28.95
9 Merlinda 8.3 3.5 5 12 7.20 52.45
10 Roy 8.5 5.8 5.5 7.6 6.85 21.00
11 Meltador 12.5 8.6 12 11.03 19.23
12 Meracoli 9.6 7.5 104 9.17 16.34
13 Melpetra 9 6.5 11 8.83 25.52
14 Floris 5.8 7.5 104 7.90 29.44
15 Iljo 8.5 9 8.75 4.04
16 Bekovi skali 8 5 6.6 11 7.65 33.30
17 CHINA 12 6.2 4.5 7.57 51.97
31 Magura 7 5.2 6.6 6.27 15.08
32 Ravnogor 8.5 8.7 10.4 9.20 11.35
33 Melverde 12.7 8.6 8.6 9.97 23.75
34 Merkem 9 7.6 8.30 11.93
average 9.68 6.15 7.12 9.83 8.09 30.40
min 5.80 3.40 4.50 7.60 6.27 4.04
max 14.50 9.00 12.00 12.00 11.03 52.45
SD 2.34 1.74 2.49 1.29 1.15 14.65
CV, % 24.16 28.22 34.95 13.16 14.25 48.18
LSD 0.01 1.31 0.98 1.40 0.73 0.65 8.23
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dwur. 1. PasnpegeneHne Ha o6pa3umTe NaculleH paiirpac no cbabpxaHue Ha BP3 3a
2016 .
Fig. 1. Distribution of perennial ryegrass accessions according to WSC content in 2016

Tabnvua 2. CbabpxaHne Ha BP3, % OT cyxO0TO BewecTBO Ha 06pasum naculleH panrpac
3a 2017 .

Table 2. Water soluble carbohydrates content, % of dry matter of perennial ryegrass
accessions in 2017

O6pasel, CbabpxaHue Ha BP3, % WSC content
N accession I cut Il cut lllcut | IVcut | Vcut | Average CV,%
1 Sokolare 10.2 4.7 3.6 6.17 57.34
2 Harmoniya 10 7.5 4.4 4.4 10.1 7.28 38.84
3 Tetramis 12 7 2.9 4.1 8.5 6.90 52.46
4 Strandja 11.4 5.4 4.6 5.5 9.1 7.20 40.58
5 Tetrany 12 5.6 35 7.03 62.95
6 Mara 10.7 3.7 3.5 5.97 68.72
7 Ravnogor 9.6 5.4 3.5 6.17 50.62
8 Topolovgrad 8.8 7.7 5.2 4.6 6.3 6.52 26.64
9 Merlinda 9 5.7 4 4 6.5 5.84 35.52
10 Roy 11.5 4.5 4.5 6.1 8.7 7.06 42.75
11 Meltador 8.8 4 4.6 7.5 9.6 6.90 36.20
12 Meracoli 10.5 5.8 3.5 7 8 6.96 37.28
13 Melpetra 8.1 4.5 2.2 5 6.1 5.18 41.79
14 Floris 7.5 4.5 1 6.5 6.7 5.24 49.90
15 lljo 9.5 4.7 15 5.23 76.94
16 Bekovi skali 8.8 4.8 1.7 5.5 10 6.16 53.78
17 CHINA 4.5 6.5 4.7 6 5.43 18.02
31 Magura 9 4.1 1.6 4.9 4.90 62.73
32 Ravnogor 8.8 3.6 4 5.47 52.93
33 Melverde 10.2 5.2 8.2 7.87 31.99
34 Merkem 6 5.3 4 5.10 19.90
average 9.38 5.25 3.65 5.47 | 8.15 6.22 45.61
min 4.50 3.60 1.00 4.00 | 6.10 4.90 18.02
max 12.00 7.70 8.20 7.50 | 10.10 7.87 76.94
SD 1.86 1.16 1.58 1.11 1.52 0.87 15.46
CV, % 19.83 22.09 43.32 | 20.23 | 18.67 14.00 33.89
LSD 0.01 1.05 0.65 0.89 0.62 | 0.85 0.49 8.69
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Fig. 2. Distribution of perennial ryegrass accessions according to WSC content in

2017

CpepgHute CTOIAHOCTK 3a
cbabpkaHne Ha BP3 3a 2016 r. npwu
exoBa rnasuua ca 6nm3kun ¢ Tesam ot 2017
r.—4,26% un 4,04%, cboTBeTHO (Tabnuuu
3 u 4). Habnwopasatr ce pasnMuusa no
cbabpXaHueto Ha BP3 no nogpacty,
kato npe3 2016 r. Hali-HACKO € CbAbp-
XaHVWeTo UM B MbpBU nogpact (2,72%) n
HapacTea npnban3NTeNIHO ABa NbTU BbLB
BTOpU (4,03%) 1 Tpy NbTM B TPETM NOA-
pacT (6,03%). MakcumanHaTa CTOMHOCT e
8,40 B Tpetn otkoc 3a BGR 1120. lpes3
2017 1. NbpBUN M LWECTM nogpactn ca c
Hai-BMCOKO CbabpxaHue Ha BP3 (6,80%
n 6,68%), kaTo TO HaMassiBa 3Ha4YUTEsTHO
OT BTOPM, NETU, TPETM 1 € Hali - HUCKO 3a
yeTBbPTM nogpact (1,77%). Makcuman-
Hata cToiHocT e 10,5% 3a ekoTun
BekoBu ckann. OT6paHN ca reHoTunose
exoBa [/1aBuuya C Mo-BUCOKO CbAbpXKa-
HVe OoT cpegHoroyHaTa CTOAHOCT 3a
KonekumsaTa M npe3 [ABeTe roAvHM Ha
npoyysaHeto: [AvbpaBa m BGR 1120
(durypn 3 n 4).

The average values for WSC
content in 2016 for the cocksfoot are
close to those of 2017 - 4.26% and
4.04%, respectively (Tables 3 and 4).
There are differences in the WSC content
of the regrowths, the lowest in the first
growth (2.72%) in 2016 and increases
approximately twice in the second
(4.03%) and the third in the third regrowth
6.03%). The maximum value is 8,40% in
third regrowth for BGR 1120. In 2017,
first and sixth regowths have the highest
WSC content (6,80% and 6,68%),
decreasing significantly from second,
fifth, third and lowest for fourth regrowth
(1.77%). The maximum value is 10.5%
for Bekovi Scali ecotype. Genotypes of
cocksfoot with a higher content than the
average annual value for the collection
were selected during both study years:
Dabrava and BGR 1120 (Figures 3 and
4).
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Tabnuua 3. CbabpXaHue Ha BP3, % cyxo BelecTBO Ha 06pasym exosa r1aBuua 3a
2016 .

Table 3. Water soluble carbohydrates content, % of dry matter of cocksfoot
accessions in 2016

O6pasell CobabpxaHve Ha BP3, % WSC content
N accession | cut Il cut Il cut average CV,%
25 Intensiv 15 4.6 6.7 4.27 61.31
26 Magda 18 3.3 7 4.03 66.36
27 Dabrava 4.5 4.4 5 4.63 6.94
28 Topolovgrad 2.5 4 4.6 3.70 29.23
29 BGR1120 3.5 4.4 8.4 5.43 48.01
30 Bekovi skali 25 3.5 4.5 3.50 28.57
average 2.72 4.03 6.03 4.26 40.07
min 1.50 3.30 4.50 3.50 6.94
max 4.50 4.60 8.40 5.43 66.36
SD 1.11 0.53 1.58 0.70 22.59
CV, % 41.02 13.18 26.16 16.46 56.39
LSD 0.01 1.17 0.56 1.66 0.74 23.76
2016
6 -
BGR1120
*
59 Dabrava
*
;} 4 4 - * -_0 Series1
=
‘0
3 -
2 T
5 15 25 35 45 55 65 75
CV,%

dur. 3. PasnpeneneHne Ha obpasuute exosa rnasuua no cbabpkaHne Ha BP3 3a
2016r.
Fig. 3. Distribution of cocksfoot accessions according to WSC content in 2016
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Tabnuua 4. CbabpXaHue Ha BP3, % cyxo BelwecTBO Ha 06pasym exosa raBuua 3a

2017 .

Table 4. Water soluble carbohydrates content, % of dry matter of cocksfoot

accessions in 2017

O6pasely CoabpxaHue Ha BP3, % WSC content
N accession | lcut | llcut | llcut | IVcut | Vecut VI | average | CV,%
26 Magda 8 3.6 1.5 0.7 2 6.3 3.68 78.68
27 Dabrava 7.5 55 2.1 3.1 3.5 6.3 467 44.74
28 Topolovgrad | 2.6 2 05 | 12 15 6.1 2.32 | 85.70
29 BGR1120 7.7 2 2.4 1.5 1.9 4.22 7352
30 |Bekoviskali | 105 | 35 | 25| 26 5.24 | 66.54
average 6.80 3.52 2.08 1.77 2.30 6.68 4.04 67.27
min 2.60 | 2.00 | 0.50 0.70 1.50 6.10 2.32 44.74
max 10.50 | 5.50 3.50 3.10 3.50 8.00 5.24 85.70
SD 2.81 1.38 1.01 0.90 0.78 0.89 1.00 15.38
CV, % 41.26 | 39.21 | 48.61 | 51.09 | 33.82 | 13.31 24.68 22.86
LSD 0,01 2.95 1.45 | 1.06 0.95 0.82 0.93 1.05 16.17
2017
6
5 e Bekovi skali
DS Dabrava .
Intensiv BGR 1120
4 P
*
X
*
2 -
1 -
0 . . . . .
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cV.%

dur. 4. PasnpeneneHve Ha obpasuuTte exoBa rnasvya no cbabpxaHne Ha BP3 3a

2017 .

Fig. 4. Distribution of cocksfoot accessions according to WSC content in 2017

CbabpxaHueTto BP3 BbB
Bnacartkute 3aema MeXANHHO
NosIOXEHNe MeXay naculleH painrpac u
exoBa rnasvua. CpepgHoroguiiHarta
CTOWHOCT 3a 2016 r. e 7,08%, a 3a 2017

Ha

The WSC content in the fescue
occupies an intermediate  position
between the perennial ryegrass and the
cocksfoot and genotypes of reed and red
fescue. The average annual value for
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r. € no-Hucka 5,54% (Ta6nuvum 5 n 6). Mo
nogpacTtun croiiHocTuTe 3a 2016 r. Bapu-
part, kato MbpBU NOAPaCT € C HaW-HUCKO
cbabpkaHue 5,50% M NOCTENEHHO Ha-
pactBa BbB BTOpY 7,48% 1 Tpetun 8,33%.
MakcumanHaTa cToiiHocT e 9,5% 3a eko-
Tmn ATonyka. MNpes 2017 r. Hail-BUcokaTa
cpefHa CTOMHOCT e 3a WwecTn nogpact
(9,0%), cnepBaH OT neTun, BTOpU, TPETH,
MbpPBM WM Hali-HUCKa MpU 4YETBBLPTU MNoA-
pact (4,0%). MakcumMasiHUTE CTOMHOCTM
ca 10,7% 3a copt Adela n 10,5% 3a
Albena. OTbpaHK ca reHoTUNoBe TPbLCTU-
KOBMAHA W 4YepBeHa Bnacatka C Mo-
BNCOKO CbAbpXaHuWe OT CpefHOoroauil-
HaTa CTOMHOCT 3a BP3 Ha konekuusita u
npes fAseTe roAMHM Ha MpPOy4YBaAHETO:
Adela, Atoluka n Ravnogor (durypm 5 n
6). B 3aknwouveHue, BBMPEKU rosiemuTte
KonebaHns BbB BP3, abmkawm ce Ha
(hakTOpuTe Ha OKOJIHaTa cpefa u heHo-
(ha3nte Ha pacTeHusTa, MMa reHeTUYHU
BapvaLuu BbTpe U Mexay nonynauuy 3a
TO3X Mpu3HaK, KouTo 6uxa Mornm fa

6bAaT M3N0N3BaHN Ype3 Cenekuus.

2016 is 7.08%, while for 2017 it is 5.54%
lower (Tables 5 and 6). By regrowths, the
values for 2016 are varied, with the first
growth having the lowest level of 5.50%
and gradually increasing to a second
7.48% and a third 8.33%. The maximum
value is 9.5% for the Atoluka ecotype. In
2017, the highest average was for the
sixth regrowth (9.0%), followed by fifth,
second, third, first and lowest in the fourth
regrowth (4.0%). The maximum values
are 10.7% for Adela and 10.5% for
Albena. Genotypes of tall and red fescue
with a higher content than the average
annual value for WSC of the collection
were selected: Adela, Atoluka wu
Ravnogor (Figures 5 and 6). In
conclusion, despite great fluctuations in
WSC due to environmental and plant
developmental factors, there is genetic
variation within and between forage
grasses populations for this character
which could be exploited by selection.

Tabnmuya 5. CbabpxaHne Ha BP3, % cyxo BelecTBO Ha 06pasym Bnacartka 3a 2016r.
Table 5. Water soluble carbohydrates content, % of dry matter of fescue accessions

in 2016
O6pasel CoabpxaHue Ha BP3, % WSC content
N accession | cut Il cut Il cut average CV,%
18 F.ar. Albena 1 6.5 8.8 5.43 73.77
19 F.ar. Adela 7.5 8.5 8.00 8.84
20 F. ar. IRGR - Sadovo 15 8.5 7 5.67 65.04
21 F.pr. Transilvan 4 6.3 9 6.43 38.90
22 F.r. Capriora 74 5.6 6.50 19.58
23 F.r. Ravnogor 7.6 o 8.30 11.93
24 F.r. Atoluka 9.5 9 9.25 3.82
average 5.50 7.48 8.33 7.08 31.70
min 1.00 5.60 7.00 5.43 3.82
max 9.50 9.00 9.00 9.25 73.77
SD 3.33 1.52 0.91 1.44 28.20
CV,% 60.54 20.31 10.89 20.38 88.96
LSD 0.01 3.24 1.48 0.88 141 27.45
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Fig. 5. Distribution of fescue accessions according to WSC content in 2016

Tabnmuya 6. CbabpxaHne Ha BP3, % cyxo BellecTBO Ha 06pas3ym Bnacatka 3a 2017 r.
Table 6. Water soluble carbohydrates content, % of dry matter of fescue accessions

for 2017
O6pasell CoabpxaHue Ha BP3, % WSC content
N accession lcut |llcut |Illcut|IVcut|Vcut |VIecut average | CV,%
18 | F.ar. Albena 7 ]105] 54 | 25 | 6 | 85| 665 [41.22
19 F.ar. Adela 45 1107 ] 65 6 7 |105]| 753 |33.44
20 F. ar. IRGR - Sadovo 6 5.3 35 2.6 4.6 8 5.00 |38.22
21 F. pr. Transilvan 33 | 45 | 59 4 101 5.56 |48.75
22 F. r. Capriora 32 | 55 | 59 | 45 478 |25.21
23 F. r. Ravnogor 1.8 3.6 3.5 2.6 4.8 3.26 | 34.68
24 | Fur. Atoluka 46 | 63 | 6 | 54 | 77 6.00 |19.18
7 F.pr. Merifest 5.5 6.5 25 4.4 9 5.58 |43.37
average 4.49 | 6.61 | 4.90 | 4.00 | 7.03 | 9.00 5,54 |3551
min 1.80 | 3.60 | 2.50 | 2.50 | 4.60 | 8.00 3.26  |19.18
max 7.00 |10.70 | 6.50 | 6.00 | 10.10|10.50| 7.53 [48.75
SD 1.69 | 2.63 | 1.50 | 1.34 | 2.07 | 1.32 1.28 9.67
CV. % 37.60|39.78|30.56 | 33.46 | 29.44 | 14.70 | 23.11 |27.24
LSD 0.01 154 | 240 | 1.36 | 1.22 | 1.88 | 1.20 1.17 8.81
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N3BOAM

> YcTaHOBEHO €, Ye CbAbp-
XaHneto Ha BP3 npu MHororoguiHu
XUTHW TPeBM Bapupa B 3aBUCUMMOCT OT
pactTutenHus BuA, reHotuna (CopT wau
eKoTun, nAOMAHO HMBO, T[pyna Ha
3pSAN0OCT) U Ce30HHU pasnmuma (nogpacTu
W TOOWHW), KaKTO W OT YycnoBuATa Ha
oTrnexaaHe (TopeHe, cylwa, CTyf, HUCKA
1 BUCOKM TemnepaTypu u ap.).

> Hali-BMCOKO CbAbpXaHue
Ha BP3 cpepgHorogMwHo ” 3a [Bete
roAVHM ce oTyMTa Npy NaculleH pairpac,
cnefBaH OT B/acaTkMTe W Hail-HUCKO npu
exoBa rnasuua.

> CpepgHute CcTOMHOCTU 3a
cbabpXaHne Ha BP3 3a 2016 r. npwu
nacueH pairpac ca no-BUCOKM B cCpas-
HeHue c Te3n oT 2017 1. — 8,09% un 6,22%,
CbOTBETHO. HabnogaBa ce cuiHO Bapu-
paHe no nogpactn wn reHortunose. lpe3
2016 r. MbpBU N YETBBLPTU NOZPAcTU ca C
Hall-BNCOKO CPeaHO CbhAbpXaHue Ha BP3 —
9,68% un 9,83%, a Tpetn n BTOpPU C MO-
Hucko. — 7,12% un 6,15%. lpe3 2017 r.
TeHAeHUmMATa e cxoHa — NbpBM nogpact
9,38% wun BTOpM 8,15%, cnepsaHu OT
4YeTBBbPTU, BTOPU WU TPETU C HaN-HUCKO
cbabpxaHne Ha BP3. OtbpaHun ca

CONCLUSIONS

> It was found that WSC
content of perennial grasses varied
according to the plant species, genotype
(variety or ecotype, ploidy level, group of
maturity) and seasonal differences
(regrowths and vyears), also growing
conditions (fertilization, drought, cold, low
and high air temperatures etc.

> The highest WSC content
was measured in perennial ryegrass,
followed by fescues and the lowest in
cocksfoot.

> The average values for
WSC in 2016 for perennial ryegrass are
higher than in 2017 - 8.09% and 6.22%,
respectively. Significant variations in
regrowths and genotypes are observed. In
2016, the first and fourth regrowth had the
highest average content of WSC - 9.68%
and 9.83%, and the third and the second
with lower ones. - 7.12% and 6.15%. In
2017, the trend is similar - the first growth
9.38% and the second 8.15%, followed by
fourth, second and third with the lowest
WSC content. The perennial ryegrass
genotypes with increased WSC content
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reHoTUNoOBe MNaculleH pairpac ¢ no-
BMCOKO CbAbpXaHue OT cpefHoroamiLHa-
Ta CTOMHOCT 3a KonekumaTa u npes gsete
roguHn Ha npoy4yBaHeTo: Meltador,
Melverde, Meracoli, Melpetra, XapmoHusi
n PasHorop. TeTtpaniongHute copToBe
MMaT Mo-BUCOKO CbAbpXaHue Ha BP3.

> CpepgHute CcTOMHOCTU 3a
cbabpXaHne Ha BP3 3a 2016 r. npwu
exoBa rnasuuya ca 6nmskn ¢ Team ot 2017
r. —4,26% un 4,04%, cboTBeTHOo. Habnto-
JaBaT ce pas/iMunsa no CbAbpXaHUeTo Ha
BP3 no nogpacTtu, kato npe3 2016 r. Hait-
HUCKO € CbAbpXaHNeTo VM B NbPBU MNoj4-
pacT (2,72%) n HapacTBa NpUGAN3NTENHO
ABa NbTu BbB BTOpK (4,03%) 1 Tpy NbTH
B Tpetn nogpact (6,03%). MNpe3 2017 r.
NMbpBM M LWeCTM nogpactu ca C Hali-
BMCOKO CbAbpXaHue Ha BP3 (6,80% u
6,68%), kato TO HamansBa 3HauYNTEsHO
OT BTOpM, NETW, TPETU 1 € HaWl - HUCKO 3a
yeTBbPTU nogpact (1,77%). OT6paHn ca
reHoTUNoBe exoBa rnasua C no-B1UCOKO
CbAbpXaHue oT cpegHoroguliHara CTol-
HOCT 3a Ko/iekuusita n npes Aserte rognHu
Ha npoyyBaHeTo: [bbpasa n BGR 1120.

> CvabpxaHueto Ha BP3
BbB B/flacatkuTe 3aema MeXxAMHHO MoJo-
XEHne Mexay naculleH pairpac n exosa
rnaeuuya. CpegHoroguiHata CTOMHOCT 3a
2016 1. e 7,08%, a 3a 2017 r. e no-Hucka
5,54%. [lo nogpactu CcTOWHOCTUTE 3a
2016 r. Bapupart, KaTo MbpBK NoApacT e ¢
Hali-HUCKO CbabpxaHue 5,50% wn nocte-
neHHo Hapactsa BbB BTOpU 7,48% n
TpeTun 8,33%. Mpe3 2017 r. Hali-BUCOKaTa
CTOMHOCT e 3a wecTtn nogpact (9,0%),
cnejsaH OT nNeTwn, BTOPW, TPETU, MbPBU Y
Hai-HMCKa npu 4eTBBLPTU NogpacT (4,0%).
OT6paHn ca reHoTunoBe TPbCTUKOBUAHA
W YyepBeHa B/fiacatka C Mo-BUCOKO CbAbp-
XaHue OT cpefHorognwHaTta CTOMHOCT 3a
BP3 Ha konekuusaTa: Adela, Atoluka wu
Ravnogor.

above year average value for the
collection during the two years of the
study were selected: Meltador, Melverde,
Meracoli, Melpetra, Harmoniya and
Ravnogor. Tetraploid varieties have a
higher WSC content.

> The average values for
WSC content in 2016 for the cocksfoot
are close to those of 2017 - 4.26% and
4.04%, respectively. There are differences
in the WSC content of the regrowths, the
lowest in the first growth (2.72%) in 2016
and increases approximately twice in the
second (4.03%) and the third in the third
regrowth 6.03%). The maximum value is
8,40% in third regrowth for BGR 1120. In
2017, first and sixth regowths have the
highest WSC content (6,80% and 6,68%),
decreasing significantly from second, fifth,
third and lowest for fourth regrowth
(1.77%). Genotypes of cocksfoot with a
higher content than the average annual
value for the collection were selected
during both study years: Dabrava and
BGR 1120

> The WSC content in the
fescue occupies an intermediate position
between the perennial ryegrass and the
cocksfoot and genotypes of reed and red
fescue. The average annual value for
2016 is 7.08%, while for 2017 it is 5.54%
lower. By regrowths, the values for 2016
are varied, with the first growth having the
lowest level of 5.50% and gradually
increasing to a second 7.48% and a third
8.33%. In 2017, the highest average was
for the sixth regrowth (9.0%), followed by
fifth, second, third, first and lowest in the
fourth regrowth (4.0%). Genotypes of tall
and red fescue with a higher content than
the average annual value for WSC of the
collection were selected: Adela, Atoluka n
Ravnogor.

NMTEPATYPA | REFERENCES
1. Beever, D.E., 1993. Ruminant animal production from forages: present
position and future opportunities. In: Proceedings of the 17" International Grassland
Congress, Palmerston North, New Zealand, pp. 535-542.

130



2. Bugge, G., 1978. Genetic variability in chemical composition of Italian ryegrass
ecotypes. Zeitschrift fur Pflanzenzuchtung, 81, 235-240.

3. Carlier, L., 1994. Breeding, Forage quality, feeding value and animal
performance. In: Proceedings of the 19" Fodder Crops Section Meeting. Brugge,
Belgium, 25-27. Editors: Dirk Reheul and An Ghesquiere, pp. 1-289.

4. Carlier, L. and C. Van Waes, 2000. Tackling the quality of forage crops. In:
Animal and environmental friendly methods for the determination of the feeding value
of agricultural products in the frame of a sustainable agriculture. NIRS symposium,
Sofia, 23 October 2000, pp. 1-8.

5. Cunningham, P. J., M. J. Blumenthal, M. W. Anderson, K. S. Prakash and
A. Leonforte, 1994. Perennial ryegrass improvement in Australia, New Zealand
Journal of Agricultural Research, 37(3), 295-310,

DOI: 10.1080/00288233.1994.9513068

6. Dimova, D and E. Marinkov, 1999. Experimental Case and Biometrics.
Academic Publishing of Agricultural University, Plovdiv, 263, 137-138 (Bg).
7. Ermakov, A., V. Arasimovich, N. Yaroch, U. Peruanskii, G. Lukovnikova

and M. |konomova, 1987. Biochemical research methods for plants. Agropromizdat,
M., 134-135 (Ru).

8. Evans, G., M. D. Fraser, |. Owen and D. A. Davies, 2011. An evaluation of
two perennial ryegrass cultivars (AberDart and Fennema) for sheep production in the
uplands. Journal of Agricultural Science 149, 235-248

9. Fojtik, A. and J. Horak, 1991. Zbornik referatov z konferencie, Nove odridy
trav, jetell a jejich konzervace technologii firmy Vicon. Hladké Zivotice, 46 stran
10. Frame, J., 1994 Improved Grassland Management. Farming Press Books,

Ipswich IP1 4LG, pp. 11-37 and 146-174.

11. Francis, T.R. and L.W. Kannenberg, 1978. Yield stability studies in short-
season maize. |. A descriptive method for grouping genotypes. Canadian Journal of
Plant Science, 58(10), 1029-1034.

12. Frandsen, K.J., 1986. Variability and Inheritance of Digestibility in Perennial
ryegrass (Lolium perenne L.), Meadow Fescue (Festuca pratensae) and Cocksfoot
(Dactylis glomerata L.). Acta Agric. Scand., 36: 241-236.

13. Fulkerson, W.J., K. Slack, R. Bryant and F. Wilson, 2004. Selection for
more persistent perennial ryegrass (Lolium perenne L.) cultivars for subtropical/warm
temperate dairy regions of Australia. Australian Journal of Experimental Agriculture,
43(9), 1083-1091.

14. Ghesquiere, A. and J. Baert, 2014. Breeding perennial ryegrass with
enhanced water soluble carbohydrate content, chapter 26, In D. Sokolovic et al. (eds)
Quantitative traits breeding for multifunctional grasslands and turf, Springer
Science+Busines Media Dodrrecht 2014, pp. 173-176.

15. Gilliland, T.J., P. D. Barrett and R. L. Mann, 2002. Canopy morphology and
nutritional quality traits as potential grazing value indicators for Lolium perenne
varieties. Journal of Agricultural Science, 1393, 257-273.

16. Gilliland, T.J.: P. D. Barrett; R. E. Agnew and A. M. Fearon, 2002. Variation
in herbage quality traits and grazing value indicators among perennlal ryegrass (Lolium
perenne L.) varieties. In: Grass for food and grass for leisure, 24" Eucarpia Fodder
Crops and Amenity Grasses Section Meeting, FAL, Braunschweig, Germany, 16.

17. Haigh, P.M., 1990. Effect of herbage water-soluble carbohydrate and weather
conditions at ensilage on the fermentation of grass silages made on commercial farms.
Grass and Forage Science, 45(3), 263-271.

131



18. Halling, M.A., A.C. Longland, S. Martens, L. Nesheim and P. O’Kiely, 2004.
Accumulation of WSC in two perennial ryegrass cultivars at nine European sites. In:
Land Use Systems in Grassland Dominated regions (Eds Luscher, A.; Jeangros, B.;
Kessler, W.; Huguenin, O.; Lobsiger, M., Millar, N. and Suter, D.) EGF 2004,
Switzerland, Grassland Science in Europe, Vol. 9, 954-956.

19. Hayward, M.D. and N.J. Mc Adam, 1988. The effect of isozyme selection on
yield and flowering time in Lolium perenne. Plant Breeding, 101, 24-29.

20. Humphreys, M.O., (1989a) Water-soluble carbohydrates in perennial ryegrass
breeding |. Genetic differences among cultivars and hybrid progeny grown as spaced
plants. Grass and Forage Science, 44, 231-236.

21. Humphreys, M.O., 1989b. Water-soluble carbohydrates in perennial ryegrass
breeding II. Cultivar and hybrid progeny performance in cut plots. Grass and Forage
Science, 44, 237-244.

22. Humphreys, M.O., 1989c. Water-soluble carbohydrates in perennial ryegrass
breeding Ill. Relationships with herbage production, digestibility and crude protein
content. Grass and Forage Science, 44, 423-430.

23. Humphreys, M. and L. Turner 2002 Nutritive quality QTL and marker assisted
selection in ryegrass. In: 24" Eucarpia Fodder Crops and Amenity Grasses Section
Meeting, FAL, Germany, 54-137.

24, Humphreys, M.O., 1994. Variation in the carbohydrate and protein content of
ryegrasses: potential for genetic manipulation, In: Breeding for quality. D. Reheul and
An Ghesquiere (eds.) Proceedings of the 19" Fodder Crops Section Meeting held in
Brugge, Belgium, 5-8 October 1994, 165-172, pp. 1-289.

25. Humphreys, M.W., U. Feurstein, M. Vandewalle and J. Baert, 2010.
Raygrasses, In: B. Boller et al. (eds.) Fodder Crops and Amenity Grasses, Handbook
of Plant breeding 5, Springer Science Business Media, LLC 2010, pp. 211-260.

26. Jafari, A. A., 2012. Environmental and Genetic Variation for Water Soluble
Carbohydrate Content in Cool Season Forage Grasses, Chapter 17 in Biochemistry,
Genetics and Molecular Biology A» "Carbohydrates - Comprehensive Studies on
Glycobiology and Glycotechnology" , book edited by Chuan-Fa Chang, ISBN 978-953-
51-0864-1, Published: November 21, 2012 under CC BY 3.0 license . A© DOI:
10.5772/51575

27. Jolaosho, A., U. Anele, O. Arigbede, J. Olanite and O. Onifade, 2009.
Effects of growth habits of legumes on weed population in grass/legume mixed swards.
Arch. zootec., 58(221), 133-136.

28. Jones, E.L. and J.E. Roberts, 1991. A note on relationship between the
palatability and water-soluble carbohydrate content in perennial ryegrass. Irish Journal
of Agricultural Research, 30, 163-167.

29. Jung, G.A,, J. A. P. Van Wijk, W. F. Hunt and C. E. Watson, 1996.
Ryegrass. In: Cool-season forage grasses (eds. Moser et al.), ASA, CSSA, and SSSA,
Madison, USA, 605-641.

30. Karsten, H.D. and J.W. MacAdam, 2001. Effect of Drought on Growth,
Carbohydrates, and Soil Water Use by Perennial Ryegrass, Tall Fescue, and White
Clover. Crop Science, 41, 156-166.

31. Katova, A. and A. llieva, 2017. Biochemical characteristics of tetraploid
perennial ryegrass, in "Contemporary Trends in Aviation Training" - Procceedings of
Scientific Conference Papers, 18 - 19 May 2017, Faculty of Aeronautics "B. Levski "-
Dolna Mitropoliya, First Edition, Electronic edition of CD, ISBN 978-954-713-110-1,
Natural Sciences, pp. 279-285 (Bg).

132



32. Katova, A., 2005. Study of morphological traits, biological properties and
agricultural value of plant germplasm of perennial ryegrass (L. perenne L.) with a view
to breeding, PhD thesis, Sofia, 141.

33. Katova, A., J. Baert and D. Reheul, 2016. Comparative characteristics of
newly developed perennial ryegrass varieties in Bulgaria, Breeding in a World of
Scarcity: Proceedings of the 2015 Meeting of the section of “Fodder crops and
amenity grasses” of Eucarpia, Ghent, edited by Isabel Roldan-Ruiz, Joost Baert, Dirk
Reheul, Springer, Switzerland, 2016, 35-40. DOl 10.1007/978-3-319-28932-8, Print
ISBN 978-3-319-28930-4, Online ISBN 978-3-319-28932-8, Publisher Springer
International Publishing, Copyright Holder Springer International Publishing
Switzerland.

34. Kirilov, A. and V. Vasileva, 2016. Palatability of subterranean clover and
some perennial grasses and legume forage crops. Journal of Global Innovations in
Agricultural and Social Sciences, 4(4), 152-155.

35. Lawson, A. and K. Kelly, 2014. Changes in water soluble carbohydrate
content during regrowth of three temperate grasses in northern Victoria. In:
Proceedings of the 5th Australasian Dairy Science Symposium 2014, 229-231

36. Lee, M. R. F., E. L. Jones, J. M. Moorby, M. O. Humphreys, M. K.
Theodorou, Rae. J. C. Mac and N. D. Scollan, 2001. Production responses from
lambs grazed on Lolium perenne selected for an elevated water-soluble carbohydrate
concentration. Animal Research, 506, 441-449.

37. Luscher, A., I. Mueller-Harvey, J. F. Soussana, R. M. Rees and J. L.
Peyraud, 2014. Potential of legume-based grassland—livestock systems in Europe: a
review. Grass and Forage Science, 69, 206-228.

38. Marais, J.P., M. de Figueiredo and D.C.W. Goodenough, 1993. Dry matter
and non-structural carbohydrate content as quality parameters in a L. multiflorum
breeding program. African Journal of Range and Forage Science, 10, 118-123.

39. Masahito, Oba, 2011, Effects of feeding sugars on productivity of lactating
dairy cows. Can. J. Anim. Sci., 91: 37-46 doi:10.4141/CJAS10069,37- 46

40. Mc Donald, P., 1981. The Biochemistry of silage. John Wiley and Sons,
Chichester — New York, Brisbane — Toronto, pp. 226.

41, Miller, L. A., J.M. Moorby, D.R. Davies, M.O. Humphreys, N.D. Scollan,
J.C. MacRae and M.K. Theodorou, 2001. Increased concentration of water-soluble
carbohydrates in perennial ryegrass (Lolium perenne L.): milk production from late-
lactation dairy cows. Grass and Forage Science, 56, 383-394.

42. Naydenova, Y. and V. Vasileva, 2016. Analysis of Forage Quality of Grass
Mixtures - Perennial Grasses with Subterranean Clover. Journal of Basic and Applied
Research (JBAAR), 2(4), 534-540.

43. Norris, I. B. and H. Thomas, 1982. The effects of cutting on regrowth of
perennial ryegrass selections exposed to drought conditions. Wales J. Agric. Sci., 99:
547-553.

44, Rasmussen, S., A. J. Parsons, H. Xue and J. A. Newman, 2009. High sugar
grasses harnessing the benefits of new cultivars through growth management.
Proceedings of the New Zealand Grassland Association, 71, 167-175.

45, Smith, H.J. and A. Elgersma, 2004. Diurnal fluctuations in vertical
distribution of chemical composition in a perennial ryegrass (Lolium perenne L.) sward
during the season. In: Land Use Systems in Grassland Dominated regions. Luscher,
A.; Jeangros, B.; Kessler, W.; Huguenin, O.; Lobsiger, M., Millar, N. and Suter, D.
(Eds.) EGF 2004, Lucern, Grassland Science in Europe, Vol. 9, 951-953.

133



46. Smith, K.F., R. J. Simpson and R. A. Culvenor, 2001. The effects of ploidy
and a phenotype conferring a high water-soluble carbohydrate concentration on
carbohydrate accumulation, nutritive value and morphology of perennial ryegrass
(Lolium perenne L.). Journal of Agricultural Science, 1361, 65-74.

47. Smith, K.F., R.J. Simpson, R. N. Oram; H. Dove, R.A. Culvenor and M.O.
Humphreys, 1998. Increasing the nutritive value of perennial ryegrass in dairy pasture
of temperate Australia. In: B. Boller and F.J. Stadelmann (eds.) Breeding for a
multifunctional agriculture. Swiss Federal Research Station for Agroecology and
Agriculture, Zirich-Reckenholz, pp. 16-19.

48. Wilkins, P.W. and J. A. Lovatt, 2007 AberMagic (Bal13582), IBERS Internal
Reference 1340 4213. Institute of Biological, Environmental and Rural Sciences,
University of Aberystwyth, UK.

49. Wilkins, P.W., J. A. Lovatt, R. C. Hayes and G. L. Thomas, 2010.
AberGreen (Bal3926), IBERS |Internal Reference. Institute of Biological,
Environmental and Rural Sciences, University of Aberystwyth, UK.

50. Wilkinson, J.M., P.F. Charm, R.J. Wilkins and R.F. Wilson, 1981.
Interrelationships between the pattern of fermentation during ensilage and initial crop
composition. In: Proceedings of the 14th International Grassland Congress, Kentucky,

pp. 31.

134



Journal of Mountain Agriculture on the Balkans, 2018, 21 (3), 135-149
Research Institute of Mountain Stockbreeding and Agriculture, Troyan

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

CpaBHUTe/IHA OLIEHKa Ha COPTOBE J1oLLepHa Mo
OTHOLLUEHME Ha HAKOM OCHOBHW 6UO/10MMYHM NapaMeTpu

HaTtanua Neopruesa*, VisennHa Hukonosa

VHCTUTYT no doypaxkHn KynTypu, 'eH. Bnagnvmp Basos 89, 5800 MneseH, Ebnrapus

Comparative estimation of alfalfa cultivars
regarding some main biological parameters

Natalia Georgieva*, lvelina Nikolova

Institute of Forage Crops, 89 Gen. Vladimir Vazov str., 5800 Pleven, Bulgaria
*E-mail: imnatalia@abv.bg

Received: 27.03.2018

PE3IOME

C uen cpaBHUTEsIHA XapaKkTepucTu-
Ka Ha ocem copTa swouepHa (Espona,
Mpucta 2, Mpucta 3, Mpucta 4, O6HOBa
10, MneBeH 6, fapa, MHoOronmMcTHa) e
OCbLLEeCTBEHA OUEHKa MO  OCHOBHMU
6uonoruyHn napameTpu (popmmpaHe Ha
TPEBOCTON, npe3uMyBaHe U hakTopw,
KOUTO TO OMNpegenst, akymynupaHe Ha
pacTUTe/NHM OcCTaTbUM W CbOTBETHUTE
Konnyectea Ha N, P n Ca B nouysaTta). 3a
n3BeX[aHe Ha ekcnepumeHTasiHaTa feit-
HOCT e M3Mno3BaH paHaoMu3npaH 670koB
MeTo4, Mpu MexaypenoBo pascTosHue
11.5 cm u cent6eHa Hopma 2.5 kg da™.
AHanu3bT Ha BapuaHca nokassa cTartuc-
TMYECKU J0Ka3aHO BAUSIHME Ha roguHata
N copTa Bbpxy DOpMMpPaHETO Ha TPEBO-
CTOS, M3paseH KaTo cTbb/1a M (pacTeHus
m? x cTb6na paCTeHVle'l). Mokasarendar e
AVHaMUYeH 1 Npe3 oTAesIHUTE TO4MHU Mo-
BMCOKa M/TbTHOCT AEMOHCTPUpAT pasfny-
HU copToBe. 3a 4-ToAUWHUAT Nnepuos Ha
pasBuTMe Ha Ky/naTypata ce ycTaHoBsBa
obWwa TeHAeHUMA Ha TMNOHWKEHWe B
NABbTHOCTTA Ha NOCeBa, C U3K/YEHVE Ha
U3BECTHO Cnabo nosulieHWe npe3 370
rofvHa, onpegenswo ce oT BapupaHe B
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SUMMARY
With aim, a comparative

characteristic of eight alfalfa cultivars
(Europe, Prista 2, Prista 3, Prista 4,
Obnova 10, Pleven 6, Dara, Multifoliate.),
an estimation of main biological
parameters (stand formation,
overwintering and factors determining it,
accumulation of plant residues and
corresponding amounts of N, P and Ca in
the soil) was conducted. For carrying out
experimental activity, a randomized block
method was used, at a row spacing of
11.5 cm and a sowing rate of 2.5 kg da™.
The analysis of variance showed a
statistically significant influence of the
year and cultivar on the stand formation,
expressed as stems m* (plants m? x
stems plant'l). The parameter was
dynamic and during the particular years,
different cultivars demonstrated a higher
density. For the 4-year period of alfalfa
development was established a general
trend of decrease in stand density, with
exception of a slight increase in the 3"
year determinative by the variation in the
components "plants m®" and "stems plant™
and the compensatory mechanism
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KOMMOHEHTUTE ,pacTeHuss m™>” u ,cTbbna
paCTeHme'l" M KOMMEHCTOPHUAT MeXaHu-
3bM Mexgy Tax. B kpas Ha 4™ ekcnepu-
MeHTaslHa roAuHa, O6poAT cTbbna Ha
efuHVLa nnow, e peayuvpaH cpefHo ¢
52.6% B cpaBHeHve c 1™ roguHa, C
BapupaHe ot 25.0 (O6HoBa) g0 69.4%
(Japa). OueHkaTa Ha COpTOBETE MO OTHO-
LWEeHNe YYBCTBUTENHOCT KbM Hebnaro-
NPUATHUTE YCNOBMSA NPE3 3UMHUA Nepunos
onpegensa no-BMCOK MPOLEHT Npe3nMysa-
N pacteHus npy MHoronuctHa, O6HoBa
10 n Mpucta 4 (88.1 - 88.5%). MpoueHTLT
npesumyBaHe Kopenupa MnosIoKUTENHO C
OvamMeTbpa Ha KopeHoBaTa  LUMiAKa
(r = 0.750), Ternoto KopeHoBa Maca
pacteHne™ (r = 0.696,) N CbAbPKAHNETO
Ha pasTBOpPUMKU 3axapu B KopeHoBaTta
Maca (r = 0.352), ycTaHOBEHU B €CEHHUTE
nogpactu Ha TpeBocTouTe. B kpas Ha 4-
roAUWHUS NEPUOS Ha OTrexaaHe u cneg
PEKONTMPAHE Ha MNOCNefHUST (ECEHEH)
nogpacTt, akymynupaHuTe pacTUTesHU
ocTatbum B nouBeHUAT cnoii (0-30 cm) ca
cpegHo 10.7 t ha™, ocurypsiBalm cboseT-
HO 225.1 kg N ha™, 15.4 kg P ha'n 77.1
kg Ca ha™. CopToBeTe, AeMOHCTpUpALLM
No-BMCOKN CTOMHOCTW B TOBA OTHOLLEHWE
ca MpucTta 4, Oapa, MNpucta 3 u MNneseH 6.

Knioyosu AyMu: nouepHa,
copToBe, TPEBOCTON, nNpe3umyBaHe,
pacTuTesiHm ocTarblm, a3oT

yBO/[,

MHororoguwHuTe 6060BU KyNTypU
UMaT BaxkHa posfs B obesnevyaBaHeTO Ha
XMBOTHOBBACTBOTO C €BTUHM hypaxu C
BMCOKa XpaHuTesIHa CTOMHOCT U cMunae-
MoCT. Cpef, TAX Hai-LLMPOKO M3BECTHA Y
pasnpocTpaHeHa B CBeTOBeH Mauiab e
nwouepHarta. bnarogapeHve Ha 6orartata
cu 1 BapuabunHa reHetTmyHa 6asa, T8 nma
Jobpa  afanTMBHOCT  KbM  pas/iMyHK
YC/I0BMS Ha OKO/iHAaTa cpefja WU LiuMpoka
apean Ha otrexpgaHe (Radovic et al.,
2009). buomacata Ha wouepHaTa ce
XapakTepusmpa ¢ BUCOKO CbAbpXaHune Ha
cypoB npoteuH (Dini¢ et al., 2005,
Markovi¢ et al., 2007), XW3HEHOBaXHWU
BUTAMUHWU N MUKpPOEsIeMeHTU, U e fobpe

between them.

At the end of the 4" experimental year,
the number of stems per unit area was
reduced by 52.6% on average compared
to the 1% year, with a variation of 25.0
(Obnova) to 69.4% (Dara). The evaluation
of cultivars regarding sensitivity to
unfavorable conditions during the winter
period determined a higher percentage of
overwintering plants in  Multifoliate,
Obnova 10 and Prista 4 (88.1 - 88.5%).
Overwintering  percentage  correlated
positively  with  the = morphological
parameters of root crown diameter (r =
0.750) and root weight plant-1 (r = 0.696)
and soluble sugars content in the root
mass (r = 0.352), established in the
autumn regrowths of stands. At the end of
the 4-year period of alfalfa cultivation and
after harvesting of the last (autumn)
regrowth, accumulated plant residues in
the soil layer 0-30 cm were on average
10.7 t ha™, providing 225.1 kg N ha™,
15.4 kg P ha™ and 77.1 kg Ca ha™,
respectively.  Cultivars  demonstrating
higher values in this regard were Prista 4,
Dara, Prista 3 and Pleven 6.

Key words: alfalfa, cultivars,
stand, overwintering, plant residues,
nitrogen

INTRODUCTION

Perennial legumes have an
important role in ensuring livestock

farming with cheap fodders with high
nutritional value and digestibility. Among
them, alfalfa is the most widely known and
spread worldwide. Due to its rich and
variable genetic base, it has a good
adaptability to different environmental
conditions and a wide range of cultivation
(Radovic et al., 2009).

Alfalfa biomass is characterized with a
high content of crude protein (Dini¢ et al.,
2005, Markovi¢ et al., 2007), vital vitamins
and microelements, and is well balanced
with respect to amino acids that are
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6anaHcMpaHa No OTHOLIEHME HAa aMWHO-
KUCENMHU, KOUTO ca OT CbLUECTBEHO 3Ha-
YyeHve 3a HOPMasTHNA pacTex u passuTue
Ha xunsoTHute (Markovi¢ et al., 2007).

oyepHata € M egHO OT Hali-
N3BECTHUTE MeANLUHCKN pacteHus
(Bagavathiannan and Van Acker, 2009).
Mpe3 nocnegHwuTe rogvHM ce cbobLiasa
3a 3acwieH WHTepec W W3Mos3BaHe B
XpaHWUTenHo-BKycoBaTa (nos dopmara Ha
Kb/IHOBE, AexuapatvpaHu nucTa, uvai,
XpaHutenHu pobaskn) u hapmaueBTuy-
HaTa npomuwineHocT (Karimi et al., 2009),
KOeTo ce onpejesns OT BUCOKOTO CbAbp-
XaHvue Ha dpeHonmn n thnaBoHougmn (kaTo
nMporanos, rasioBa KACesnHa, HapuHAuH,
KBEPLETWH), MnpuTexasawy aHTUOKCK-
JaHTHU U NPOTMBOBB3NA/IMTENHU CBOW-
ctBa (Nicolis et al., 2008; Manpong et al.,
2009; Oskueian et al., 2011).

Cnopeg Radovi¢ et al. (2009) npak-
TuyeckaTta CTOMHOCT Ha flloLepHaTa He ce
orpaHuyaBa CcaMO [0 HeWHUTe UEHHU
hypaxHu kayecTBa 3a XXMBOTHOBBLACTBO-
TO. TS M3NBAHABA W APYTN BaXKHWN WKOHO-
MUYECKN U BUONOTNMYHM PyHKLMK: obora-
TABa noysara € asoT, J0O6bP npepjLlecT-
BEHWK € 3a MHOTO Ky/ATypu, noaxogsiua e
3e/1eHO TopeHe, nogobpsiea OM3nMyHUTE
CBOIiCTBA Ha nMouyBata M Hamanssa
3ac0/1IeHOCTTa U T.H.

NouepHata e egHa OT MasKoTO
KyNTypu, KOUTO OcCurypsiBat 3HauuTenHu
KosmyecTBa 6uomaca ¢ MUHVMaJsTHWU BJIO-
XeHwus. MNopaau ToBa, OCBEH BaXKHa Poss
B TPAAMLMOHHOTO XMBOTHOBBACTBO, TA €
OT 3HayeHne 3a YCTONYMBOTO 3emepernine
" 610/10rMYHOTO NpPoOu3BOACTBO
(Annicchiarico et al., 2006). Bucokust u
ctabuneH p[obvB Ha KynTypata ce
onpefenat oT peavua MopgonormyHn u
6uonormyHm xapakrepuctukm (Radovié et
al., 1996). Cnopep, Apyrv aBTopu onpeje-
NALWLM B TOBA OTHOLUEHME ca NbTHOCTTA
Ha TpeBocToA (Lamb et al., 2005), cTb6-
nobpasyesaHeTto (Volenec et al., 1987),
AbNroTpanHocTTa, COPTOBMAT CbCTaB U
ap. (Stanisavlijevi¢ et al., 2008).

Llenta Ha npoy4yBaHeToO e CpaBHU-
Te/lHa OLeHKa Ha COpPTOBE JoLepHa no

essential for normal growth and
development of the animals (Markovi¢ et
al., 2007).

Alfalfa is also one of the most
famous medicinal plants (Bagavathiannan
and Van Acker, 2009). In recent years, an
increased interest and using in the agri-
food (in the form of sprouts, dehydrated
leaves, tea, food supplements) and
pharmaceutical industry (Karimi et al.,
2009) have been reported, which is
determined by the high content of phenols
and flavonoids (such as pyrogallol, gallic
acid, naringin and quercetin) having
antioxidant and anti-inflammatory
properties (Nicolis et al., 2008; Manpong
et al., 2009; Oskueian et al., 2011).

According to Radovi¢ et al. (2009),
the practical importance of alfalfa is not
limited to its valuable forage qualities for
livestock production. It also performs
other important economic and biological
functions: it enriches the soil with
nitrogen, it is a good predecessor for
many crops, suitable for green manure,
improves the physical properties and
reduces the salinity of the soil etc.

Alfalfa is one of the few crops that
provide considerable amounts of biomass
with minimal inputs. Thereby, beside an
important role in traditional livestock
farming, it has a meaning for sustainable
agriculture  and organic  production
(Annicchiarico et al., 2006). The high and
stable yield of the culture is determined by
a number of morphological and biological
characteristics (Radovi¢ et al.,, 1996).
According to other authors, decisive in
this respect are the stand density (Lamb
et al., 2005), stem formation (Volenec et
al., 1987), longevity, cultivar composition
and others (Stanisavlijevic¢ et al., 2008).

The purpose of the study is to
compare alfalfa cultivars with respect to
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OTHOLLUEHME Ha HSIKOU OCHOBHU 6U0I0MMYHN
XapakTepucTVki (hopMupaHe Ha TpeBoCTos
1 % Ha npesuMyBaHe Ha pacTeHusTa npes
OTAENHUTE TOAVMHW HAa OTINeXaaHe, Konu-
UECTBO U XMMUYEH CHCTAB Ha pacTUTeNIHUTE
ocTaTblUM Ha eceHHMs nogpacT npes
nocnefHata ekcnepyuMeHTasIHa roguHa).

MATEPWNAN N METO4WA

MoNCKMAT eKcnepMMeHT e OCb-
wecteeH npes nepuoga 2006-2009 r. B
WHCTUTYT  no  doypaxkHuTe  KynTypu
(MneBeH) BBbPXY MNOYBEH TUN cnabo
N3/TY)XEH YEPHO3EM U HEMOJIMBHU YCNOBUSA
Ha oTrnexpgaHe. O6eKT Ha npoyysaHe ca
8 copta nwouepHa (Medicago sativa L.):
Espona, MNpucrta 2, MNMpucta 3, MNpucrta 4,
O6HoBa 10, lMNneseH 6, fapa un MHoro-
nucTtHa. Centba e usBbpLUEHa Mo paHao-
Mu3MpaH 6M0KOB MeTog, Npu mexaype-
[oBO pascTtosHue 11.5 cm n centbeHa
Hopma 2.5 kg da”, B 3-kpaTHa noBTOp-
HOCT Ha BapuaHTuTe. PopMMpaHETO Ha
JOLEPHOBUS TPEBOCTON NPU pasINYHNTE
COPTOBE € MPoC/IefileHo Npu pekosTupaHe
Ha MpoJsieTeH, JIeTEH U eCeHeH nogpacTu
BbB (pasza Hayasio Ha UbdhTex. B3eTn ca
noyseHN MoHoNUTKU ¢ pasmepu 20/200/30
cm (WupuHa/obmxnHa/AbnoéounHa) Kato
ca KasikynupaHu opmupaHuTe cTbbna
Ha eguHuua nnow, (number of stems m'z)
(pacTeHuns m? x cTb6/1a pacteHve™) u %-
TbT npe3uMmyBanu pacTteHus. Onpegene-
HO € KO/IMYeCTBOTO PacTUTE/THN OCTaTbLU
(t ha') cnep pekonTMpaHe Ha ECEeHHUs
nogpact npes 4™ ekcnepumeHTasHa ro-
OVHa 1 CbAbpXaHMeTo Ha as3oT, coccop
1 kanumii B Tx (g kg DM™) (OMA, 1990).

3a cratuctnyecka obpaboTka Ha
JaHHWTe ca M3noa3BaHu KopenawlnoHeH U
BapvaHceH aHanm3z  (Dimova  and
Marinkov, 1999), n copTyepHUAT NPOAYKT
GENES 2009.7.0 (Cruz, 2009).

PE3YJITATU N OBCBXAAHE
UeTUpUroAULLHUAT eKcreprMeHTa-

NIEH TNepuoj Cce Xxapaktepusupa CbC
cpegHa AeHOHOLWHA TemnepaTtypa 1 cyma
Ha BaJieXuTe 3a Mnepuoja Ha akTMBHA
Beretayus (MapT-CENTEMBPU) Ha ftoLep-

some main biological characteristics
(stand formation and % of overwintering
plants in different years of -cultivation,
quantity and chemical composition of
autumn regrowth in the last experimental
year).

MATERIAL AND METHODS

The field experiment was carried
out during the period 2006-2009 at the
Institute of forage crops (Pleven) on a soil
type of slightly leached chernozem and
non-irrigating conditions of cultivation.
Objects of the survey were 8 alfalfa
(Medicago sativa L.) cultivars: Europe,
Prista 2, Prista 3, Prista 4, Obnova 10,
Pleven 6, Dara and Multifoliate. Sowing
was conducted by the randomized block
method, at a row spacing of 11.5 cm and
a sowing rate of 2.5 kg da”, in a 3-fold
replication of the variants. The formation
of alfalfa stands in different cultivars was
established at harvesting of spring,
summer and autumn regrowths (at early
flowering). Soil monoliths with dimensions
20/200/30 cm (width / length / depth) were
taken, and stems formed per unit area
(number of stems m'z) (plants m? x
shoots plant'l) and % of overwintering
plants were calculated. The amount of
plant residues (t ha'l) was determined
after harvesting the fall regrowth during
the 4th experimental year and the
nitrogen, phosphorus and calcium content
were calculated (OMA, 1990).

The experimental data were
processed by using Path coefficient
analysis (Singh and Chaudhary, 1979),
correlation and variance analysis (Dimova
and Marinkov, 1999), software products
MS Excel (2003) and GENES 2009.7.0
(Cruz, 2009).

RESULTS AND DISCUSSION
The four-year experimental period
was characterized by an average daily
temperature and a sum of rainfalls for the
period of active vegetation (March-
September) in alfalfa of 18.2 ° C and 320
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HaTa OT 18.2 C 1 320 mm CbLOTBETHO.
Te3n CTOWMHOCTU onpefensT BeretauuoH-
HUAT nepuog npe3 2006-2009 r. kaTo
CpaBHUTENHO MO-TOMBL/A W CYyX CNpPsAMO
CbLWMAT 3a npeaxofHuaT 20-roauiieH
nepuoa, YMnTo CTolHOCTM ca 17.8 C n
384 mm. BapupaHeTo npe3 oOTAeNHuUTe
rOAUHN B METEeOpOSIOrMYHUTE YC/I0BUA €
CbLLECTBEHO, B rpaHuunte ot 17.6 (2006
r.) go 19.2 C (2007 r.) no OTHOLUEHME Ha
TemnepaTypaTta, u ot 283 (2007 r.) go
351 mm (2006 r.) no OTHOLIEHME Ha
Basiexure.

dopmmMpaHeTo Ha TpeBOCTOS npu
pasnuyHuTe COpTOBE /loLepHa Nno noapactu
N roguHn e npeacraBeHo B Tabnuuya 1.
CpepHusT 6poii cTbb1a Ha eguHMLa naoLy,
(m®) npes roguWHaTa Ha Cb3faBaHe Ha
noceea e 1843, npu CTOAHOCT Ha
BapuaynoHHmaT koedmumneHTt (VC) oT 23%,
onpefensuio BapvpaHeTo Ha npoyyBaHus
napamMeTbp kato cunHo.C pgokasaHo no-
BMCOKA MNABTHOCT Ha TpeBOCToA ce
oT/nyasart Tpu copta — [apa, NneseH 6 n
Mpucta 3. B cpaBHEHME C eCeHHusA
nogpacTt, npe3 NeTHUAT W NpPONeTHUAT
nogpacT Ha nNbpBaTa eKcnepMMeHTasTHa
rogMHa ce ycTaHoBsiBaT NO-ronsiM 6poit
cTb6Na, hopMMpaHn Ha eanHULA NOLL, HO
Tasn TeHAeHUWs He e efHonocoyHa npes
cneppawmte roguHn. Mpes 2™ rogMHa Ha
pasBuTMe Ha fiouepHaTa, BapupaHeTo B
NNABTHOCTTA Ha TPEBOCTOS € 3HAYUTEsTHO
no-cna6o n3paseHo (VC = 14%). CpefHuATt
6poit cTb6na, pekonTupaHu ot m’ e 1188,
KaTto JokasaHo npesuleHve (¢ 32.6%) Hapg,
Tasn CTOWHOCT B CpaBHEHME C BCUYKM
ocTaHasnu copToBe 0T6ens3sa copT EBpona.
CxofiHa TeHAeHUus1 ce Habnogasa npes 4™
eKkcnepumeHTanHa roguHa korato  npwu
cpegHa nabTHOCT OT 874 cTbbna m
cTatucTuyeckm fokasaHa pasnuka (¢ 29.3%)
CnpsIMO  OCTaHa/IMTe [AEMOHCTpMpa Ccamo
copt MHoronncTtHa. TpeTtata roavHa Ha
pasBuTME Ha flloLepHaTa ce xapakrepusnpa
C Hail-cnabo BapupaHe B MIbTHOCTTa Ha
TpeBocTtos (VC=10%), kato copT Japa
hopmMmpa Hali-ronsim 6poii cTbbna, HO npu
HeZloka3aHMW pa3nuku cbCc copToBe [MpucTa
4, EBpona 1 MHorosmcTHa.

mm, respectively. These values
determined the vegetation period during
2006-2009 as relatively warmer and dry
compared to the same for the previous
20-year period, whose values were 17.8 °
C and 384 mm. The variation in particular
years in the meteorological conditions
was considerable, in limits from 17.6
(2006) to 19.2 ° C (2007) regarding
temperature, and from 283 (2007) to 351
mm (2006) for rainfalls.

The stand formation in different
alfalfa cultivars by years and regrowths is
presented in Table 1. The average
number of stems per unit area (m2) in the
year of stand establishment was 1843,
with a value of the variation coefficient
(VC) of 23%, laying down the fluctuation
of the studied parameter as strong. Three
cultivars were distinguished with a
significantly higher stand density — Dara,
Pleven 6 and Prista. 3. In comparison with
autumn growth, during the summer and
spring regrowth of the 1% experimental
year was established a greater number of
stems formed per unit area but this trend
was not a one-way in the subsequent
years. In the 2" year of alfalfa
development, the variation in stand
density was considerably less pronounced
(VC = 14%). The average number of
stems harvested per m® was 1188, and
cultivar Europe noted a significant excess
(32.6%) above this value compared to all
other cultivars. A similar trend was
observed in the 4th experimental year,
when at an average density of 874 stems
m?, a statistically significant difference
(with 29.3%) compared to the others was
demonstrated only by Multifoliate. The 3"
year of alfalfa development was
characterized by the least variation in
stand density (VC = 10%) as Dara formed
the largest number of stems, but with
nonsignificant differences to Prista 4,
Europe and Multifoliate.
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Tabnuua 1. ®opmupaHe Ha TpeBocTos (nhumber of stems m'z) npu coprtoBe

nouepHa
Table 1. Stem formation (number of stems m'z) in alfalfa cultivars
Copt nn nn EMN - nn nn EM -
Cultivar | SpR | SumR | AR X SpR | SumR| AR X
1% experimental year 2" experimental year
1 1865 | 1890 | 1197 1651 b 1371 | 2064 | 1291 1575d
2 1876 | 1576 | 1567 1673 b 1205 | 1465 | 1088 1253 a
3 1938 | 2705 | 1485 2043 ¢ 1004 | 1168 | 1031 1068 ab
4 1871 | 1446 | 1752 1690 b 1259 | 836 | 1383 1160 ab
5 950 | 1658 | 1021 1210 a 981 913 | 1262 1052 b
6 2092 | 2797 | 1946 2278 d 977 | 1331 | 1318 1209 ab
7 2353 | 2997 | 2262 2537 e 1167 | 1183 | 890 1080 a
8 1585 | 2399 | 998 1661 b 1075 | 1118 | 1124 1106 c
X% 1816 | 2184 | 1529 1843 b 1130 | 1260 | 1174 1188
ry 0.871 0.784
r 0.141 0.541
3" experimental year 4" experimental year
1 1145 | 1493 | 1441 1360 bc 729 | 1086 | 928 914 b
2 1008 | 1557 | 1240 1268 ab 567 505 | 1164 775 a
3 1213 | 1613 | 1119 1315 ab 635 572 | 1314 840 ab
4 1291 | 1482 | 1315 1363 bc 510 739 | 1309 853 ab
5 1094 | 1065 | 1133 1097 a 1058 | 510 | 1153 907 b
6 859 | 1398 | 1588 1282 ab 938 800 650 796 ab
7 947 | 1612 | 2120 1559 ¢ 605 | 1042 | 686 777 a
8 1047 | 1714 | 1270 1344 bc | 1228 | 702 | 1461 1130 c
% 1076 | 1492 | 1403 1323 784 756 | 1083 874
ry 0.472 0.346
r 0.605 0.840

* significance at p < 0.05
1-Europe, 2-Prista 2, 3-Prista 3, 4-Prista 4, 5-Obnova 10, 6-Pleven 6, 7-Dara, 8-Multifoliate
SpR-spring regrowth, SumR-summer regrowth, AR-autumn regrowth

r, - correlation between stems per m? and plants per m?; 12 - correlation between stems per m
and stems per plant*

AHaNM3BLT Ha MNONYYEHUTE [AaHHU
npes 4-roguliHna Mepuos Ha pasBuTue
Ha niouepHaTa nokassa o6lia TeHAeHUMs
B M/bTHOCTTA
M3paszeH kato ctbbra m

Ha

TpeBOCTOA,

NOHWXEHNEe

Ha
2

during
development
downward trend in density, expressed as
stems m™ (plants m? x stems plant'l),

2

The analysis of the data obtained

the 4-year

showed

period

of alfalfa

a general

(pacTenns m? x cTbbna pactenue™), c
U3K/TIOYEHNE Ha WM3BECTHO cnabo noBu-
weHne npe3 3™ roguHa (cpegHo C
11.4%). MNMpuunHaTta 3a ToBa € BapupaHe-
TO B KOMMOHEHTUTE ,pacTeHus m? u
,CTbona paCTeHme'l" N KOMMNEHCTOPHUAT
MEXaHW3bM Mexay TAX B TeyeHue Ha
BpPEMETO, NoAgpo6bHO onmcaHu oT Volenec
et al. (1987) u Lloveras et al. (2008).
Cnopepf aBTOopuTe, Tbii KaTto JOLEPHO-

with the exception of a slight increase in
the 3" year (average with 11.4%).The
reason for this was the fluctuation in the
components "plants m™® and “stems
plant™" and the compensatory
mechanism between them over time,
detailed by Volenec et al. (1987) and
Lloveras et al. (2008).

According to the authors, because of
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BUAT MNOCeB ,CTapee”, yyacTMeTo Ha
pacTeHMs eAuHuLa naow’™ U cTb6na
pacteHne ™ kaTo KOMMOHEHTW npu dhop-
MUpaHe Ha TPEBOCTOS ce NPOMEHS AnHa-
Mun4yHo. Volenec et al. (1987) Habnogasa
cnag B NIbLTHOCTTA Ha noceeBa npes
nbpBuTeE 2 A0 3 roAvHU cfef 3acsiBaHe,
KOETO Ce [Ab/DKM Ha BUCOKaTa BbTpe-
BMAOBa KOHKypeHuus. Criegsa cnabo
13pa3eHo NoBKMLIEHME B MONynaynoHHaTa
NABLTHOCT, nopagm KOMMeHcupao
HapacTBaHe B 6posi cTb6/1a pacTeHue .
EhekTbT e kpaTKoBpeEMEHEH, cnep KOeTo
MOHWKEHNETO B MNJBTHOCTTA NPOAbI-
XaBa, Tbil KaTO KOpeHoBaTa LNiika W”
hopmMupaHeTo Ha cTbbna Ha pacTeHue
Beye He ca B CbCTOsAHME [a KoMneHcupar
3arybute BcneacTBuMe peayLumpaHeTo B
Oposi pacTeHMs Ha efuHuua NaoLy.
V3BbPLUEHNAT KOpeslauuMoHEeH aHa/IM3 Ha
JaHHUTE B HACTOAWMSA EKCNEPUMEHT
NnoTBbPXAaBa MOCOYEHUTE 3aBUCUMOCTU:
npe3 NbpBUTE OBE FOAUHW Ha pasBuUTMe
Ha JfiouepHata onpegenswa pons 3a
opmMupaHe  Ha  TpeBoCTOoA  mmar
pacteHussiTa Ha eguvHuua nnow, (r; e
0.871 1 0.784 cbLOTBETHO), a npe3 3™ u
4™ roguHa — cTb6nata pactenne™ (r, e
0.605 n 0.840 cboTBETHO). Kato KpaeH
pesynTtaT, B kpas Ha YeTBbpTarta roguHa
Ha pasBuTHe Ha nuepHaTa, 6poAT cTbbNa
Ha efuHMUA Nolw, e peayumpaH cpegHo c
52.6% B cpaBHeHue ¢ 17 roguHa c Bapu-
paHe oT 25.0 (O6HoBa) A0 69.4% (Japa).

AHa/M3bT Ha BapuaHca Moka3sa
CTATUCTMYECKMN [0Ka3aHO BAWAHWE Ha
roguHaTa 1 copra Bbpxy dhopmmpaHeTo
Ha TpeBocToS (stems m™) mpu nouepHa-
Ta (Tabnuua 2). C 68.4% oT 06wWoTOo
BapupaHe, B/IMAHWETO Ha roguHarta
(chbakTop A) MOXe Oa ce onpegenn kKato
OOMUHMpaWwo. To e 06ycnoBeHoO OT
CbLLECTBEHUTE pas3Nnuus B METeoposio-
TMUYHUTE YCNOBUA Npe3 YeTupuTe roguHu
Ha uscnegBaHe M OT HeefHakBaTa peak-
Uus Ha BapuaHTMTe KbM MNpoOMsiHaTa B
ycnosusita Ha cpegarta. lMo-cnabo n3pa-
3€HO e JeiicTBreTo Ha copTa (dhaktop B),
KakTo U B3aMMOAENCTBMETO roAuHa x copT
(A x B), cbOTBETHO CbC 7.6 1 21.3%.

"aging" of the alfalfa stand, the
participation of "plant per unit area" and
"stems per plant" as components in the
stand formation was changing
dynamically. Volenec et al. (1987)
observed a decrease in crop density
during the first 2 to 3 years after sowing,
due to high intraspecific competition.
Then a slight increase in population
density due to a compensatory increase
in the number of stems plant'1 was
followed. The effect was short-term, after
which the decrease in density continued,
as the root crown and the formation of
stems plant® were no longer able to
compensate for the losses resulting from
the reduction in the number of plants per
unit area.

The correlation analysis of the data in this
experiment  confirmed the  above-
mentioned dependencies: in the first two
years of alfalfa development, the plants
per unit area had a determinant role in
the stand formation (r; was 0.871 and
0.784, respectively) and in the 3" and 4"
year - the stems plant™ (r, was 0.605 and
0.840, respectively). As a terminal result,
at the end of the 4th year of alfalfa
development, the number of stems per
unit area was reduced by 52.6% on
average compared to the 1st year, with a
variation of 25.0 (Obnova) to 69.4%
(Dara).

The analysis of variance showed a
statistically significant influence of the
year and cultivar on the stand formation
(stems m?) in alfalfa (Table 2). With
68.4% of the total variation, the impact of
the year (factor A) can be determined as
the dominant one. It was conditioned by
the essential differences in weather
conditions over the four years and by the
unequal response of the cultivars to the
change in environmental conditions. The
action of the cultivar (factor B), as well as
the interaction year x cultivar (A x B) was
less expressed, respectively by 7.6 and
21.3%.
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Ta6nvua 2. AHa/IM3 Ha BapuaHca no OTHOLWIEeHWE hopMUpaHe Ha TPEBOCTOS Mpu

COpTOBE /luUeEpPHa

Table 2. Analysis of variance for stand formation in alfalfa cultivars

CTeneHn Ha Cyma Ha CpepfHu BnvsHue Ha
M3TOYHMK Ha
cBobopaa KBagpatute | kBagpartu hakTopu
BapupaHe
S i Degrees of Sum of Mean Influence of
ource of variation
freedom squares square factors
O6uwo / Total 95 1715493 100.0
baktop A - 'oAvHa 3 1173127 | 391039* 68.4
Factor A- Year
®akrop B — Copr 7 130273 | 186104* 7.6
Factor B — cultivar
AxB 21 365256 173931* 21.3
Residual 64 46837 7318 2.7

* significance at p < 0.05

3umoycToliymMBOCTTa ce onpegens
KaTto CrnocoBGHOCT Ha pacTeHusTa fJa
NPeXmBaBaT LesMaT KOMMeKe oT Hebna-
TONPUATHW  YCNOBWUSA  Mpe3  3UMHUSA
nepvof. Karo MHororoguviliHa Kynrtypa,
yCNeLwHOTO npe3nMyBaHe Ha flouepHata
MMa BaXHO 3HayeHue, MMallo OTHO-
LieHMe KbM NoAAbpXaHeTo Ha BUCOKa
NABbTHOCT Ha MoceBa, HeroBata MpPoayK-
TMBHOCT M AbAroTpanHocT. OueHkaTa Ha
ocemTe copTa, 06eKT Ha npoyyBaHeTo,
nokassa [p[obpe u3paseHn TeHOEHLUM
npes oTAeNHUTE ekCrnepuMeHTaslHM roau-
Hu (Purypa 1). Mpes nponetra Ha 27°
eKcnepymeHTanHa roAmHa MpOLEHTBLT
npesMmyBany pacTteHus Bapupa B LUMPOK
AnanasoH (51.1-81.7%), Kato NO-BUCOKM
CTOMHOCTM AeMOHCTpupaT MHOrosmcTHa,
O6HoBa 10 u lNpucta 4. CXO4HN TeHOEH-
UMM ce Habnwopaeat U npes3 crejsawimTe
rOAWHW, HO MpW 3HAYUTeNHO no-crnabo
BapvpaHe Ha napameTbpa. Kato usno,
nouepHaTa nposiBaBa MO-BUCOKA 4YyBCT-
BUTE/IHOCT KbM He61aronpusiTHX yC/10BUsSE
Ha 3UMHUA nepuog npes 2™ rogvHa (cpeq-
HOo 70.0% npe3vMyBa/in pacTeHUsi), OTKOJI-
koto npe3 3™ n 4™ roaMHn (CbOTBETHO
91.4 n 85.4%). CpegHo 3a nepuoga Ha
uscnegBaHe C no-BUCOK MPOLEHT Mpe3umy-
Ba/IM pacTeHuWss ce OT/iMyaBaT CopToBeTe
MHoronuctHa, O6HoBa 10 u [Mpucra 4
(88.1-88.5%), cnegBaHm oT EBpona wu
Mpucta 2 (79.5%). CpaBHUTE/IHO HUCHK €
NPOUEHTBLT Npes3MMyBanM pacTeHus npu
[Japa, MNneseH 6 n MNpucta 3 (75.2-75.4%).

Winter resistance is defined as the
ability of plants to survive the entire
complex of unfavourable conditions
during the winter period. As a perennial
culture, the successful wintering of alfalfa
has an important role in maintaining high
stand density, productivity and longevity.

The evaluation of the eight studied
cultivars showed well-pronounced trends
over the experimental years (Figure 1). In
the spring of the 2 experimental year,
the percentage of overwintering plants
varied over a wide range (51.1-81.7%),
with higher values were demonstrated by
Multifoliate, Obnova 10 and Prista 4.
Similar trends were also observed during

the subsequent years, but with
considerably less variation of the
parameter.

As a whole, alfalfa exhibited a higher
susceptibility to unfavorable winter
conditions in the 2™ year (on average
70.0% overwintering plants) than in the
3 and 4™ years (respectively 91.4 and
85.4%). On average, for the investigated
period, with higher percentages of
overwintering plants were Multifoliate,
Obnova 10 and Prista 4 (88.1-88.5%),
followed by Europe and Prista 2 (79.5%).
Relatively low was the percentage of
survived plants in Dara, Pleven 6 and
Prista 3 (75.2-75.4%).
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dur. 1. Mpe3snmyBaHe (%) Ha pacTeHUs NpY COPTOBE JlloLepHa rNo roguHu
Fig. 1. Overwintering (%) of plants in alfalfa cultivars by years

3umoycToiiumMBoCcTTa U CTyA0YC-
TONYMBOCTTA MpU NoLepHaTa ce CBbp3-
BaT C peauua om3nonornyHn n XMMUYHK
rnokasarenu, KOMTo Mo3BofisiBaT Ha pac-
TeHWATa Aa NpPeofonesdT HuckoTemnepa-
TypHuaT ctpec (Jung and Larson, 1972;
Avice et al.,, 1997; Dhont et al., 2004;
Hakl et al., 2007). ®1310M0TMYHUAT CTa-
TYC Ha pacTeHuATa, 0CO6EeHO Cbabpxa-
HMETO Ha 6e3CTPYKTYpHU Kapboxmuapatu
(TNC) wn pastBopummn 3axapu (SS),
HaTpynaHu B KOpeHoBaTta Luniika n kope-
HWUTE, MOXe [a orpaHuyart To/1epaHTHOCT-
Ta, 0COBEHO KoraTo Te ca HamaneHu go
KPUTUYHM HUBA A0 0K0/10 15% OT cyxoTo
Terno. YCTaHOBEHO €, ye pa3TBopuMuUTE
npotenHn (Hendershot and Volenec,
1993), kakTo U peayumpaHaTa abcopbLma
Ha BOjJa, 3aBucela OT pasMepa Ha
KopeHoBaTa cucTemMa W KopeHoBarta
Mopcposiorns, CbWOo wumar OTHOLleHWe
KbM pasrnexgaHvar napameTtsp (Jung
and Larson, 1972). B HacTosLOTO
npoyyBaHe ce ycTaHOBABAaT kopenauum c
BMCOKa MNOMOXMTENIHA CTOMHOCT Mexay

Winter- and cold-resistance in
alfalfa are associated with a number of
physiological and chemical indicators that
allow plants to overcome low-temperature
stress (Jung and Larson, 1972; Avice et
al., 1997; Dhont et al., 2004; Hakl et al.,
2007). The physiological status of plants,
especially the content of non-structural
carbohydrates (TNC) and soluble sugars
(SS) accumulated in the root crown and
roots can limit the tolerance, especially
when they are reduced to critical levels to
about 15% of the dry weight.

It has been found that soluble proteins
(Hendershot and Volenec, 1993), as well
as reduced water absorption, depending
on the root system size and root
morphology, also have relevance to the
considered parameter (Jung and Larson,
1972).

In the present study, correlations with a
high positive value were established
between the survival percentages in
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NPOLEHTBLT Mpe3vMyBaHe Mpu pasnyHuTe
copToBE W MOPMOSOTNYHUTE NapameTpu
AvameTbp Ha kopeHoBaTa wuiika (r = 0.750,
cpegHo 3a nepuoga) M Tersio KopeHoBa
mMaca pacTeHne™ (r = 0.696, cpegHo 3a
nepuoaa), oTYeTEHN B €CEHHWTEe noapacTu
Ha TpesocToute (Tabsmuya 3). C Hucka
CTOWHOCT e KopenaTvMBHaTa 3aBMCUMMOCT NO
OTHOLLEHNE CbAbpPXaHne Ha pasTBoOpPUMYU
3axapn B KopeHoBata maca (r = 0.352),
KOETO € O0OSACHMMO T.KaTo CbAbpPXaHWeTo
UM B NpoOyyBaHWTE COPTOBE CpedHO 3a
nepuoja He HaAXBbPMA MocovyeHara oT
Jung and Larson (1972) kpuTu4Ha CTOAHOCT
oT 15% 3a 3axapHo CbAbpXaHue.

different cultivars and the morphological
parameters of root crown diameter (r =
0.750, average for the period) and root
weight plant™ (r = 0.696, average for the
period) recorded in autumn regrowths of
stands (Table 3). A low value had the
correlation with respect to the soluble
sugars content in the root mass (r =
0.352), which can be explained by the
fact that their average content in the
studied varieties over the whole period
did not exceed the critical value of 15%
stated by Jung and Larson (1972) for
sugar content.

Tabnuua 3. KopenayMoHHU 3aBUCUMOCTU Mexay % npe3nmyBain pacTeHus u
OCHOBHU nNapamMeTpu Ha KOpeHoBaTa cucTema npu soLepHa
Table 2. Correlative dependences between %overwintering plants and main

parameters of root system in alfalfa

% npe3mMyBav pacteHus / % overwintering plants
MapameTtpu / Parameters Ad Td h
2" year 3" year 4" year average

fvamernp Ha kopeHosa wuitka. | 447 0.462 0.517 0.750
Diameter of root crown
Tersio kopeHosa mMaca 0.231 0.399 0.446 0.696
Root mass weight
CbObpKaHme Ha pas3TBopuMHU
3axapu 0.246 0.361 0.155 0.352
Content of soluble sugars

Bo6osw KynTypu, B T.4. U nouep-
HaTa, UrpasT BaxHa pons B nogobpsisa-
HEe Ha XpaHWUTEsSTHUSA pPeXxum Ha no4ysara,
KoeTo e OT o0cobeHO 3HadyeHve 3a
opraHMyHaTa cucTemMa Ha MpoM3BOACTBO
(Lesznyak et al., 2008). [obpe pa3Bu-
TuaT U KOpEeH npes3 BTopaTa A0 TpeTaTta
roguHa Ha passuTtue copmmupa ot 80 go
120 ueHTHepa Ha xekTap (8-12 t/ha)
KOpeHoBa Maca M pacTUTesIHU ocTaTbLm
B 06paboTBaemusi C/ioil Ha nouBarta,
KOETO e eKBMBAJIEHTHO Ha npuaaraHe Ha
40-60 t TOp NO OTHOLWEHME CbAbpPXaHNe
Ha a3oT, chocchop, Kanuii n apyrn ene-
MeHTn (lvanov, 1988). HawwuTte pgaHHM
rnokaseaT, 4Ye B Kpasd Ha 4-roguHus
nepuog Ha oTr/exgaHe Ha fnuepHaTa v
cnef pekonTupaHe Ha  NocnegHuAT
(eceHeH) nogpacT,  aKkymysmpaHuTe
pacTuTesIHM OCTaTbLM B NOYBEHUAT C/IOM
0-30 cm ca cpegHo 10.7 t ha™, uneto

Leguminous crops, including the
alfalfa, play an important role in improving
nutrition regime of soil, which is of
particular importance for the organic
production system (Lesznyak et al.,
2008). Its well-developed root during the
second to the third year of development
forms from 80 to 120 centners per
hectare (8-12 t/ha) root mass and plant
residues in the arable soil layer which is
equivalent to 40-60 t fertilizer regarding
the content of nitrogen, phosphorus,
potassium and other elements (lvanov,
1988).

Our data showed that at the end of the 4-
year period of alfalfa cultivation and after
harvesting of the last (autumn) regrowth,
accumulated plant residues in the soil
layer 0-30 cm were on average 10.7 t ha’
' whose nutrient content of N, P and Ca
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CbAbpPXaHNe Ha XpaHUTENHUTE efleMeH-
™ N, P n Ca e cbotBeTHO 21.15, 7.28 n
1.47 mg kgDM™ (durypa 2). Tesn cToii-
HOCTU ca 6/M3kM A0 CbOobLIeHUTE OT
Kostov n Hristozov (1990), cnopepg, KouTto
B CyXuTe KOpeHuW Ha JouepHata ce
cbabpxar cpegHo 2% N, 0.7% P,0s n
1.3% CaO. Crnopep, aBTOpUTE MpU Cpes-
HO KO/IMYECTBO Ha KOPEHOBUTE OCTaTbLM
1t Ha pekap, T4 oboratsea noysata ¢ 20
kg asoT, 7 kg chocthop 1 13 kg kanymin B
aKTMBHO BELLECTBO, KOETO € noseye OT
efijHa npueTa y Hac cpefHa Hopma Ha
TOPEHE Ha NOCKATE KYNTYPW.

—&—N, g/kg DM
—+—P, g/kg DM

plantresidues, tha
—#—Ca, g/kg DM
25,0 1

20,0 1

15,0 4

10,0 4

5,0 -

‘_._‘\/\""__’___ 250,0 -

\,__.___./\./‘—— 1000 1

were respectively 21.15, 7.28 and 1.47
mg kgDM™ (Figure 2). These values
were similar to those reported by Kostov
and Hristozov (1990), according to which
2% N, 0.7% P,05 and 1.3% CaO were
contained in the dried roots of alfalfa.
According to the authors, at an average
amount of root residues of 1 t per
hectare, it enriched the soil with 20 kg of
nitrogen, 7 kg of phosphorus and 13 kg
of calcium in the active substance, which
was more than an average rate of
fertilization in the country.

- N,kg/ha =——#=Ca, kg/ha =P, kg/ha

300,0 -

200,0 1

150,0 A

50,0 4

0,0

a)

0,0

b)

1-Europe, 2-Prista 2,3-Prista 3, 4-Prista 4, 5-Obnova 10, 6-Pleven 6, 7-Dara, 8-Multifoliate

dur. 2. a) Konudectso (t ha'l) n cbabpxkaHue Ha N, P, Ca (g ngM'l) Ha
pacTuTenHMTE OoCTaTbUM crfeq 4-rogullieH rnepuog, Ha OTr/iexgaHe Ha COpToBe
nouepHa; 6) AkymynmpaHe Ha N, P n Ca ¢ pactuTteniHMTe octaTblumM Ha eguHuLa
nnowy (kg ha™)

Fig. 2. a) Amount (t ha'l) and content of N, P, Ca (g kgDM™) of plant residues
after 4-year cultivation of alfalfa cultivars; b)Accumulation of N, P and Ca with

plant residues per unit area (kg ha™)

BapupaHeTo B KO/IMYEeCTBOTO pac-
TUTE/IHU OCTaTbLM MexXay npoyyBaHuTe
ocem copta e cbuectseHo (VC = 21%),
KaTo MO-BUCOKWN CTOMHOCTU Ce YCTaHOBS-
Bat npu Mpucta 3 (13.5t ha'l), cnengaHa
ot MNMneseH 6 1 apa. C no-6naronpuateH
6MOXMMUYEH CbCTaB € KopeHoBaTa 6uo-
Maca Ha lMpucTta 4, Mpucta 2 n MNneseH 6
(N: 21.38-22.51 mg kgDM; P: 1.51-1.73
mg kgDM™; Ca: 6.33-8.99 mg kgDM™),
HO KaTo LAN0 BapMpaHeTo B KAYECTBEHNSA

The variation in the amount of plant
residues among the studied varieties was
essential (VC = 21%), with higher values
being established for Prista 3 (13.5 t ha-
1), followed by Pleven 6 and Dara. With a
more favorable biochemical composition
was the root biomass of Prista 4, Prista 2
and Pleven 6 (N: 21.38-22.51 mg kgDM™,
P: 1.51-1.73 mg kgDM™*, Ca: 6.33-8.99
mg kgDM™) but as a whole, the variation
in the qualitative composition was

145



CbCTaB € 3HauuTesnIHo no-cnabo m3pase-
HO B CpaBHeHWe C konnuecTseHuAT. Kato
CymapeH eekT, Npu yCTaHOBEHO CpeaHo
KO/IMYEeCTBO Ha pacTUTEsSIHU ocTaTbuy OT
10.7 t ha, niouepHata akymynmpa cboT-
BeTHO 225.1 kg N ha™, 15.4 kg P ha™ u
77.1 kg Ca ha™. CopToBeTe, IEMOHCTpU-
pawu Mo-BMCOKM CTOMHOCTM B TOBa
OTHOLUEHME ca kakTo criegga: MNpucta 4 n
Japa — npesuweHne ot 16.% cnpsamo
CpegHoTO 3a rpynata MO OTHOLUEHUe
akymynmpaH N, [lMpucta 3 u [apa -
npesulieHne cbC cpefHo 24.3% 3a P, n
Mpucta 4 n MNneeBeH 6 — npeBuLeHNe C
21.0% 3a Ca. Pe3yntatute ca B NOTBbp-
XOEHMEe Ha 3ak/lyeHusaTa, HanpasBeHu
oT Lesznyak et al. (2008) u Bilalis (2015),
cropef KoMTo CBOMCTBaTa Ha noysara ca
NOIOXMTENIHO MOBAUSIHN cneq oTrnexaa-
He Ha rpax, HoO To3u echekT Kopenupa
npsiko C€ pasnnyHute copTtose. Bilalis
(2015) ycraHoBABa pAoKa3zaHa pasnunka
MeXAy COPTOBETE MO OTHOLUEHME CbAbP-
XaHne Ha 06w, a3oT B noyBata W
npenopbyBa OTINIEXAAHE HA COpPTOBETE
Onward, Andros n Amorgos. B gonb/He-
Hue, Torricelli (2006) oT6enss3Ba, u4e
MWHepasiHUTe BellecTBa B NoA3EMHUTE
opraHu W pacTuUTeNHUTE ocTaTbLM Ha
nouepHata ca AOCTbMHM 3a crefBalyy-
Te KynTypu cnepj  gerpagaums Ha
dmTomacarta. BkiouBaHeTo Ha flouepHa
B MOJICKM cenTboobpalleHuss He camo
nogobpsiBa NIof4OPOAMETO Ha Moysata,
HO CbLO0 Taka MnoBuWaBa MNPOAYKTUB-
HOCTTa Ha crnefBaluuTte KynTypu, KoeTo e
0COOEHO BaXKHU 3a yCcNnoBuss Ha 6Guosno-
rMYHO NMPOU3BOLACTBO.

N3BOAN

AHanM3bT Ha BapuaHca Mokassa
CTATUCTUYECKM [0Ka3aHO B/IMSHME Ha
rogvHaTa v copta Bbpxy hopmupaHeTo
Ha TPeBOCTOS, M3pa3eH KaTo cTb6ia m™
(pacTeHuns m™ x cTb6n1a pactenve™), npu
npoyyYBaHUTE OCEM copTa /KLuepHaTa.
MokazaTensaT e [AMHaMu4YeH u  npe3
OTAENHUTE TOAUHM MO-BMCOKA MABTHOCT
JEMOHCTpUpaT pasnnuHum coptose: 1°2
rognHa — fapa, MNMneseH 6 u lMpucta 3,

considerably less pronounced compared
with the quantitative one. As sum effect,
at an established amount of plant residue
of 10.7 t ha’ (on average), alfalfa
accumulated 225.1 kg N ha™, 15.4 kg P
ha™ and 77.1 kg Ca ha™, respectively.
Cultivars demonstrating higher values in
this respect were as follows: Prista 4 and
Dara - an excess of 16% compared to the
average for the group in terms of the
accumulated N, Prista 3 and Dara — an
excess with 24.3% for P, and Prista 4 and
Pleven 6 — an excess with 21.0% for Ca.

The results confirmed the findings of
Lesznyak et al. (2008) and Bilalis (2015),
according to which the soil properties
were positively influenced after pea
cultivation, but this effect correlated
directly with different cultivars. Bilalis
(2015) found a significant difference
among the cultivars in terms of total
nitrogen content in the soil and
recommended the cultivation of the
Onward, Andros and Amorgos varieties.

In addition, Torricelli (2006) noted that the
mineral substances in the underground
organs and plant residues of alfalfa were
available for subsequent crops after
degradation of the phytomass.

The inclusion of alfalfa in field crop
rotation not only improved soil fertility but
also increased the productivity of
subsequent crops, which was particularly
important for organic farming conditions.

CONCLUSIONS

The analysis of variance showed a
statistically significant influence of the
year and cultivar on the stand formation,
expressed as stems m* (plants m? x
stems plant'l), in the eight alfalfa cultivars
studied. The parameter was dynamic and
during the particular years, different
cultivars demonstrated a higher density:
1% year — Dara, Pleven 6, Prista 3; 2™
year — Europe; 3" year — Dara, Prista 4,
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2" ropuna — Espona, 3™ roguHa — [lapa,
MpucTa 4, EBpona n MHoronuctHa, n 4™
rognHa — MHoronucTtHa. 3a 4-roguHuaT
nepuog Ha pasBuTMEe Ha Ky/natypara ce
yCcTaHOBsiBa 06LLa TEHAEHUMS Ha NOHWXe-
HWe B NNBTHOCTTA Ha Mnocesa, C WU3K/I0-
YeHMe Ha W3BECTHO C/1abo noBULLEHME
npe3 3™ roguHa, onpeaensawo ce oT Ba-
pupaHe B KOMMOHEHTUTE ,pacTeHus m? n
.CTbbNna paCTeHl/le'l” N KOMMEHCTOPHUAT
MexaHu3bM Mexay TAX. B kpas Ha 47
eKcrnepumeHTasiHa rogmHa, 6poAt cTbLbna
Ha efvHUUA now, e pegyLmpaH cpeiHo ¢
52.6% B cpaBHeHue ¢ 1™ roguHa, ¢ Bapu-
paHe ot 25.0 (O6HoBa) A0 69.4% (Japa).

OueHkaTa Ha COpTOBETE MO OTHO-
LUeHWe YyBCTBUTENHOCT KbM Hebnaro-
NPUATHUTE YCNOBMA NPE3 3UMHUA nepuos
onpegesnia no-BMCOK MPOLEHT npe3nmyBsa-
v pacTteHus npu MHoronuctHa, O6HoBa
10 u Mpucta 4 (88.1-88.5%). MpoueHTbT
npes3umyBaHe Kopenupa MosIoKUTENHO C
MOPPOSIOrMYHNTE NapameTpu AuaMeTbp
Ha KopeHoBarta wwuitka (r = 0.750), Terno
KopeHoBa maca paCTeHl/le'l (r = 0.696,) 1
CbAbpXaHWe Ha pasTBOPMMM 3axapu B
KopeHoBaTta maca (r = 0.352), ycTaHOBEHHU
B €CEHHWTE noApacTu Ha TPEBOCTOUTE.

B kpas Ha 4-roguiHua nepuog Ha
oTrnexgaHe wn cnep pekonTupaHe Ha
nocnegHuaT (eceHeH) nogpacT, akymyan-
paHuTe pacTuUTeNHW ocTaTbuu B NoyBe-
HMAT cnoii 0-30 cm ca cpegHo 10.7 t ha™,
ocurypsiBaliy cboBeTH0225.1 kg N ha®,
15.4 kg P ha'wu 77.1 kg Ca ha™. CopTo-
BeTe, AEMOHCTpUpallyM MO-BUCOKU CTOM-
HOCTM B TOBa OTHOLLeHue ca [llpucTa 4,
[Japa, MNpucta 3 n lNneseH 6.

Europe, Multifoliate; 4™ — Multifoliate.

For the 4-year period of alfalfa
development was established a general
trend of decrease in stand density, with
exception of a slight increase in the 3"
year determinative by the variation in the
components "plants m™>" and "stems plant
" and the compensatory mechanism
between them. At the end of the 4"
experimental year, the number of stems
per unit area was reduced by 52.6% on
average compared to the 1% year, with a
variation of 25.0 (Obnova) to 69.4%
(Dara).

The  evaluation of cultivars
regarding sensitivity to unfavorable
conditions during the winter period
determined a higher percentage of
overwintering plants in  Multifoliate,
Obnova 10 and Prista 4 (88.1-88.5%).
Overwintering  percentage  correlated
positively with the morphological parameters
of root crown diameter (r = 0.750) and
root weight plant-1 (r = 0.696) and soluble
sugars content in the root mass
(r = 0.352), recorded in the autumn
regrowths of stands.

At the end of the 4-year period of
alfalfa cultivation and after harvesting of
the last (autumn) regrowth, accumulated
plant residues in the soil layer 0-30 cm
were on average 10.7 t ha™, providing
225.1 kg N ha™, 15.4 kg P ha™* and 77.1
kg Ca ha®', respectively. Cultivars
demonstrating higher values in this
regard were Prista 4, Dara, Prista 3 and
Pleven 6.
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PE3OME

M3cnepsaHeTo e nposefeHo npes
2014 r. npu cneynduyHMTE MOYBEHU WU
METeOopOSIONMYHN YCNOBUSA Ha OMUTHOTO
nose Ha WHcTUTyTa no 3emefenve wu
cemesHaHue ,06pa3LoB undnuk” - Pyce ¢
6barapckiTe coptose nwouepHa: Mpucta
3, Mpucra 4, Mpucta 5, MHoronuctHa 1 u
Ponu, cbv3gageHn B WHcTuUTyTa, W
opeHCKMAT copT — EBpona.

OnuTbT € 3a/10KeH No 6/10KOBUS
MeToZ, B 4 TMOBTOPEHMA WU BKIOYBA

BapvaHTM C BHacsiHe Ha npoaykra
“Lebosol®-Total Care” u  KOHTpOAU
(HeTpeTupaHu BapuaHTK). ,Lebosol®-

Total Care” e kKoM6GUHaUUA OT aMUHOKKCE-
JIHX, MaKpo N MWKPOESIEMEHTU, C aHTU-
CTPECOBO U nogxpaHBallo AeicTeue.
Ctumynupa ¢oTocmHTe3aTa 1 noBuLLaBa
UMyHHaTa 3aluTa Ha pacteHusita. Jluct-
HOTO TOpPEHe e M3BbPLUBAHO BbLB BCEKM
noapact, [ABYKpPartHO npu BUCOYMHA Ha
pacTteHusita 10-15 cm 1 BbB (hasa 6yTo-
Hu3aums, B gaosza 250 ml/da. ®utonato-
fioryHaTa oOueHKa e wu3BbpleHa no
obwonpnetTuTe 3a cTpaHata HuU uTo-
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SUMMARY

The survey was conducted in 2014
with the specific soil and meteorological
conditions of the experimental field of the
Institute of Agriculture and Seed Science
"Obraztsov  Chiflik" Rousse. The
Bulgarian lucerne varieties: Prista 3,
Prista 4, Prista 5, Multilist 1 and Roli,
created in the Institute, and the French
variety — Europe.

The experience is based on the
blocking method in 4 iterations and
includes variants with the introduction of
the “Lebosol® Total Care” product and
controls (untreated variants). "Lebosol®-
Total Care" is a combination of amino
acids, macro and trace elements, with
anti-stress and nourishing action. It
stimulates photosynthesis and increases
the immune protection of plants. Foliar
fertilization is carried out in each sublot,
twice at plant height of 10 -15 cm and in
phaseisation phase at a dose of 250 ml /
da. The phytopathological evaluation has
been carried out according to the
methods, generally accepted for our
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NaTonornyHy MeToau.
Lenta e pa ce ycTaHOBW BusA-
HMETO Ha NpoAyKTa BbpXy yCToWuMBOCTTa
Ha Maagu  fIOLEepHOBM  MOCEBU  KbM
JINCTHU NaToreHu.
YcTaHOBEHO e, Ye NINCTHOTO Tope-
He c ,Lebosol®-Total Care” oka3Ba nono-
XUTeNeH ehekT BbpPXy YCTOMYMBOCTTA Ha
n3NUTBaHUTE copToBe KbM Pseudopeziza
jonesii Nannf, Pseudopeziza medicaginis
n Uromyces striatus, BbB BCUYKM nogpac-
TV Npe3 MbpBaTa rogMHa Ha oTrieXxaaHe.
Mpe3 nbpBaTa Beretauus npu Tpe-
TMpaHWTe C NpoAdyKTa NoceBu CTeneHTa
Ha HanageHuwe OT JIUCTHW nNaToreHu
HamansaBa cnpsAmMo koHTponara ot 51,00%
o 36,3% 3a XbATU JIMCTHA NEeTHa
(Pseudopeziza jonesii Nannf), ot 49,3%
o 355% 3a 4YepHU JINCTHU nNeTHa
(Pseudopeziza medicaginis) n ot 65,4%
[o 41% 3a pbxga (Uromyces striatus).
MpoaykTbT ,Total Care” e okasan Hai-
CWIEeH MOMOXUTENEH eekT  BbpXy
yCTOMYMBOCTTA Ha /IMCTHW NatoreHn B
nocesuTe Ha copT lMpucta 3.
TpeTupaHuTe Magn  NOLEPHOBYU
NnoceBn ce XapakTepusupar C MO-HUCHK
WHAOEKC Ha HanageHue OT duTonatoreHu
CNPsSAMO HETPETUPAHUTE BapuaHTy.
Kntoyosu LyMu: nouepHa,
ycToiumBocT, ,Lebosol®- Total Care”,
WHAEKC Ha HanajgeHwe

YBO/[,

MouepHaTa (Medicago sativa L.) e
Hal-BaXXHOTO TPEBHO-(PYpaXHO pacTeHune
y Hac 1 B MHOrO CTpaHu C YMepeH KimmaT
(Marinova et al., 2009; Pachev, 2014).
3HaueHuneTo U Ce Ab/KN Ha BUCOKaTa Ao -
OUBHOCT Ha 3efieH hypax, CbAbpXaHue
Ha MNpOTEMH © BMCOKA XpaHuTenHa
ctoliHocT (Huyghe, 2003). Ta e nssecTtHa
CbC cnocobHocTTa cv ga nogobpsiea
CTpyKTypaTta Ha noysaTa u e ed)eKTUBEH
M3TOYHUK Ha 6uonornyeH asot (Peoples
et al.,, 1995; Vasileva, 2010). Vima npo-
Ob/MKUTENTHOCT Ha XMBOT A0 5 roAnHu, HO
B HSKOM palioHn Ha cBeTa noseTara
MoraTt ga octaHaTt NpOAYKTUBHU NO-4bAr0
Bpeme (Summers, 1998).

country, phytopathological methods.

The aim is to determine the effect
of the product on the stability of young
lucerne crops on leaf pathogens.

It was found that “Lebosol®-Total
Care” leaf fertilization had a positive effect
on the resistance of the tested varieties to
Pseudopeziza jonesii Nannf,
Pseudopeziza medicaginis and Uromyces
striatus in all subspecies during the first
year of cultivation.

In the first vegetation of crops
treated with the product, the attack rate
from leaf pathogens decreased from
51.00% to 36,3% for Pseudopeziza jonesii
Nannf, 49,3% to 35,5% for Pseudopeziza
medicaginis and from 65,4% to 41% for
rust (Uromyces striatus).

The “Lebosol® Total Care” product has
the strongest positive effect on the
resistance of leaf pathogens to Prista 3
crops.

Treated young lucerne crops are
characterized by a lower attack index than
phytopathogens compared to untreated
variants.

Key words: alfalfa, resistance,
"Lebosol®-Total Care", index of attac

INTRODUCTION

Lucerne (Medicago sativa L.), is the
most important grass-fodder plant in
Bulgaria and in many temperate climates
(Marinova et al., 2009; Pachev, 2014). Its
importance is due to the high yield of
green fodder, protein content and high
nutritional value (Huyghe, 2003). It is
known for its ability to improve soil
structure and is an effective source of
biological nitrogen. (Peoples et al., 1995;
Vasileva, 2010). It has a life span of up to
5 years, but in some areas of the world
the fields may remain productive longer
(Summers, 1998).
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EouH oT (pakTopuTe 3a Hamans-
BaHe Ha [J06MBMTE M CbAbPXaHMETO Ha
CYpOB MPOTEUH e HanaAeHNeTo OT JINCTHU
natorenn (Hwang, 2006). Haii-ronsama
nospefa, KoATo ANCTHUTE 6onecTu npu-
ysHABaT € HamneTHsABaHeTo, nocnejsaHo
oT gedonuauus.

B HawaTa cTpaHa Hali-4ecTo cpelya-
HWTE JIMCTHU MNATOreHW ca MPUYUHUTENUTE
Ha u4epHW nuUCTHU neTHa (Pseudopeziza
medicaginis Lib.), XbATM AUCTHM NeTHa
(Pseudopeziza jonesii Nannf.)) un pbxga
(Uromyces striatus Schroet.), kouto ca npo-
yuyBaHu B efHa wnu gpyra cteneH (Blajev,
1982; Nikolova, 1990; Ivanova, 2006).

Xbntute nuctHn netHa (Pseudopeziza
jonesii Nannf.), knac Ascomycetes, ce Hab-
nogasar no BCUYKM NOAPacTM Ha fiouep-
HaTa [0 Kpas Ha BereTauusita. Mo nucrata
n cTbbnara ce obpasysBaT NPOAL/ITOBATH,
XBATU [0 OPaHXEBO UM TbMHOKaqsIBM NeT-
Ha c V — obpasHa popma (Ilvanova, 2014).

UepHute nucthu netHa (Pseudopeziza
medicaginis), knac  Ascomycetes, ce
XapakTtepusupar ¢ TOYKOBUAHW, C Haps3aHu
Kpaulia 4YepHU neTHa, KOMTO Ppsgko ce
cnmBar.

[pyra 6onecT, KoATo ce Habnoga-
Ba eXerogHo no nioLlepHarta e pbxaara
npuunHuTen Uromyces striatus Schroter.,
knac Basidiomycetes (lvanova and
Marinova, 2014). Cnepg pa3sutne Ha
6onectta No pacteHusAsTa ce ob6pasysart
KahsBm ypenocnopu ¢ X0poTUYEH BEHeL,
OKOJ10 TSIX.

B pesyntar Ha HaneTHABaHeTO OT
nocoYyeHnTe MaToreHW, HacTbnBa paHeH
nicrtonaf, npoMsHa B XpaHuTesHata
CTOHOCT Ha  (pypaxa, Hamasnsiea
HEroBOTO KOJINYECTBO W1 KAYECTBO.

MpoMeHn B nNpoM3BOACTBOTO Ha
pactTutenHa npoAykUuus, KakTo ¥ nasap-
HUTE LEHM Ha MarepuasiHuTe pasxoam
Hanarat MIKOHOMMUYECKO MPEeOoCMUCTIAHE Ha
3emMe/le/ICKOTO Npou3BoACTBO. B ycnosus-
Ta Ha nasapHa MKOHOMMKa KOHKYpeHUuaTa
npuHyXgasa BCek/ npoussBoguTen [Aa
TbPCUM HOBWU TEXHOJIOTMYHU peLLeHUus, €
KOWUTO Aa yBenuuu nNpoayKTMBHOCTTA U Aa
CHWXKN cebecToNHOCTTa, 3a ga ce NocTur-
He no-ronsiMa Bb3BPbLLAeMOCT U edek-

One of the factors to reduce yields
and crude protein content (Hwang, 2006)
is the attack of leaf pathogens.

The greatest damage that leaf diseases
cause is permeation, followed by
defoliation.

In our country, the most common
leaf pathogens are Pseudopeziza
medicaginis, Pseudopeziza jonesii Nannf.,
and Uromyces striatus, which have been
studied to one degree or another (Blajev,
1982; Nikolova 1990; Ivanova, 2006).

Pseudopeziza jonesii Nannf., Class
Ascomycetes, are observed in all alfalfa
substrates until the end of the vegetation.
Leaves and stems form oblong, yellow to
orange or dark brown V-shaped stains
(lvanova, 2014).

Pseudopeziza medicaginis, class
Ascomycetes, are characterized by spot-
shaped, cut-off black spots that rarely
merge.

Another disease that is observed
annually on alfalfa is rust Uromyces
striatus Schroter., Class Basidiomycetes
(lvanova and Marinova, 2014). After the
plant disease develops, brown
uredosporos are formed with a chlorotic
wreath around them.

As a result of the patching of the
pathogens mentioned, there is an early
leafpad, a change in the nutritional value
of the feed, a reduction in its quantity and
quality.

Changes in plant production, as
well as market prices of material
production costs, require economic
rethinking of agricultural production. In a
market economy, competition forces each
manufacturer to seek new technological
solutions to increase productivity and
lower costs to achieve greater returns and
production efficiencies (Sabev et al.,
2015).
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TMBHOCT Ha Mpou3BOoACTBOTO (Sabev et al.,
2015). Hanocnegbk MHOro m3cnegosartesnu
npoyysBaT Bb3[ENCTBMETO HA IMCTHU TOpPO-
Be (Petkova et al., 2007; Sabev et al., 2015)
C uen CTuMmynMpaHe pas3BUTMETO Ha pac-
TEeHMsITa U MNOBMLIABaHE YCTOWYMBOCTTA M
afanTMBHOCTTa UM KbM HebnaronpusaTHWUTE
yCMoBWsSi Ha okosiHaTa cpega (Sabev et al.,
2015; Ivanova et al., 2016).

CbBpeMeHHO peLleHue 3a onTumu-
3MpaHe XpaHeHeTo Ha pacTeHusTa W
MHOro MosIe3HO MeponpusaThe B 3emefe-
IMeTO e NUCTHOTO TopeHe. Hait-gob6pe
YCBOMMM U C Hai-gobpa epekTUBHOCT ca
KOMMJIEKCHUTE SINCTHU Topose. Te gocTa-
BAT Ha pacTeHWsiTa MUKpPOeneMeHTn B
NecHoycBouma dopma M B KOJIMYECTBO,
JOCTaTbyHO [a akTMBMpa npolecute Ha
06MmsiHa Ha BewecTBaTta (Pachev, 2014).

M3non3saHeTo Ha J/IMCTHUM TOpOBE
Karo BBb3MOXHOCT 3a [ONbAHUTENHO
cHabasfBaHe Ha pacTeHusiTa C  XpaHu-
Te/IHU BELecTBa, OUPEKTHO BK/HOYEHU B
npoueca Ha hoTocuMHTe3aTa 4pes nucTa-
Ta, MMa BaXHO 3HayeHue 3a noaobps-
BaHe XPaHUTESTHUSA PeXuM U KayecTBOTO
Ha npoaykuusata. OT CbLUECTBEHO 3Hauye-
HMe e BbBeXJaHeTo Ha 6uoTopose, Npu-
TexaBally XpaHUTeNHoO W CTUMyAnpaLlo
pencrteue. Tlopagn ToBa, 4Ye cCa KOM-
NJEKCHU, CbAbpXaly BCUYKN HeobXxoam-
MW XpaHWUTEsIHW efIeMEeHTU, XYMUHOBM
KNCENUHN W €EH3UMK, Te BJIUAAT MOJ0-
XWUTE/THO BBbPXY pa3BUTMETO Ha pacTte-
HWATa, NOBMLWABAT TAXHATa YCTONYMBOCT
Ha HebnaronpuATHW akTopu n yBenu-
yaeaT npoayktusHoctTa um (Pavlov and
Valchev, 2013).

NuctHoTO TOpeHe nosuLlaBsa
JobrBa ¥ KayecTBOTO Ha MpoAykuuaTa
(Pachev, 2003; Pachev, 2004; Pachev,
2008; Pachev, 2013).

Llenta Ha HacTOALLOTO MpoyyBaHe e
[Ja ce yCTaHOBW B/MAHMETO Ha MpogykTa
Lebosol®-Total Care Bbpxy ycToiumBocTTa
Ha Mnaga nwouepHa KbM NIMCTHU NaToreHu,
Tbii kaTo B MpoyyeHaTa fnuTepatTypa B
HallaTta cTpaHa He 6sixa HamepeHW AaHHU
3a u3non3BaHe Ha npenapaTta Lebosol®-
Total Care B Ta3un obnacr.

Recently many researchers have studied
the effects of leaf fertilizers (Petkova et
al., 2007, Sabev et al., 2015) in order to
stimulate plant growth and increase their
resistance and adaptability to unfavorable
environmental conditions (Sabev et al.,
2015; Ivanova et al., 2016).

A modern solution for optimizing
plant nutrition and a very useful event in
agriculture is leaf fertilization. The best
digestible and best-performing are the
complex foliar fertilizers. They deliver the
microelements to the plants in an easily
digestible form and in an amount sufficient
to activate the metabolism processes
(Pachev, 2014).

The use of leaf fertilizers as an
opportunity to further supply the plants
with nutrients directly involved in the
photosynthesis process through the
leaves is important for improving the diet
and quality of produce.

It is essential to introduce bio-nutrients
that have a nutritional and stimulating
effect.

Because they are complex, containing all
necessary nutrients, humic acids and
enzymes, they have a positive influence
on plant growth, increase their resistance
to adverse factors and increase their
productivity (Pavlov and Valchev, 2013).

Foliar fertilization increases yield
and quality of production (Pachev, 2003;
Pachev 2004; Pachev 2008; Pachev,
2013).

The aim of the present study is to
determine the effect of Lebosol®-Total
Care on the resistance of young lucerne
to leaf pathogens as there was no data
available in our study on the use of
Lebosol® Total Care in this area.
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MATEPVAJT N METO4N

W3cnepBaHeTo e npoBefeHo npes
2014 r. B ONMTHOTO nosie Ha UHcTUTyTa
no 3emegenue n cemesHaHme “O6pasLoB
uncnnk” - Pyce ¢ G6barapckute copToBe
nwouepHa lMpucta 3, Mpucta 4, MNMpucta 5,
MHoronuctHa 1 n Ponn un opeHcKuaT
copT EBpona. OnuTbT BK/IOYBA BapuaHTu
C BHacsiHe Ha 6wuosiormyeH npenapart
Lebosol®-Total Care n KoHTponu (HeTpe-
TMpaHu BapmaHTK), B 4 MOBTOPEHNS.

M3non3saHuaT Top Lebosol®-Total
Care - kahsiBO-3e/1eH Te4eH Top, CMeC Ha
MukpoenemeHtTn ¢ Mepg (Cu), MaHraH
(Mn) n UuHk (Zn). Cobabpxa: 0,37 %
BOZOpa3TBOpMMa Mef, Kato MefieH HuTpart
(4,5 g/l Cu); 1,5 % BOAOPA3TBOPUM MaH-
raH Kato maHraHoB HuTpaT (18,6 g/l Mn);
0,46 % BOAOPA3TBOPUM LMHK KaTO LMHKOB
Hutpar (5,7 g/l Zn); 9 % obwy a3oT (112 g/l
N); 2,7 % HuTpaTteH a3oT; 4,7 % amugeH
asor; 1,6 % opraHM4YHO CBbp3aH asor;
0,05 % BogopasTBopuM 60p KaTo bopeTa-
HonamuH (0,6 g/l B); 0,9 % BoAoOpasTBO-
pum cocdhat (11g/l P,Os); 2 % BOAOpas-
TBOPUM Kanuii (24 g/l K;0); 1,7 % Bogo-
pasTBopuM MarHesuii (21 g/l MgO)
MabTHOCT: 1,24 kg/l. pH-cTOHOCT: < 2,7.

Lebosol®-Total Care e komb6uHa-
UUsi OT aMWHOKWUCETMHU, MakKpO U MUKpPO-
€/IeMEHTN C aHTMUCTPECOBO, U MoAxpaH-
Balwlo geiicteue. Ctumynumpa poTocuHTe-
3a-Ta, 3acunBa 3aWUTHUTE CWIM Ha
pacTeHuneTo.

JIncTHOTO TOpeHe e W3BbPLIBAHO
BbB BCEKM MogpacT, [ABYKpaTHO npwu
BMCOYMHA Ha pacteHusaTta 10-15 cm 1 BbB
(pasza OyToHM3aumsa, B go3a 250 ml/da.
Jatute Ha BHacsAHe Ha npoaykta
Lebosol®-Total Care ca kakto cnegga:
10.06., 07.07., 17.08. n 10.09.2014 .

Mpe3 roguHaTa Ha NpPoy4BaHETO ca
HanpaBeHW TpWM KOCUTOM Ha MIagute
NOLEPHOBU MOCEBMW.

dutonarosiorMyHaTa oOueHka e us-
BbpLUEHA 3a BCEKM MogpacT no o6uyo-
npueTnte (PuToNaToNOrMYHN MEeToau: 3a
pbxaa (Uromyces striatus) no ckanara Ha
Cobb (CEB, 1988), 3a 4epHUM SUCTHU
netHa (Pseudopeziza medicaginis) no

MATERIAL AND METHODS

The survey was conducted in 2014
in the experimental field of the Institute of
Agriculture and seed science "Obraztsov
Chiflik", Rousse, with the Bulgarian alfalfa
varieties Prista 3, Prista 4, Prista 5,
Multilist 1 and Roli and the French variety
Europe. The experience includes variants
with the introduction of the biological

preparation Lebosol®-Total Care and
controls  (untreated variants) in 4
replicates.

The used fertiliz er is a mixture of
Lebosol®-Total Care race elements with
Cu, Mn and Zn. Contains: 0.37% water-
soluble copper such as copper nitrate (4.5
g/l Cu); 1.5% water-soluble manganese
as manganese nitrate (18.6 g/l Mn);
0.46% water-soluble zinc such as zinc
nitrate (5.7 g/l Zn); 9% total nitrogen (112
g/l N); 2.7% nitrate nitrogen; 4.7% amide
nitrogen; 1.6% organically bound nitrogen;
0.05% water-soluble boron such as
borrethanolamine (0.6 g/l B); 0.9% water-
soluble phosphate (11 g/l P,Os); 2%
water-soluble potassium (24 g/l K,0);
1.7% water-soluble magnesium (21 g/l
MgO) Density: 1.24 kg/l. pH value: <2.7.

Lebosol®-Total Care is a
combination of amino acids, macro and
trace elements, with anti-stress and

nourishing action. Stimulates
photosynthesis, strengthens plant
protection.

Foliar fertilization is carried out in
each sublot, twice — at a plant height of
10-15 cm and in the phase of buttoning, at
a dose of 250 ml/da. Product introduction
dates The product Lebosol®-Total Care is
as follows: 10.06., 07.07., 17.08. and
10.09.2014.

Three surveys of young lucerne
crops were made during the survey year.

Phytopathological evaluation was
performed for each subspecies by
conventional phytopathological methods:
Cobb rust (Uromyces striatus) on the
Cobb scale (CEB, 1988), Pseudopeziza
medicaginis according to Blajev and

154



BnaxeB n Hukonosa, (1990), n XbnTn
nmctHn  netHa  (Pseudopeziza  jonesii
Nannf.) no wectobanHa ckana, mogndu-
uupaHa ot Hac.

3a oTynTaHe cTeneHTa Ha Hanajge-
HWe OT JINCTHWUTE NaToreHn OT BCEKU CopT
ca obpaborBaHu no 10 npobu, BK/IKOY-
Bawy 20 pacTeHus, B3eTU paHgoMU3Mpa-
HO OT KOHTpO/1aTa U BapuaHTUTE C JIMCTHO
TOpEHe.

CTteneHTa Ha HanageHvne e oT4e-
TeHa no wecTtobasnHa ckana ot 0 go 9,
KbaeTo ¢ 6an 0 ca oT6enasaHn 3gpasu
pacTeHuss, ¢ 6an 1 — pacTeHus c egu-
HWYHW NeTHa WM 3acerHata JucTHa
nnow, go 10%, ¢ 3 — 3acerHara nsow, 4o
25 %, ¢ 5 — po 50%, cbc 7 — o1 50 go 75
% OT sfucTHata naow, U ¢ 9 CWIHO
HanagHatu pacteHusa — Hapg 75 % ot
nuctaTta. Ha 6a3a cteneH Ha HanageHue
€ W34YUC/IeH UHAEKCHT Ha HanageHune (%)
(nHoekc Ha pasBuTMe Ha 6Gonectra) no
opmynata Ha Mc Kinney 3a Bceku
noapacT 1 cpesHo 3a roguHara.

3a xapaktepusmpaHe Ha MeTeopo-
NIOTUYHUTE YCNOBUSA ca M3MN0/M3BaHn AaH-
HA 3a Ba/ieXuTe W CpPefHO MeceyHuTe
TemnepaTypu Ha Bb3gyxa OT MeTeoposio-
rmyHarta ctaHumsa Ha VIHcTuTyTa.

PE3YNTATU 1 OBCBXAAHE
MeTeoposiornyHnTEe YCrnoBus mnpes
rogMHata Ha npoyysaHe 6sxa CpaBHU-
TeNIHO 6GnaronpuaTHM 3a pactexa u

pasBMTMETO Ha Magata  JiluepHa
(durypa 1).

Mpe3 eCeHHO-3MMHNA Nepuog, He ce
HabnogaBaxa €KCTPEMHO HUCKK

TemnepaTtypu, a Banexure 6axa Masko
Haf AbArorofuwHaTa Hopma 3a palioHa.
BoratoTo eceHHO-3UMHO Briarosanacsisa-
He Ha mno4yBaTa OCWUrypuM pPaBHOMEPHO
MOHMKBaAHEe W [06PO rapHMpaHe Ha
NOLEePHOBUTE NOCEBMW.

Mponetta ce xapakTepuaupaiwle c
Ba/IEXMN N TeMnepaTypu OKOMI0 Hopmara.
M3kntoueHne 6Gsxa BanexuTe npe3 Mali,
npesuwasaw ¢ 100 mm gbarorogumi-
Hata Hopma. pe3 cnepgsawutTe meceuu
OT BereTauusaTa Ha mnagara nwouepHa

Nikolova (1990) and Pseudopeziza jonesii

Nannf) on a six-dimensional scale,
modified by us.
Approximately 10 samples,

including 20 plants that were randomized
from the control and leaf fertilization
variants, were treated for the degree of
attack by leaf pathogens of each variety.

The rate of attack is reported on a
0-9 scale, where with 0 is marked with
healthy plants, with 1 — single spot plants
or leaf area affected by 10%, 3 — affected
area up to 25%, 5 — to 50%, 7 — 50 to
75% of the leaf area and 9 highly infested
plants — more than 75% of the leaves.
Based on the attack rate, the infestation
index (%) (disease development index)
was calculated by Mc Kinney's formula for
each subgroup and averaged over the
year.

Data on precipitation and average
monthly air temperatures from the
meteorological station of the Institute were
used to characterize the meteorological
conditions.

RESULTS AND DISCUSSION
The weather conditions during the
survey year were comparatively favorable
for the growth and development of the
young alfalfa (Figure 1).

During the autumn-winter period,
extreme temperatures were not observed,
and rainfall was slightly above the long-
term rate for the area. The rich autumn-
winter moisture distribution of the soil
ensures even germination and good
garnishing of lucerne crops.

The spring was characterized by
precipitation and temperatures around the
norm. Exceptions were rainfall in May
exceeding 100 mm long. In the following
months of the young alfalfa vegetation,
the temperatures and the amount of
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Temnepatypute 1 KOMIMYECTBOTO  Ha
BaNeXuTe 6sixa B HOPMa, HO BasiexuTe
651Xa HepaBHOMEPHO pasnpeaeneHu.

precipitation were the norm, but

precipitation was unevenly distributed.

0
Precipitation, mm Temperature, *C
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30 1 — = — — — Mo
10 + ‘ — — — —— — —
|
120 | Il M1l v v Vi VI vill I)(if_10
I Precipitation WM Precipitationnorm  ——Temperaturea ~ ——Temperature norm

dur. 1. Banexu, BasieXXHU CyMU 1 TeMNepaTypHa cyma Ha Bb3ayxa 3a 2014 r.
Fig. 1. Precipitation, amount of precipitation and air temperature sums for the 2014

Mnagara nioLepHa ycnsa aa ussisu
CBOMTE NPOAYKTUBHI Bb3MOXHOCTH, (hop-
mMupaiiku 3 nogpacta, HO MPEOBMAKHS-
BAHETO B onpejesieHn Neproan cb3gaae

YCNOBMSA 3@ PasBUTUETO Ha [bOHU
6onectu.
Mpe3 nepuoga Ha Mpoy4BaHe

NMopaXeHnst OT XbATU JINCTHM  NeTHa
(Pseudopeziza jonesii Nannf.) n uepHu
NINCTHN netHa (Pseudopeziza
medicaginis) ce HabnwjaBaxa BbB

The young alfalfa managed to
show its productive potential, forming 3
sub-populations, but over-humidification
at certain times created conditions for the
development of fungal diseases.

During the study period, lesions of
yellow leaf spots (Pseudopeziza jonesii

Nannf)  And black leaf  spots
(Pseudopeziza medicaginis) were
observed in all subspecies of newly
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BCMYKM NoAapacT¥ Ha HoBO3acsATUTe
JIOLUEPHOBU MOCEBU C U3K/IHOYEHME Ha
pbxagara (Uromyces striatus), kosaTo ce
pa3Bu camo BbB BTOPY 1 TPETU NogpacT.

Mo nuctata n cTbbnara Ha pac-
TeHusATa ce obpasyBaxa MNPOAbATOBaTH,
XBATU 00 OpaHXeBU UM TbMHOKaABU
[0 YepHU neTHa.

MonyueHnTe pesyntatm B NbpBM
nogpact 3a MopaxeHussTa OT XKbATK
NUCTHW MeTHa nokassart, 4Ye Mpu KOH-
TPO/THUTE BapuaHTVM CUIHO HanagHat e
copt [lpucta 4, cvoTBeTHO 55% 3acer-
Hata nucTHa nnow,. OT4yeTeHara CTOW-
HOCT 3a WHAeKca Ha HanafjeHue B Tpe-
TupaH ¢ Lebosol®-Total Care noceB e
cboTBeTHO, 30%. CwieH nosoxuTteneH
epekt OT npwunaraHeTo Ha npoAykra e
ycTaH oBeH npu copt Mpucta 3 (54,3%
3acerHara qIMCTHa NoLy, 3a KOHTponara u
25% npun TpeTupaHus noces (Tabnuua
1).

planted lucerne plants except rust
(Uromyces striatus), which developed
only in the second and third subtraction.

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

The results obtained in the first
subsurface for lesions of yellow leaf spots
indicate that the control variants strongly
attacked the Prista 4 variety, respectively
the 55% affected leaf area (Table 1). The
reported value for the attack index in
Lebosol®-Total Care sowed is 30%,
respectively. A strong positive effect from
the application of the product is positive
for Prista 3 strain (54.3% affected leaf
area for the control and 25% for the
treated crop (Table 1).

Tabnuuya 1. lHaekc Ha HanageHwe oT Pseudopeziza jonesii Nannf Ha copToBe
nouepHa No NoApacTy U cpefHo Npes3 NbpBaTta roauHa Ha oTriexaaHe, %

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

Pseudopeziza jonesii
CopTose KoHTpona/ Control ,Lebosol®-ToTtan Kep EQ”
Varieties L 2 3 CpepHo ! 2 3 CpegaHo
noApacT | noApact | noapact |~ noApacT | noApacT | noapact |~ o
regrowth | regrowth | regrowth regrowth | regrowth | regrowth
Mpucta 3/ Prista 3 50% 58% 55% 54.3% 25% 20% 30% 25%
Mpucta 4/ Prista 4 55% 58% 50% 54.3 % 30% 40% 35% 35%
Mpucta 5/ Prista 5 35% 54% 50% 46.3% 35% 50% 35% 40%
MHorommcTHa 1/ 30% 55% 550 | 46.6% 35% 35% 35% 35%
Mnogolistna 1
Ponu/ Roli 50% 50% 50% 50% 30% 55% 45% 43.3%
Espona/ Evropa 50% 55% 60% 55% 35% 30% 55% 40%
CpegHo/Mean|  45% 55% 53.3% 51% 31.6% 38.3% | 39.1% | 36.3%
CteneHTa Ha HanageHue BbB The degree of attack on the

BTOPM W TPeTM nogpact OT naToreHa
(Pseudopeziza jonesii Nannf.), kakto npu
TPETUPAHUTE BapuaHTW, Taka W npu
CbOTBETHWUTE KOHTPO/AM € Hali-B1COKa.
Pe3yntatute nokasear, 4ye TeHAeHUusATa
3a CWIeH nosoxuteneH edekt Ha
npoaykTa npu copt MpucTa 3 ce 3anassa.
OT paHHUTe 3a TpeTu noapacT e BUAHO,
ye Hail-CU/IHO e HanageHweTo npu copT
EBpona (60% 3a KoHTponaTta u 55% npwu
NPUIOXKEHO SINCTHO TOPEHE).

second and third pathogenesis of the
pathogen (Pseudopeziza jonesii Nannf.),
Both in the treated variants and the
corresponding controls, is the highest.
The results show that the strong positive
effect of the product in Prista 3 is
preserved. Data from the third sub-
species shows that Europe’s most
powerful attack (60% for control and 55%
for foliar application).
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CpegHo 3a udAnata Beretauus,
CTOWHOCTUTE 3a MHAEKca Ha HanajeHue
oT Pseudopeziza jonesii Nannf., npu
noceBuTE Ha BCWUYKN BK/IHOYEHW B MPO-
y4BaHETO COPTOBE C MPU/IOXEHO JIMCTHO
TOpeHe, ca MNO-HWUCKM OT Te3n Ha CboT-
BETHUTE KOHTponu. Hail-cnabo peictene
Ha npoaykta Lebosol®-Total Care Bbpxy
YyCTONYMBOCTTA KbM MaTtoreHa, BbB BCWY-
KM nogpacTu 1 cpedHo 3a Beretauusta e
oTyeTeHo npu copT EBpona, nokasan no-
cunHa vyscTBuTenHoct (Tabnuua 2).

On average for the entre
vegetation, the values for the
Pseudopeziza jonesii Nannf. Invasion

index for the harvested varieties with
foliar application are lower than those of
the respective controls. The slightest
effect of Lebosol®-Total Care on the
resistance to the pathogen, in all
substrates and on average for vegetation,
was reported in a variety of Europe
showing a stronger sensitivity (Table 2).

Tabnuua 2. Haekc Ha HanageHwe oT Pseudopeziza medicaginis Ha copToBe
NouepHa No NoAgpacTy U cpefHo 3a NbpBaTta rogmHa Ha oTriexgaHe, %

Table 2. Index of attack by Pseudopeziza medicaginis of alfalfa varieties in in
regrowth and mean for the first production year, %

Pseudopeziza medicaginis
CopTose KoHTpona / Control ,Lebosol®-ToTtan Kep EOQ”
Varieties 1 2 3 CpeaHo 1 2 3 CpeaHo
nogpacT | nogpacT | nogpact Mean | MOAPACT | noapact | noapact |~y &
regrowth | regrowth | regrowth regrowth | regrowth | regrowth
Mpucta 3/ Prista 3 35% 55% 55% 48.3% 20% 25% 35% 26.6%
MpucTa 4/ Prista 4 30% 55% 55% 46.6% 20% 30% 35% 28.3%
Mpucta 5/ Prista 5 30% 53% 55% 46% 35% 50% 50% 45%
mHorO"."'CT”a v 40% 50% 55% 483% | 35% 40% 45% | 40%
nogolistna 1
Ponw/ Roli 35% 55% 55% 48.3% 30% 35% 35% 33.3%
EBpona/ Evropa 30% 50% 50% 43.3% 35% 40% 45% 40%
CpegHo/Mean | 33.3% 53% 54.1% 49.3% 29.1% | 36.6% | 40.8% | 35.5%

Mo OTHOWeEeHWe HanageHueTo oT
yepHM nucTHM netHa (Pseudopeziza
medicaginis) oT nony4yeHUTe pesyntatn e
BWAHO, Y€ MNPV KOHTPOSIHUTE BapuaHTW,
BbB BCUYKM MOAPACTMW, HaM-HUCKN CTOW-
HOCTM 3a UHAEKCA Ha HanajeHue OT yep-
HW JINCTHW NeTHa ca yCTaHOBEHU 3a CopT
EBpona (30% - nbpBu nogpact, 50% -
BTOpU, 50% - TpeTun). Mpn BapmaHTUTE C
npunaraHe Ha Lebosol®-Total Care,
HanageHWeTo OT naT oreHa e Hali-crnabo
npu copt Mpucta 3, 1 B TpuUTeE nogpacra,
cboTBeTHO 20 %, 25 % n 35 %.

OT4YeTeHNTE CTOMHOCTM 3a MHAOEK-
ca Ha HamageHne OT  nartoreHa
(Pseudopeziza medicaginis.), KakTo npu
TpeTvpaHUTe BapuaHTW, Taka W npu
CbOTBETHUTE KOHTPO/IN Ca Hali-BUCOKU B
TpeTy nogpacrt.

AHanNn3bT Ha pesyntartuTte nokas-
Ba, 4e TpeTupaHeTo C NpoAayKTa
Lebosol®-Total Care e oka3ano nonoxu-

With respect to the Pseudopeziza
medicaginis attack, the results obtained
show that in the control variants, in all
subspecies, lowest values for the black
leaf leaf attack index were established for
Europe (30% - first sub-row, 50% -
second, 50% - third).

In Lebosol®-Total Care variants, the
attack on the ground is the lowest in
Prista 3, and in the three subpopulations,
respectively 20%, 25% and 35%
respectively.

The reported Pseudopeziza
medicaginis index values, both in the
treated variants and the corresponding
controls, were highest in the third
subgroup.

The analysis of the results shows
that treatment with the product Lebosol®-
Total Care has had a positive effect on
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Te/NIHO fAeliCTBME BBbPXY HOBOCH3AafeH!-
Te MoLEepHOBK NOCEBU, N3passABalLlo ce B
noBuLIaBaHe YCTOMYMBOCTTA Ha BCUYKM
copToBe kbM Pseudopeziza medicaginis.

Hali-BMCOK NOMOXNTESNEH eDEKT Ha
npoaykta Lebosol®-Total Care e ycra-
HOoBeH 3a copT [pucta 3, Npu KOWTO
WHOEKCHT Ha HanajeHwe, CpefHo OT Tpu
nogpacra, Hamanssa oT 48,3 % 3a
KOHTpOMiata A0 26.6% 3a TpetnpaHus
BapuaHT. [laHHUTe 3a BCUYKM NOAPacTu U1
CpefHo 3a BeretauusATa, xapakrepusupa
copT Mpucta 5. kaTo Hai-yyBCTBUTENIEH
KbM naTtoreHa - 45%.

Pesyntatute oT dmTonaTonorny-
Hata oOueHKa Ha mMnaguTe MIoLEepHOBK
nocesn KbM pwbxgata (Uromyces
striatus), nokassart nonoxuteneH edekT
Ha npoaykTa BbpPXy YCTONYMBOCTTA Ha
BCWUYKM BK/IIOYEHW B MPOYYBAHETO COPTO-

Be (Tabnuua 3).

newly created lucerne crops, which is to
increase the resistance of all varieties to
Pseudopeziza medicaginis.

The highest positive effect of
Lebosol®-Total Care was found for Prista
3, where the infestation index, on
average, of three sub-populations
decreased from 49% for the control to
26.6% for the treated variant. The data
for all subsets and on average for
vegetation characterize Prista 5. as the
most sensitive to 45% pathogen.

The results of the phyto-
pathological evaluation of the young
lucerne plants in rust (Uromyces striatus)
(Table 3) show a positive effect of the
product on the sustainability of all
varieties included in the study

Tabnuua 3. lHaekc Ha HanageHme oT Uromyces striatus, Ha copToBe ntoLepHa
no noApacTn U CpeaHo 3a NbpBarta rogunHa Ha oTrnexgaHe, %
Table 3. Index of attack by Uromyces striatus of alfalfa varieties in regrowth and

mean for the first production year, %

Uromyces striatus
CopTose KonTpona / Control ,Lebosol®-ToTtan Kep EO”
Varieties 1 2 3 CpeaHo 1 2 3 CpeaHo
noApacT | noApacT | noApact |~ o+ | NOAPACT | MoApacT | noapacT | v o
regrowth | regrowth | regrowth regrowth | regrowth | regrowth
Mpucta 3/ Prista 3 - 65% 75% 70% - 22% 28% 25%
Mpucta 4/ Prista 4 - 78% 77% 77.5% - 37% 33% 35%
Mpucta 5/ Prista 5 - 50% 50% 50% - 32% 48% 40%
Mrorommcra 1/ . 50% | 50% | 50% . 40% | 50% | 45%
Mnogolistna 1
Ponw/ Roli - 7% 53% 65% - 50% 50% 50%
Espona/ Evropa - 80% 80% 80% - 48% 54% 51%
CpegHo/Mean - 66.6% | 64.1% | 65.4% - 38.1% | 43.8% 41%
B nbpBM nogpacTt natoreHbT He ce In the first sublot the pathogen did

passu. NMpn KOHTPONHWTE BapuaHTW, BbLB
BTOPW M TPeTU nogpacTt, CUHO Hanage-
Hue e HabnwpgasaHo npu [lMpucta 4 u
Espona 77.5 n 80 % 3acerHara nmMcTHa
nnowy), a cnaéo npu coptosete Mpucta 5
n MHoronuctHa 1 (50%). B nocesute ¢
NNCTHO TopeHe c Lebosol®-Total Care
Hall-HUCKa CTerneH Ha HanageHve e
yctaHoBeHa npw copt [llpucrta 3,
CbOTBETHO 22 % BbLB BTOpPY nogpacTt n 28
% B Tpetn, cnepgsaH ot [lpucrta 4,
CbOoTBETHO 33 % 1 37 %.

not develop. In the control variants, in the
second and third substrates, a strong
attack was observed in Prista4 and
Europe 77.5 and 80% of the affected leaf
area), and slight in the varieties Prista 5
and Multiplex 1 (50%). In foliage crops
with Lebosol®-Total Care, the lowest
attack rate was found in Prista 3, 22% in
the second substrate and 28% in the
third, followed by Prista 4, respectively
33% and 37% respectively.
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Ha6nopgasaHute cMMNTOMM  Ha
3abonsABaHeTo ca nokasaTesiHW, ye
TpeTvpaHnTe BapuaHTV ca pearnpasiv B
pasfnnyHa CTeneH, HO 3a BCUYKU €
yCTaHOBeHa Mo-B1COKa YCTONYMBOCT KbM
naroreHa, crnpsamo HeTpeTupaHuTe
BapuaHTu.

CpegHo 3a nbpBaTa Beretauus
npu TpetupaHute ¢ Lebosol®-Total Care
MoceBn CTerneHTa Ha HanageHue oOT
JIUCTHW natoreHn HamassBa CrpsAMo
KOHTponata ot 55 % po 25 % 3a
Pseudopeziza jonesii Nannf, ot 49,3% no
26.6% 3a Pseudopeziza medicaginis n ot
80 % po 25 % 3a Uromyces striatus.

O606LaBaiky noayyeHuTe pesyn-
TaTM MOXe fa Ce 3ak/ouu, 4ve npuna-
raHeTo Ha npoaykta Lebosol®-Total Care
€ OKasasio MoJIoKUTENEH emeKkT BbpXy
YCTONUMBOCTTA Ha MAaguTe JoLepHOBU
MoceBN KbM pasrfiexgaHute B HacTosl-
LLIOTO MpoyyYBaHe naToreHw.

n3Bogu

JInctHoTo TOpeHe ¢ Lebosol®-Total
Care okasBa MonoxuTesieH eekt BbpXy
YCTONYMBOCTTA Ha WU3NUTBAHUTE COPTOBE
KbM XbNTU NIMCTHU neTHa (Pseudopeziza
jonesii Nannf), u4epHW nUCTHU neTHa
(Pseudopeziza medicaginis) u1 pbxga
(Uromyces striatus), BbB BCUYKM nogpac-
TW Npe3 MbpBarta rogmHa Ha oTriexaaHe.

MpoayktbT Lebosol®-Total Care
noBvlIaBa MMyHHaTa 3aliuMTa Ha pacTe-
HUATa U TpeTMpaHuTe mnagu NioLepHOBY
MoceBn Ce xapakTepusupar C MNO-HUCHK
WHAEKC Ha HanajeHwne OT SINCTHWUTE narto-
TEHN CMPSAMO HETPETUPaHUTE KOHTPOAN U
€ OKasasl Hal-CU/IHO MOJSIOXKUTENIHO Aeli-
CTBME BbPXY YCTONUMBOCTTA KbM JINCTHU
naToreHu Ha nocesute oT copT MpwucTa 3.

The observed symptoms of the
disease are indicative that the treated
variants have responded to varying
degrees, but for all, a higher resistance to
the pathogen has been identified than
untreated variants.

Average for the first vegetation in
the Lebosol®-Total Care treated plants
by the lethal pathogen attack rate
decreased from 55% to 25% for
Pseudopeziza jonesii Nannf, from 49.3%
to 26.6% for Pseudopeziza medicaginis
and 80% to 25% for Uromyces striatus.

Summarizing the results obtained,
it can be concluded that the application of
the Lebosol®-Total Care product has had
a positive effect on the stability of young
lucerne crops in the pathogens
considered in this study.

CONCLUSIONS

Foliar fertilization with Lebosol®-
Total Care has a positive effect on the
resistance of the tested varieties to
Pseudopeziza jonesii Nannf,
Pseudopeziza medicaginis and Uromyces
striatus in all subspecies during the first
year of cultivation .

The product Lebosol®-Total Care
enhances the immune protection of the
plants and the treated young lucerne
crops are characterized by a lower attack
index than the leaf pathogens compared
to untreated controls. Lebosol®-Total
Care" had the most positive effect on the
resistance to leaf pathogens of Prista 3
crops.
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PE3IOME

MpoyyeHa e AMHamukaTa B pa3su-
TMETO Ha CTaHOapTHU 6bArapckm CcopTo-
Be 3axapHo, KPbMHO 1 casiaTHO LBEK/IO0 OT
oHOa Ha 3emefenckn  MHCTUTYT -
LymeH npe3 nepnoga 2014-2015 r. Knu-
MaTU4YHUTE YCNOBMSA Mpe3 nepmoga ca C
€KCTPEMHU OTK/IOHEHUSI OT KUMATUYHUTE
HOpPMU 3a pernoHa.

YCTaHOBEHO € MHTEH3UBHO HaTPYM-
BaHe Ha Omomaca B KOpPEHOMmI0guTe W
nmctata npes MeceuuTe centemBpu U
OKTOMBpW. OTYETEHO € CU/THO BapupaHe B
OVHamMuKkaTa Ha HapacTBaHe B 3aBUCU-
MOCT OT reHOTWMNa, KaTo No-3HAaYNTEsTHO e
TO 3a M3NUTaHUTe KPbMHM POPMU LiBE-/10.
Xnbpuaute 3axapHo 1 Nosy3axapHo LBEK/I0
ca C no-ycToilunBo KbM hakTopuTe Ha cpe-
Jarta HaTpyneBaHe Ha 6uomaca OT AUNPEeKT-
HUTE COPTOBE U POANTENICKN KOMMOHEHTWN.

Knto4voBm aymm: 3axapHO LBEKIO,
KPBbMHO UBeKNo, p[obue KopeHonaoau,
JINCTHa maca

YBO/,

EOVH OT HauMHUTE 3a pellaBaHeTo
Ha npobnema 3a 6anaHcMpaHOTO XpaHe-
He Ha XMBOTHWTE € BK/IKYBAHETO Ha
KPBbMHO, 3axapHO U Mosly3axapHo LBEK/0
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SUMMARY

The dynamics of development of
Standard Bulgarian varieties of sugar,
fodder and table beet of Agricultural
Institute — Shumen collection has been
studied during the period 2014-2015. The
climatic conditions during the test period
are with extreme deviations from the
climatic norms for the region.

It has been established an intensive
accumulation of roots and leaves biomass
during September and October. There are
significant differences in the dynamics of
biomass increase in dependence on the
genotype, and it is more significant for the
tested fodder beet forms. The sugar and
semi-sugar beet hybrids have more
sustainable to the media factors biomass
accumulation than the direct varieties and
parental components.

Key words: sugar beet, fodder
beet, root yield, leave mass

INTRODUCTION

One of the ways of solving the
problem with the balanced feeding is the
inclusion of fodder sugar and semi-sugar
beets in the day rations of livestock
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B [AHeBHaTa pax6a (Tanosiunier and
Noskaitit, 2000). Bwucokute p[o06MBU 1
KOHLUEHTpauun Ha XpaHUTesiHn BelecTsa
U BUTAMWHKU, W [J06pUTE UM BKYCOBU
KauyecTBa 00ycnassT W3MON3yBaHETO Ha
KPBMHOTO M NOy3axapHOTO LBEK/IO 3a
CoYeH (pypax W BKIWOYBAHETO WM B
JaXObuTe Ha NpexvBHUTE XWMBOTHMW Mpes3
€CeHHOo-3MHNA nepuopg (Badawi et al.,
2002).

BrcokoTo cbhbAbpKaHue Ha 3axapw,
CbyeTaHO C BWCOKA MPOAYKTUBHOCT,
aKTyasiMsnpa 3HauyeHMeTo Ha 3axapHoTo
LiBEKNO 3a MPOU3BOACTBO Ha OpraHuyHu
cnagkn cuponu. MNpeanoynTaHnaT N3Tou-
HWK Ha CypOBMHa 3a MPOM3BOACTBOTO Ha
6uoetaHon B cTpaHuTe oT EBpona e
3axapHo uBekno (Hinkova and Bubnik,
2001; Oktay, 2004).

LiBek10TO e pacTeHue Ha ymepe-
HMSA KIMMaT 1 Hail-6naronpusaTHa 3a pas-
BUTMETO MYy cpefHa [eHOHOLLHa Temne-
patypa e 15-20 °C, a o6wara cyma Ha
Temneparypara, HeobxoamMma 3a uanara
Beretaums e okosio 2800 °C. MMopagu
CYXMsi KOHTUHEHTA/IEH KNUMAT Y Hac Bna-
rata e pewasaty, hakTop npy otrnexgaa-
HETO Ha LBeKNoTo. 3a ONTUMa/IHOTO CK
passutne ce HyXxaae OT roAULLIHN BasIeXK
B nopagbka Ha 550-600 mm. Cymata Ha
Banexute B CeBepHa bovarapusa e B
HopMaTa, HO npe3 nocsefHuTe roauHu e
HasMue HepaBHOMEPHO pasnpegesieHune
Ha KO/IM4YeCcTBOTO MM Mpe3 BeretauuaTa.
Heb6naronpnatH1 3a KayecTBeHWUTe noka-
3arenn ca KbCHUTE CEeNnTEMBPUICKM Basle-
Xu. Te BOOAT [0 BTOpUYHA BereTauus,
BC/MIEACTBME Ha KOETO Ce MOHWXaBa 3a-
XapHOTO M CYXOTO CbAbpXaHne B KOPeHo-
nnogute. HebnaronpuaTHu 3a passButue-
TO Ha LBEK/I0TO ca W SIeTHWUTEe 3acyllasa-
HWA npe3 HN-aBryct, CbMPOBOAEHN OT
CpaBHUTE/NIHO BUCOKM CpefHn [HEBHU
TemnepaTypu 1 HUCKa aTtMociepHa Bax-
HoCT. Pesyntatute OT npoyyBaHuATa
(Kikindonov, 2011a) noka3BarT, 4Ye B eKc-
TPEMHW KIMMaTUYHWN YC/I0BUA HA NPOLAL/I-
XWUTENHO 3acyllaBaHe MpOAYKTUBHOCTTA
Ha LIBEK/IOTO e MnocTaBeHa npeg ceproseH
puck.

(Tanosiunier and Noskaitit, 2000). The
high yields and concentrations of nutritive
substances and vitamins, and the good
taste qualities condition the use of fodder
and semi-sugar beets for fresh forage and
their inclusion in the autumn-winter
period’s rations of the ruminant animals
(Badawi et al., 2002).

The high sugar content, combined
with high productivity makes actual the
significance of the sugar beet for the
production of organic sweet syrups. The
preferred source of raw material for bio-
ethanol production in the European
countries is the sugar beet (Hinkova and
Bubnik, 2001; Oktay and Ozturk, 2004).

The beet is a plant of the moderate
climate and the most favorable for its
development average day temperature is
15-20 °C, and the temperature sum,
necessary for the entire vegetation is
about 2800 °C. The soil's humidity is the
key factor for the beets growing because
of the dry continental climate in our
country. For its optimum development this
crop needs rainfalls of about 550-600 mm
for the year. The rainfalls sum in Northern
Bulgaria is in the norm, but during the last
years there is an uneven distribution of
their quantities during the beets
development. Unfavorable for the quality
indices are the late September rainfalls,
causing secondary vegetation and
decrease of the sugar and dry matter
content in the roots.

The summer droughts in July-August are
also very unfavorable for the crop
development, especially when
accompanied by comparatively high daily
temperatures and low atmospheric
humidity. The results of our researches
show (Kikindonov, 2011a) that in extreme
climatic conditions of continuous drought
the yield of beets is at serious risk.
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B cenekuuaTa Ha UBEKIO Ce YTBbLP-
Ovxa efHOoMoJHUTE COopToBe, Xubpuam
MeXAy efHONNOAHN MBXKOCTEPUIHU JIMHUN
N MHorocemeHHn onpawwmTtenn (Uchkunov,
2006), kaTo 4acT OT nNON3BaHUTe Cesek-
LUMOHHM MaTepuann, C KouTo ce paboTu ca
noJsiy4eHun npu ycnosus in vitro (Slavova and
Kaschieva, 2004; Zayova et al., 2004a;
Zayova et al., 2004b). B EBpona obukHoBe-
HO TPUMMIOUAHWUTE XMOpPMAM ca MO-NPOAYK-
TUBHWU M C NO-A06pPU TEXHOMOTMYHWN Kayec-
TBa OT AUM/IONAHWTE, A0KATO AUM/IOUAHUTE
XMbpuay nputexasaT MNO-BUCOKA KbiHAe-
MOCT Ha cemeHata (Kikindonov and
Kikindonov, 2012). KOHTPO/IMPaHOTO BKHOY-
BaHe BbB (hypaxkHusi GanaHC Ha COpPTOBE
3axapHo LBEKN0 OT HOPMasIHO U A0OMBHO
Hanpas/ieHVe [0Ka3aHOo yBe/simyasa npoayk-
TUBHOCTTA Ha MPEXUBHWUTE XUBOTHW 6e3
CTpaHnyHM edekTn. KpbMHOTO LBEKIOo, C
BMUCOKaTa CW MPOAYKTMBHOCT U chypaxHa
CTOAHOCT € TpaAuUMOHEH W3TOYHUK Ha
coyeH oypax (Morvan et al., 2000). MNony-
3axapHuTe Xubpuay YCnewHo cbyeTaBaT
BMUCOKaTa MNPOAYKTUBHOCT HAa KPbMHUTE
onpawuTenM ¢ YBE/IMYEHOTO CbAbpPXaHUE
Ha Cyx0 CbAbpXaHue M efHONNOLHOCT Ha
cemMeHaTa OT CTEPUHUTE MaluMHU KOM-
MOHEHTW 3axapHO uBekno. ToBa M npaswu
NoAXOAALM 332 MEeXaHU3MPaHO WMHTEH3UBHO
nNpon3BOACTBO Ha  MO-TO/IEMU  MJ/IOWU.
(Hagihara et al., 2001; Kikindonov, 2014).

M3cnegsaHuaTa 3a guHamukarta Ha
HaTpynBaHe Ha 6uomaca OT cOpToBeTe
3axapHo, nonysaxapHo Y KPbMHO LBEK0
6s1Xa npeycTaHOBEHU 3a M3BECTHO BPEME.
ChblUeBpeMeHHO B 3emMefesiCKM UHCTUTYT -
llymeH ca cb3gajeHu HOBM COpTOBE
uBekno: 3axapHo — Kom, KW 1239
(Uchkunov, 2004), Auekc (Kikindonov and
Kikindonov, 2012), kpbmHuTe Cawa u lNMpec-
naBe, nonysaxapHute Becu n Xubpug 56
(Kikindonov, 2011b). MNMpoy4yBaHeTo Ha Au-
HaMukaTa Ha HaTpynBaHe Ha CBexa U cyxa
Maca Ha KopeHomjoguTe M aucTata npu
CTaHA4apTHM COpTOBe Le MOo3BO/M Jda ce
onpefensit onNTUMa/IHUTE CPOKOBE 3a pe-
KONTMpaHe Ha U3non3BaHuTe B MpakTukaTa
copTOBE M Oa ce o4vepTasT MoAXOoAsALm
CXeMWU Ha Cefnekuus Ha HOBM COpPTOBE 3a
doypakonpomsBoCTBO.

The monogerm varieties, hybrids of
monogerm  male-sterile  lines  and
multigerm pollinators are confirmed to be
the best in the beets breeding (Uchkunov
et al.,, 2006), as part of the breeding
materials used, are obtained under in vitro
conditions (Slavova and Kaschieva, 2004;
Zayova et al, 2004a; Zayova et al.,
2004b). In Europe usually the triploid
hybrids are higher yielding and with better
technological qualities than the diploid
hybrids, while the diploid hybrids have
higher seeds germinationa (Kikindonov
and Kikindonov, 2012). The controlled
inclusion of sugar beet varieties of normal
and high vyield direction in the forage
balance increases the productivity of the
ruminants without side effects and that is
proved. The fodder beet, with its high
yields and forage value is a traditional
source of fresh forage (Morvan et al.,
2000). The semi-sugar beet hybrids
combine successfully the high productivity
of the fodder beet pollinators with the
increased dry matter content and
monogermity of the sterile maternal
components of sugar beet. This makes
them  appropriate  for mechanized
intensive production on bigger areas.
(Hagihara et al., 2001; Kikindonov, 2014).

The researches on the dynamics of
biomass accumulation in sugar, semi-
sugar and fodder beet were discontinued
for a certain time. At the same time in the
Agricultural Institute - Shumen have been
created new beets varieties - Kom, Ki
1239 (Uchkunov, 2004), Diex (Kikindonov
and Kikindonov, 2012), the fodder beet
varieties Sasha and Preslav, the semi-
sugar beet Vessi and Hybrid 56
(Kikindonov, 2011b). The study of the
dynamics of accumulation of fresh and dry
mass in the roots and leaves of standard
varieties would allow to determine the
optimum terms of harvesting the varieties
used in the practice and to make
appropriate schemes of breeding new
varieties for forage production.
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MATEPVAT N METOOU

Mpe3s nepuoga 2014-2015 r. ca
n3nutaHn 3 copta (Sasha, Preslav, Triga) n
2 MHorocemeHHu onpawuntens (SKG n SKg)
KPBMHO UBekno, 5 aunnougHn u  Tpu-
naovaHn egHoceMeHHu xubpuga nonysa-
XapHo LBek1o-Hybrid 56, Vesi, MS124xSKG,
Pliska n MS1213xSKg, annnoungeH (M-Dx) un
TeTpannovgeH onpawutenn (M 5319R)
3axapHo UBEKI0 U 8 TexHW AUNAOULHU W
TpUnIoUAHN eJHOCEMEHHN xnéepunam-
MS6634xM-Dx, MS222xM-Dx, MS201xM-Dx,
MS015xM-Dx, MS222xM5319, MS201xM5319,
MS5140xM5319, MS5332xM5319, cTaHaapT-
HNU  gunaongHn  (Diex) wn TpunaoungHu
(Peshtera) egHoceMeHHU COpPTOBE 3axapHO
LBEK/IO, KaKTo M [ABa Npou3xoga canatHo
uBeko — Radost 1 n Radost 2.

Monckute onuTK ca peasmsvpaHy Ha
KapboHaTeH YepHO3eM CbC €/1abo ankasiHa
peakuMa Ha MOYBEHMA pasTBOp, MNpu
HenoNMBHW ycnosus. PaHaomu3auuaTa Ha
onnuTUTE € Mo MeToAa Ha Ab/rMTe napuesnu,
B YeTMPW NOBTOPEHUS, NOLL, HA peKkonTHaTa
napuena 10.8 m® [pynoBuaT cTaHapT
BK/IIOYBA [Ba paioHMpaHu copTa KPbMHO
LBeK1o (gunnoungeH v TpUnaongeH) u asa
copTta (2x 1 3x) 3axapHo LBEK/O.

N3mepeHn ca Ternata (kg/da) Ha
KOpeHonnoauTe 1 Ha nucTara, Ha Tpu Aatu,
cboTBeTHO 19 aBryct, 20 centemBpy 1 12
HoemBpu — npe3 2014 r. u 10 asryct, 4
centemBpy 1 16 HoemBpu — npe3 2015 r.
Pesyntatute ca o6paboTeHu cTaTuctuyec-
K1 4pe3 pgucnepcuoHeH aHanus (Lidanski,
1988).

PE3SYNTATU N OBCbXOAHE
Mpoab/mKUTENNHUTE Banexu npes
anpun-main Ha 2014 r. (271 mm npu
Hopma 3a pgBata meceua oT 105 mm)
(Tabnmuya 1) 3abaBuxa ceutbata [0
25.05, npu HopmanHa 3a mnoc/iegHuTe
roguHn ceutba B Kpas Ha anpui. 3anu-
BAHETO Ha ONUTHWUTE y4acTblM, KbCHOTO
paspexgaHe K1 oOkonaBaHe 3abaBuxa
OOMb/IHUTENHO Pa3BUTMETO Ha LBEK/OTO.
BeretaumaTta cneg mail npotedye npu
6naronpuATHM 3a LBEKNOTO YC/MOBUA Ha
BI&XHO W XNafHO NSATO. AKTMBHOTO Ha-
TpynBaHe Ha Maca, 3axapHOo 1 CyX0 CbAbp-
XaHve NpPoAb/XM [0 Kpasi Ha HOEMBPM.

MATERIAL AND METHODS

Three fodder beet varieties (Sasha,
Preslav, Triga) and two multigerm fodder
beet pollinators (SKG and SKg), 5 diploid
and triploid monogerm semi-sugar beet
hybrids (Hybrid 56, Vesi, MS124xSKG,
Pliska 1 MS1213xSKg,), diploid (M-Dx)
and tetraploid (M 5319R) sugar beet
pollinators and their eight monogerm
hybrids  (MS6634xM-Dx,  MS222xM-Dx,
MS201xM-Dx, MS015xM-Dx, MS222xM5319,
MS201xM5319, MS5140xM5319,
MS5332xM5319), Standard diploid (Diex)
and triploid (Peshtera) monogerm sugar
beet varieties, as well as two table beet
origins (Radost 1 and Radost 2) have
been tested during 2014-2015.

The field tests are realized on a
carbonate black soil with a weekly alkaline
reaction of the soil solution, under non-
irrigation conditions. The randomization of
the test field is according the long plot
method, in four replications, the area of
the harvest plot is 10.8 m® The Group
Standard includes two certified fodder
beet varieties (diploid and triploid) and two
sugar beet varieties (2x and 3x).

The weights of the roots and the
leaves’ mass have been measured on:
19.08, 20.09 and 12.11. in 2014, and on
10.08, 04.09 and 16.11. in 2015. The
results are treated statistically by
dispersion analysis according to Lidanski
(1988).

RESULTS AND DISCUSSION

The continuous rainfalls during
April-May of 2014 slowed the sowing to
25.05 (Table 1), while the normal sowing
date for the last years is the end of April.
The flooding of the experimental fields,
the late rarefaction and hoeing slowed
down additionally the development of
beet. The vegetation after May run in
favourable for beet conditions of wet and

cool summer. The active biomass
accumulation, sugar and dry matter
content continued to the end of
November.
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Ta6bnuua 1. MeTeoposioOrMYHM YC/IOBUS B paioHa Ha 3eMefesiCKM UHCTUTYT -
LymeH, 2014-2015 .
Table 1. Meteorological conditions in the region of Agricultural Institute -
Shumen, 2914-2915

Temnepartypa
Banexun —mm o
NoguHa | Mecey, Rainfalls — mm Ha Bb3ayxa, c
Year Month Air temperature
JecetaHeBku/Decades | Cyma | Hopma CpegHo
I Il Il Sum Norm Mean
v - 33.8 10.6 44.4 41.0 11.5
V 26.0 | 52.9 147.6 226.5 64.0 15.1
VI 37.0 | 19.9 14.6 715 75.0 19.3
2014 Vil 2.2 4.4 63.9 70.5 60.0 21.9
VI 29.0 | 37.3 4.0 70.3 42.0 22.5
IX 54.3 0.2 - 54.5 28.0 175
X 4.5 3.0 48.3 55.8 53.0 11.6
O6uwo0 3a nepmnopga / Total for the period 593.5 | 363.0
v 32.6 | 10.5 10.0 53.1 41.0 14.6
V 6.3 3.2 6.3 15.8 64.0 20.8
VI 25 18.6 3.0 24.1 75.0 23.6
2015 Vil 2.3 6.6 - 8.9 60.0 27.1
VI 0.6 8.8 15.2 24.6 42.0 28.4
IX 1.1 40.2 - 41.3 28.0 22.8
X 149 | 12.7 26.0 53.6 53.0 15.2
O6uwo0 3a nepmnopa / Total for the period 221.4 | 383.0

ArpomeTeoposiorMyHmuTe  yCrI0BUA
npes3 2015 r. ca He6naronpuaTHN 3a pas-
BUTMETO Ha uBeknoTto. Cnep centbara Ha
27.04 nocnepBa NPOABL/IKUTENHO 3acy-
lWaBaHe, KOeTo JoBefe A0 3abaBsHe Ha
MOHWKBAHETO, HepefoBHO passBuTve u
dhopmmpaHe Ha HerapHuMpaHu MNOCeBW.
O6emMbT Ha NagHaMTe B paioHa Basiexu
npes nepvoja Ha Beretauus e KpamnHo
HefocTaTbyeH. PasButneTo u Hatpynsa-
HeTo Ha 6uomaca npe3 NbpBUTE TPU
Meceua (Maii-toniM) e B ycsoBuATa Ha
OCTbp BOAEH AJeduuuT — cymara Ha
Banexute e 57 mm npu Hopma oT 200
mm, Mpu NOBULLEHU CPEefHOAHEBHN TEM-
nepatypv Ha Bb3gyxa. [pu Te3n ycrosus
ca perucTpvpaHnm un peKopgHO HUCKK
[0O6MBM  OT  U3NUTBAHUTE  MPOU3XOAU
KPBMHO 1 NoJly3axapHo LIBEK/O.

PasnnumaTta B arpoMeTeoposiorny-
HWUTE YCNOBMA Npe3 nepuofa Ha U3nuT-
BaHETO faBa Bb3MOXHOCT fa Ce OLeHM
B/IMAHMETO Ha pakTopuTe Ha cpejara

The agro-meteorological conditions
in 2015 are unfavorable for beet's
development. A continuous drought
followed the sowing (27.04.), and this
brought to slower germination, irregular
initial  development and ungraded
sowings. The volume of the rainfalls in
the region during the vegetation period is
extremely insufficient. The growth and the
accumulation of biomass in the first three
months (May to July) are in conditions of
sharp water deficiency — the sum of
rainfalls is 57 mm, with normal quantity of
200 mm, and with increased daily air
temperatures. In these conditions record
low yields are registered for the tested
fodder and semi-sugar beet breeding
materials.

The differences of the agro-
meteorological conditions during the test
period makes it possible to assess the
influence of the media factors on the
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BbpXYy AMHaMuKata Ha HapacTBaHe npwu
n3nuTaHWTe copToBe, XMbpugn n onpa-
LINTENN 3aXapHO N KPBbMHO LBEK/IO.
Bbnpeku no-kbcarta Beretauus npes
2014 r.,, B ycnosuATa Ha ONTUMa/IHa
BnaroobesneyeHoCT nNpes nepuoga ot kpas
Ha asrycT [0 HayasloTo Ha HOewmBpU
npoTNYa MHTEH3MBHO HATpynBaHe Ha maca
B KOopeHonnogute. B ToBa OTHOLWEHWE
CTOlMHOCTUTE Ha thopmMupaHaTta 6nomaca Ha
KPBMHUTE )OpMU  LBEKNO NpesBuwasar
3HAUNTENHO Te3W Ha 3axapHOTO LBEKIO B
n3nutBaHeto (Tabnuua 2). Taka Ha 19
aBrycT CpefHUST O06UB KOPeHoMna04u OT
KpbMHUTE hopmn LBeko e 4562 kg/da, a
cpefgHaTa nucTHa maca e 3276 kg/da, a Ha
20.09. ca u3mepeHn cpefgHo 5569 kg/da
KopeHonnoan npu 1905 kg/da nmcTHa
Maca. Hai-MHTEH3VBHO HaTpynBaHe Ha
6uomaca Ha nbpeBarta jgarta Ha oTyuTaHe e
pernctpupaHo 3a copta [lnucka (5821
kg/da kopeHonnogn n 3839 kg/da nuctHa
Maca). Ha BTopata pgata Ha oTyMTaHe
oTbena3Bame W3BECTHO W3paBHABaHe Ha
CTOiHOCTUTE Ha popmupaHata obuwa
6uomaca Ha HuBa Hapg 7500 kg/da. TMpu
3axapHOTO LBEKNO € XapakTepHo no-
WHTEH3MBHO HaTpynBaHe Ha INCTHa maca,
peructpvpaHo Ha nbpBaTa gara Ha OoT4u-
TaHe. [Npy n3mepBaHuATa Npes3 centemspu
Macata Ha KopeHonjaoauTe e Beye Mo-
BMCOKa OT Tasu Ha nuctarta. pu nocneg-
HOTO OTuYMTaHe OT6ensA3Bame WHTEH3WBHO
HapacTBaHe Ha HartpynaHata B KOPEHO-
njoga maca — TersioTo Ha KopeHonnoauTe
ce e yBenuMyuio cpefHo ¢ okoso 1000
kg/da. fIBHO kbCcHaTa cenTba ce OTpassiBa
HeraTVBHO BbpXy A06vBa KopeHonnoau ot
3axapHOTO UBek10. HartpynBaHeTo Ha
6uomaca npes aBryct v centemMspu e no-
6aBHO, a WHTEH3VMBHO HapacTBaHe Ha
TErn0To Ha KOpeHomn/04a HacTbnBa efBa B
Kpas Ha Beretauusita, KoraTo 3anouysa W
pPA3KO HamanisiBaHe Ha JMcTHaTta maca.
Pasnuuusata mexgy 3axapHute dopmu C
pas/iMyHa  NAOMOHOCT He ca  Taka
oTYeT/IMBW. $ICHO e, 4e cKbCceHaTta
Beretauusi He No3BosisABa Ha TPUNIoOUAHUTE
3axapHu opMu  Aa MPOABAT  HaMb/IHO
NPOAYKTUBHMWSA CY NOTEHLMa.

dynamics of growth of the tested
varieties, hybrids and pollinators of sugar
and fodder beet.

Despite the shorter vegetation in
2014, in the conditions of optimum
waterproofing in the period from the end
of August to the beginning of November
an intensive mass accumulation runs in
the roots. In this regard the values of the
formed biomass of the fodder beet forms
exceed significantly those of the sugar
beet in the tests (Table 2). Thus on 19"
of August the average root yield of the
fodder beet forms is 4562 kg/da, and the
mean leaves mass is 3276 kg/da, and on
20.09. are measured on average 5569
kg/da roots with 1905 kg/da mass of

leaves. The most intensive biomass
accumulation on the first date of
measurements is registered for the

variety Pliska (5821 kg/da of roots and
3839 kg/da leaves mass). On the second
measurement date we note somewhat a
leveling of the values of the formed total
biomass of over 7500 kg/da. It is
characteristic for the sugar beet the more
intensive leaves mass accumulation,
registered on the first measurement date.
With the measurements in September the
mass of the roots is already higher than
the leaves mass. On the |last
measurement date we note intensive
increase of the mass accumulated in the
roots — the weight of the roots has
increased on average with about 1000
kg/da. Obviously the late sowing affects
negatively the sugar beet root yield. The
biomass accumulation in August and
September is slower, and the intensive
increase of the root weight starts at the
end of the vegetation, when a sharp
decrease of the leaves mass begins. The
differences between the sugar beet forms
with different ploidy levels are not so
distinct. It is clear that the shortened
vegetation does not allow the triploid
sugar beet forms to realize at full their
productive potential.
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Tabnuua 2. JuHamMuka Ha HaTpyrnBaHe Ha 6uomaca (KopeHon/104M 1 INCTa) npu
MPoOmM3xXoamn 3axapHo U KPbMHO LBeK/0, 2014 T.
Table 2. Dynamics of biomass (roots and leaves) accumulation in sugar and

fodder beet origins, 2014

Jo6us / Yield, kg/da
BapuaHT | pata otyntaHe Il pata oTynTaHe lll pata oTyunTaHe
- | date of measurement| |l date of measurement |lll date of measurement
Variant
KopeHonn.| Jflucta |KopeHons. Jlncta KopeHonn.| Jlucta
Roots Leaves Roots Leaves Roots Leaves
KpbmHO uBeksio / Fodder beet
1. Sasha -4x, 5518 2821 6134 1315 6190 1298
2. Hybrid 56 — 3x 4554 2964 6207 1768 6870 1452
3. Preslav - 2x 4196 4036 5524 2149 6420 1923
4. Vessi - 2x 3821 3250 4409 2087 4860 1179
5. Triga - 4X 4304 2482 5811 1357 6350 1518
6. Pliska — 3x 5821 3839 5945 1958 6480 1530
7. SKG — 4x 3893 3089 4732 1756 4890 1488
8. MS124 x SKG 3x 4696 3196 5463 1881 5990 1351
9. SKg — 2x 4286 3036 5919 2042 6180 1196
10. MS0213xSKg 2x 4018 3618 5189 2637 5450 1732
11. Radost 1 — 2x 1089 661 1829 196 2590 268
12. Radost — 2x 2246 411 2287 232 2680 179
CpegHo / mean 4080 2819 4984 1623 5433 1294
3axapHo uBekso / Sugar beet

13.M-Dx- 2x 3125 3643 3143 2887 4460 1863
14.MS6634 x M-Dx 3214 3429 3292 2470 4210 1429
15. MS222 x M-Dx 2946 3375 3500 2702 4830 1738
16. MS201 x M-Dx 3536 4089 3524 2024 3760 1446
17. MS015 x M-Dx 3125 3857 3839 2857 4420 1810
18. Diex — 2x 2750 3411 3196 2179 4220 1494
19.M 5319R — 4x 3339 4196 3401 2185 3740 1351
20. MS222 x M5319 2857 3232 3030 1923 4180 1863
21. MS201 x M5319 3000 3446 3827 2536 4730 1339
22. MS5140 x M5319 2714 3003 2839 2619 4240 1417
23. MS5332 x M5319 3286 3821 3286 2482 4150 1179
24 Peshtera — 3x 2518 3339 3429 2393 4170 1155
CpegHo / mean 2894 3382 3275 2403 4151 1509
GD 1% 910 1017 985 310 900 378
P % 4,24 4,68 4,01 3,47 3,65 3,14

Mpu pocTaTtbyHO Blara npes ne-
prvoja Ha Beretaumsa KbcHata centba He
ce OoTpassiBa CbLECTBEHO Ha AMHaMWKa-
Ta Ha (popmupaHeTo Ha OGuomaca npwu
Cas1aTHOTO LIBEKJSIO.

B ycnosuaTa Ha BogeH gedouvuut
npe3 2015 r. 3HaunTENHO ce Hamansasar
HMBaTa M TeMna Ha HapacTBaHe Ha kope-
Honnogute (Ta6nuua 3). OTyeTeHuTe
CTOMHOCTM Ha HaTpynaHaTta B KOPEHOM/10-
avuTe n nuctara 6uomaca npu “3mepsa-
HMSTa Mpe3 aBrycT U CenTeMBPU ca U3K/I0-

In case of sufficient soil moisture
during the vegetation period the late
sowing does not affect significantly the
dynamics of the biomass formation in
table beet.

In the water deficiency conditions
of 2015 the levels and the temp of roots’
growth are significantly decreased (Table
3). The registered values of the
accumulated mass in the roots and the
leaves during the measurements in
August and September are extremely low
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for the fodder beet forms mean 2687
kg/da for roots and 899kg/da for leaves.
In October, due to the rainfalls, the
accumulation of biomass, especially in
the roots, is already with a normal
intensity.

UMTE/IHO HWCKU 3a KPbMHUTE CopMKU —
cpegHo 2687 kg/da 3a kopeHonnogute u
899kg/da 3a nuctHaTta maca. Npe3 oKTOM-
BpU, B CNEeACTBME HA NagHa/MTe Basiexu,
HaTpyneBaHeTo Ha 6uomaca, OCO6eHO B
KopeHonnoauTe, € BeYye C HOopMasieH
WUHTEH3WTET.

Ta6bnuua 3. JMHamMuKa Ha HaTpyrnBaHe Ha 6uomMaca (KopeHon/104M U ncTa) npu
NnpPomn3xXoam 3axapHo N KPbMHO LBeK/0, 2015 .

Table 3. Dynamics of biomass (roots and leaves) accumulation in sugar and
fodder beet origins, 2015

Jo6wus / Yield, kg/da
BapuaHT 1 paTta oT4ynTaHe 2 paTta oT4ynTaHe 3 paTta oTynTaHe
- | date of measurement| |l date of measurement |lll date of measurement
Variant
KopeHonn.| Jlncta |KopeHonsn. Nuncta KopeHonn.| Jlucta
roots leaves Roots Leaves Roots Leaves
KpbmHO uBekno / Fodder beet
1. Sasha -4x, 2796 582 2879 628 4589 460
2. Hybrid 56 — 3x 2446 497 3050 475 4289 503
3. Preslav - 2x 2561 656 2861 578 4250 700
4. Vessi - 2x 2668 570 2689 418 3325 465
5. Triga - 4x 2418 1225 3061 893 4486 1100
6. Pliska — 3x 2764 1115 3218 768 4793 873
7. SKG — 4x 2839 1269 3504 968 3861 873
8. MS124 x SKG 3x 2725 890 3643 1060 4675 1073
9. SKg — 2x 2782 1034 3604 678 4850 770
10. MS0213xSKg 2x 3318 1070 4114 830 4221 682
11. Radost 1 — 2x 2589 628 3229 465 3750 538
12. Radost — 2x 2341 682 3114 713 3582 553
CpefiHO/mean 2687 899 3190 944 4141 872
3axapHo uBekno/Sugar beet

13.M-Dx- 2x 1986 758 3546 1013 2779 663
14.MS6634 x M-Dx 1886 842 2871 682 3975 1038
15. MS222 x M-Dx 1968 778 3846 1023 2369 652
16. MS201 x M-Dx 2789 1039 3379 785 3482 718
17. MS015 x M-Dx 2689 1245 3618 818 4521 745
18. Diex — 2x 2814 1373 4243 1163 4704 1395
19.M 5319R — 4x 2925 1210 3473 907 4254 810
20. MS222 x M5319 3243 1110 3936 832 4393 730
21. MS201 x M5319 2996 942 4664 1130 5654 795
22. MS5140 x M5319 2236 1227 3461 1018 4396 955
23. MS5332 x M5319 2925 1285 3354 883 4325 1038
24.Peshtera — 3x 2457 1207 3257 918 3896 1429
CpefiHO/mean 2586 1033 3750 962 3964 914
GD 1% 503 213 619 193 845 194
P % 4.92 5.76 4.58 6.29 5.43 6.16

Mpu HepocTUr Ha Bnara npes feT- With water deficiency during the

HUTE Meceuu AvHaMuKaTa Ha HaTpynsa-
He Ha 6uomaca B [ABata npousxoaa
canaTHO L|BEK/IO € HopMasiHa, C NoBuLLe-

summer months the dynamics of biomass
accumulation in the two table beet origins
is normal, with an increased intensity
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Ha WHTEH3UBHOCT c/ief nbpsBaTa jara Ha
oTunTaHe. B pesynrtar npes HoemBpu e
oTyeTeH 62130 1000 kg no-Bucok oo6us
KOpeHoMn/104M OT Aekap.

3axapHOTO UBeK/10 ce nposssBa
Kato no-npucnocobmmo KbM Hebnaro-
NPUATHUTE KNUMaTU4YHWM ycnosus. [pes
2015 r. dopmupaHata fMcTHA Maca e
CbC 3HAYUTENIHO MO-HUCKM CTONHOCTU
He3aBUCMMO OT JaTarta Ha M3MepBaHeTo-
cboTBeTHO 1033 kg/da, 962 kg/da n 914
kg/da. Ternoto Ha KopeHonnoguTte 3a-
XapHO LBEK/IO HapacTBa Hal-UHTEH3UBHO
npe3 cenTemMBpu-OKTOMBPUW. Tpunaong-
HUTE Xnbpuan 3axapHo LBEK/o ycnssar
Aa hopmupar no-BMCOK A06MB KOpPEHO-
naoay OT TO3W Ha AWUNNOUAHWUTE XMBpK-
On. XapakTepHO 3a roguHara e pasHO-
MEPHOTO HaMasleHMe Ha NncTHata maca.
3HauuTeNIHO € HaManeHMeTo Ha CbOT-
HOLUEHNeTO JfIUCTHa Maca: Terno Ha
KopeHomsoga npu aeduunt Ha Bara
npe3 BereTauusTa, kato aganTuBeH Mme-
XaHW3bM 3a HaTpynBaHe Ha acMMunaTtun B
KopeHonoautTe npu  HebNaronpuAaTHM
ycnosua. B Te3nm HebnaronpuATHU 3a
pa3BMTVETO Ha LUBEK/IOTO YC/I0BUSA Ce
OTKpOsiBA BUCOKaTa MNPOAYKTUBHOCT Ha
xnopmuga MS 201 x M5319 — oT4yeTEeHUAT
[06MB KOpeHonoAM npe3 HOemBpu e
5654 kg/da, 3HauMTeNHO MO-BUCOK OT
JobuBa Ha ocTaHa/MTe CcoOpToBE MU
Xnbpuam 3axapHo 1 KPbMHO LiBEKSO.

N3BOAN
HatpynBaHeTo Ha 6uomaca B
usnuTaHnTe OPMU LUBEKIO € Hali-

WHTEH3MBHO Mpe3 MeceuuTe cenTemBpu-
okToMBpW. OTYETEHM ca 3HaAYNUTESTHU
pasfvkn B AUHaMvKaTa Ha HapacTBaHe Ha
obwara 6uomaca B 3aBUCMMOCT OT
reHoTuna, Kato no-3HaunTesiHu ca Te npu
N3NUTaHMTE KPbMHM DOPMM LBEKNO.

XnbpnanTte 3axapHo W nonysaxap-
HO LUBEKNO ca C MO-yCTOMYMBO KbM
(hakTOopuTE Ha cpepaTta HaTpynBaHe Ha
6nomaca OT [AUPEKTHUTE COpPTOBE W
POANTENCKN KOMMOHEHTMW.

after the first date of measurement. As a
result nearly a 1000 kg higher root yield is
registered in November.

The sugar beet manifests as more
adaptable to the unfavorable climatic
conditions. In 2015 the formed leaves
mass is with significantly lower values, no
matter the date of measurement
respectively1l033 kg/da, 962 kg/da and
914 kg/da.. The sugar beet roots’ weight
increases most intensively in September-
October. The triploid sugar beet hybrids
succeed to form higher root yield than the
diploid hybrids. It is characteristic for the
year the evenly decrease of the leave
mass.

The decrease of the ratio leave mass:
root weight in vegetation water deficiency
is significant, as an adaptive mechanism
for accumulation of assimilates in roots in
unfavorable conditions.

In these unfavorable conditions the high
productivity of the hybrid MS 201 x
M5319 stands out — the measured root
yield in November is 5654 kg/da,
significantly higher than the yield of all
remaining varieties and hybrids of sugar
and fodder beet.

CONCLUSIONS

The biomass accumulation in the
tested beet forms is most intensive during
September and October. It is registered a
strong variation in the dynamics of growth
depending on the genotype, and it is more
significant for the tested fodder beet
forms.

The sugar and semi-sugar beet
hybrids have more stable to the media
factors biomass accumulation than the
direct varieties and the parental
components.
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