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PE3IOME

Cb3faBaHeTo Ha nacuila e cBbp3aHo ¢
nsbopa Ha MOAXOAAWM >XUTHU U 6060BU
TPEBHU BWAOBE, NOAXOAALM 3a NOYBEHUTE U
KIMMATUYHN  YC/I0BMS HA  pernoHWTe  3a
ocurypsiBaHe Ha >XMBOTHUTE C XpaHWTeneH
dypax. Llenta Ha ToBa npoy4yBaHe e fa ce
CpPaBHAT CbAbPXAHWMETO HA  BJIAKHWHHUTE
KOMMOHEHTU Ha  KNeTbYHUTE CTEHN ¥
CMU/IaeMOCTTa Ha exoBa [/1aBuua, HAKon
6060BM KyNTYypu B CaMOCTOSITE/NIHM MOCEBU U
TexHute TpeBHW cmeckn. OueHeHn ca
NPOMEHNTE B CbAbPXKAHNETO Ha BMAKHUHHUTE
KOMMOHEHTN Ha KIeTbYHUTE CTEHW W in Vitro
€eH3VMHaTa CMWIAeMOCT Ha exoBa [nasuua
(Dactylis glomerata L.) n MHororoguiHuTe
6060BM ypaxHu BupoBe 3Be3gaH (Lotus
corniculatus L.), ecnapseta (Onobrychis
Adans. ), 6ana getenuHa (Trifolium pretense
L.) B caMOCTOSATE/THWA NOCEBU U TEXHWUTE ABY-,
TpY- UM MYNTUKOMMOHEHTHN TOCEBN B
nonckn onut (9 BapuaHta) B WHCTUTYT no
ypaxHute  kyntypu-fNneeseH (2004-2006).
CbOTHOLWEHETO 6060BMW: XUTHM BUAOBE B
CMEeCKUTe e PaBHOCTONHO, KaKTo 1 KBOTUTE Ha
yyacTme Ha  XKUTHUTE ¢ 6060BMTE.
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SUMMARY

Establishment of pastures for animals is
related to the choice of suitable grass and
legume species to the environmental soil and
climatic conditions of the regions to possessing
high nutritive forage for ruminants.

The aim of this study is to compare cell wall
fiber components content and digestibility of
orchardgrass, some legume crops in pure
stands and mixtures.

The changes in plant cell wall fiber
components content and digestibility of
orchardgrass (Dactylis glomerata L.) and
perennial legume forage species birdsfoot
trefoil (Lotus corniculatus L.), sainfoin
(Onobrychis Adans.), white clover (Trifilium
pretense L.) in pure stands and their two, three
or multi component mixtures are evaluated in
field plot trial (9 variants) at the Institute of
Forage Crops - Pleven (2004-2006).

The ratio of legume:grass species in mixtures
is equal, as well as participation in grass or
legumes quotes.



CbAbpXaHWEeTO Ha B/IaKHUHHUTE KOMMOHEHTU
Ha K/IeTbYHUTE CTEHM € OoMnpejeneHo no
jeTepreHteH aHaim3 Ha BaH Cyct, a
eH3MMHaTa in vitro cmunaemoct no Aufrere.
YcTaHoBeEHO €, 4ye: 1. CmeceHUTe NOCEBU Ha
exosara rnasuua ¢ 6060BMTE MHOIOroAMLIHN
TPEBU MOKa3BaT CTOMHOCTM Ha BJIAKHWUHHO

CbAbpXaHMe 3a BCUYKM KOMMOHEHTM Ha
KNeTbYHUTE CTEHW, NO-BUCOKU B CPaBHEHMWE C
6060BUTE MOHOKYNTYpK - 3Be34aH,

ecrnapseTta, 6s1a AeTenvHa, OTIexgaHu B
CaMOCTOSITE/THU NMOCEBM U MO-HUCKU OT TOBA Ha

exoBata rnasvua; 2. CbOTHOLWEHMATA Ha
BNakHUHHUTE KOMMOHEHTHN npu
CaMOCTOATE/IHOTO OTIIeXAaHe Ha  exoBa

rnasvua n 6060BUTE MOHOKYNTYpPU 06yCaBAT

Nno-BNCOKA CMWUMAEMOCT Ha  CyxoTo U
OpraHW4YHO BELWECTBO Ha dQypaxa npu
6060BMTE  (CMMNaemocT 69%), MO-HUCKa

CMWNIAEMOCT Ha exoBarta rnasmya (63%) u
MeXAnHHa (Hag 64%), HO f4OoCTaTb4yHO BMCOKA
3a MoslyyaBaHe Ha KayeCcTBEH hypax 3a
NPEXUBHW XXMBOTHM MPU CMECEHO OTIeXaaHe
B ABY-, TpU- U MHOTOKOMMOHEHTHN TPEBHM
cmecku; 3. C Hali-BMCOKO Ka4yecTBO Ha dypaxa
ce OT/MyaBaT CMeCKUTe Ha exoBsarta rnasuua
¢ 6sanarta getenuHa; 4. MHOrOKOMNOHEHTHUTE
CMeckun Mexay  exoBa  rnasuua n
MHOFOrogmMLHMTE 6060BM NOKa3BaT MEXANUHHO
KayecTBO Ha dhypaxa Mexay ToBa Ha
CbCTaBALNTE M KOMIMOHEHTU.

KnwouoBu aymun: exoBa rnaeuua
(Dactylis glomerata L.), XnTHO-6060B1 TpeBHMU
cmeckn, 6060BKM, in vitro cMunaemocT,
BNAKHWHHN KOMMOHEHTW, KNETbYHW CTEHU

yBO/.

ExoBaTta rnasuua (Dactylis
glomerata L.) e eauMH oOT Hai-
nobpute TpagnuUMOoHHO
N3MOM3BAHN  XUTHU  DYpPaKHM
Bngose B bbarapusa 3a CeHo,
ceHaxX n cunax (Tomov, 1989).
Toll e HenpekbCcHATO Mpoy4YBaH
BUZ NPU CENEKUNOHHNS MYy npoLec
M KaTO OCHOBEH KOMMOHEHT Ha
6060BO-XXUTHWN TPEBHWU CMECKU Mpu
yC/oBUATa Ha YMepeH Knumart B
ctpaHata (Tomov at al.,, 1989;
Paviov, 1996; Katova, 2007,
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The fiber components content is determined
and evaluated by Goering and Van Soest
detergent analysis and in vitro enzyme
digestibility by method of Aufrére.

It is established that: 1.The mixtures of
orchardgrass with perennial legume species
demonstrate fiber components content higher
than those of legumes - birdsfoot trefoll,
sainfoin, white clover, grown in pure stands
and lower than those of orchardgrass;

2. The relationships of plant cell walls fiber
components in pure stands of orchardgrass
and legume monocultures cause higher forage
digestibility of dry and organic matter of
legumes (69%), lower of orchardgrass (63%)
and medium (over 64%), but sufficient for
obtaining high quality forage for ruminants in
mixed growing in bi-, three- and milti-
component mixtures;

3. The bi-component mixture of orchardgrass
and white clover is established as high quality
forage;

4. The multi-component mixtures  of
orchardgrass and perennial legumes show
medium forage quality and digestibility
between those of contained components.

Keywords: orchardgrass (Dactylis
glomerata L.), legume-grass  mixtures,
legumes, in vitro  digestibility, fiber

components, plant cell walls

INTRODUCTION

The orchardgrass/cocksfoot
(Dactylis glomerata L.) is traditional
and one of the best forage
perennial grass species used in
Bulgaria for hay, haylage or silage
(Tomov, 1989).

It is continuously study in breeding
process and as a main component
of legume grass mixtures in
temperate conditions of the country
(Tomov at al., 1989; Pavlov, 1996;
Katova, 2007; Naydenova et al.,



Naydenova et al.,
Naydenova 2008, 2009, 2012,
Naydenova and Pavlov, 2005,
2009; Naydenova and Katova,
2013). MpoyuBaTt ce n
6oTaHnyeckms cbCTaB Ha
CMEeCKUTE Ha exoBaTa [n1aBmua,
fobvBa UM TexHonorMsaTa  Ha
otrnexpgaHe (Vasilev et al., 2006;
Vasileva and Vasilev, 2012).
EXxoBaTta rnaBuua e TonepaHTHa
KbM LUMPOK 06XBaT OT MOYBEHM
TMNOBE W KIMMATUYHU YC/I0BUSA,
KOEeTO NO03BO/ISiBA U3MOJI3BAHETO U
B pas/iMyHM 06n1actu; LEeHeH
KOMMOHEHT € B CMECKU C Apyru
XUTHU 1 6060BM TpeBu B
MOCTOSAHHM Macua 1 3a nacuLHu
uenn. lobpe Bupee c nwouepHa 1
fetenvHn. bobosuTe BUOOBE ca
NnofesHn B TPEBHUTE CMECKMU,
nopagnm BWCOKa NPOAYKTUBHOCT,
cnocobHoCT da dmkcupar asoT oT
aTmocdepara, BMCOKa
XpaHutesnHa CTOMHOCT 3a
NPeXMBHW, NlecHa agantaums KbM
KIMMaTUYHU U NOYBEHU YC/I0BUSA
(Bittman et al.,, 1991). TpeBHuTe
CMECKM B CpaBHEHME C 4uCTUTE
nocesu nmat no-BMCOKa
NPOAYKTMBHOCT Ha pypax C Mno-
BMCOKO kayecTBo, NO-HUCKN
N3NCKBaHMA KbM MWHEpasieH asor,
no-Bucoka yCTOMUYNBOCT Ha
6osectm M No-gobpo  Ce30HHO
pasnpegeneHve  Ha  NoJy4veH
dypax (Sleugh et al., 2000;
Annicchiarico, 2008). Jo6uBa Ha
doypax OT TpeBHUTE CMeCKM C Mo-
BMCOKA  XpaHUTenHa  CTOWHOCT
3aBMCM OT TOYHMS noabop Ha
6060BUTE U XXUTHWU KOMIMOHEHTU

1998, 2001;
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1998, 2001; Naydenova, 2008,
2009, 2012; Naydenova and
Pavlov, 2005, 2009; Naydenova
and Katova, 2013) as well as
botanical composition, yield and
management (Vasilev et al., 2006;
Vasileva and Vasilev, 2012).

The orchardgrass tolerates a wide
range of soil and climatic
conditions which allows utilization
in  different areas; valuable
component in mixtures with other
grasses and legumes for long-lived
pastures and grazing purposes.

It combines well with lucerne and
clovers. The legumes are useful in
mixtures because their high
productivity, atmosphere nitrogen
fixing, high nutritive value for
ruminants, easily climatic and soil
adapt (Bittman et al., 1991).

The herbaceous mixtures as
compared to the pure stands have
higher productivity of high quality
forage, lower demand for mineral
nitrogen, greater resistance and
improved seasonal forage
distribution (Sleugh et al., 2000;
Annicchiarico, 2008).

The success of nutritive value of a
forage mixture depends on the
correct selection of the legume and
grass components (Pavlov, 1996).



(Pavlov, 1996). Springer et al.
(2001) npunarat in vitro
CMUIaemMocTTa KaTo pesy/sitateH
nokasaTtes npu YycnosusaTa Ha
TONMA KAMMaT npu onpegensHe
Ha 6060BUTE W XWUTHW BUOOBE B
TpeBHUTe CMecKu. [lpoydyeHu ca
CbCTaBa, CMWU1aeMocCTTa,
eHeprunHarta n npoTenHoBsa
XpaHuTenHa CTOMHOCT Ha HAKOU
doypaxHn TpeBHM CMECKM KaTo
pesyntat oOT (OU3NOJIOTUYHU U
GUOXMMWNYHM NpoLecn 1N BapupaHe
Ha CbOTHOLUEHWUSATA Ha OCHOBHUTE

XpaHuTenHn Bewectsa B  TAX
(Tomov and Petkov, 1989;
Naydenova et al., 2005;
Naydenova, 2008). He ca
npoyyeHn 6060BUTE  hypakHU
BMAOBE, NOAXOASALWM 3a CbCTaBsAHe
Ha TPEeBHW CMeCKM C exoBa

rnasvua npu pasinyHn yCcsoBUA
Ha cpefara M CbAbpXaHMeTO Ha
TEXHUTE BMAKHWUHHW KOMMOHEHTH
Kato  eHeprmeH  U3TOYHWK B
XPaHEHETO Ha MpeXunBHUTE.

Llenta Ha TOBa npoy4ysaHe e
[a ce OLUEHAT CbAbpXaHMETO Ha
BIAKHUHHUTE  KOMMOHEHTM  Ha
KNeTbYHUTE CTEHUN U eH3UMHaTa in
Vitro cMnnaemMocCT Ha exoBa r/1aBu-
ua npuv OueHKa KayecTBOTO Ha
dypaxxa OT exoBa rnasuua u
6060BY (pypaxHn BUAOBE B CaMo-
CTOATE/THU U CMECEHN MOCEBM.

MATEPWNAN N METO4WA

MpoyyeHn ca NpoOMeHuUTe B
cbCTaBa Ha CTPYKTYpHUTE
B/TAKHUHHM KOMMOHEHTM Ha
KNeTbYHUTE CTEHM U EH3MMHATA in
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Springer et al. (2001) utilize in vitro
digestibility as a combinative ability
parameter of warm climate legume
and grass species in mixtures.

The composition, digestibility,
energy and protein nutritive value
of some forage mixtures as a result
in physiological and biochemical
processes of variation in ratio of
major nutrients in plants are
investigated (Tomov and Petkov,
1989; Naydenova et al.,, 2005;
Naydenova, 2008).

The suitability of diverse legume
species in mixes with orchardgrass
in strongly variable environment
and their fiber components content
as energetic source in ruminant
nutrition has not been studied.

The purpose of study is to
establish fiber components content
and enzyme in vitro hydrolysis for
forage quality evaluation of
orchardgrass and legumes in pure
stands and mixtures.

MATERIAL AND METHODS

The plant cell walls
component content and in vitro dry
matter digestibility are estimated in
aboveground plant of orchardgrass



Vitro CMWIaemMoCT Ha  CyxoTo
BELLeCTBO B Haj3emMHaTa 4acT Ha
exoBa rnasmua 1M 6060BU
dypaxkHn BMAOBE B
CaMOCTOATE THU n CMeCeHN
nocesu, B MOJICKW ONMUT Mpu
HEMo/IMBHU YCNOBUS U MOYBEH TUN
JIEKO M3JTY)XXEH YepHOo3eM, n3BeneH
Ha nMbPBO ONUTHO MOJe Ha
NHcTuTyTa No doypadkHuTe KynTypm
-[neBeH oT YyeTnpu nogpacta npes
Tpetata ¥ fABa npe3 yeTBbpTarta
rognHa cnep 3acsBaHe, CbOTBETHO
2005 1. n 2006 r. CbOTHOLLEHNETO
6060BUNKUTHN BUAOBE B TPEBHUTE
CMECKM € paBHOCTOMHO KaTo
6060BUTE N XUTHUTE y4yacTBaTr C
paBHM KBOTW. BapuaHTute Ha
onnta ca cnegHute: 1. exosa
rnaesvua (Dactylis glomerata
L.)(DA), TpaguuMOHHO W3MoN3BaH
pactTuTeneH Bug B TPEBHU CMECKM
n doypaxHute 6060Bu BUgoBE, 2.
3Be3faH (Lotus corniculatus
L.)(LC), 3. ecnap3eta (Onobrychis
Adans)(OA), 4. 6sana petenuHa
(Trifilium  repens L.)(TR) wu
CMeceHuTe TNOCEeBU Ha exosa
raevya ¢ 6. 3Be3gaH, 7.
ecnapseta, 8. 6sna [eTenuHa;
TPUKOMMOHEHTHUTE CMeCeHn
nocesn Ha 6o6osute: 5. 3Be34aH,
ecrnapserta, 6sna gertenvHa; u 9.
YETUPUKOMIMOHEHTHUTE  CMECEHU
NnoceBM Ha exoBaTa rnasvuya CbC
3Be3jaH, ecrnapserTa, 6ana
aetenvHa.

AHanunsnpaH e BJIaKHUHHUAT
CbCTaB Ha K/IeTbYHUTE CTEHM KaTo
HAB (HeyTpasiHO-AeTepreHTHN
BNakKHWHN) (NUrHUH+LEenyno3at+xe-
muuenynosa), KAB (KucenmHHo-
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and legume forage species in pure
stands and mixtures grown in field

plot trial under non irrigated
conditions on slightly leached
chernozem in the First

experimental field of the Institute of
Forage Crops, Pleven, from four
growths in the third and two
growths in the fourth year after
seeding, 2005 and 2006,
respectively.

The ratio of legume:grass species
in mixtures is equal, as well as
participation in grass or legumes
quotes.

The variants are as follows: pure
stands of forage grasses 1.
orchardgrass (cocksfoot) (Dactylis
glomerata L.)(DA), traditional grass
species in mixtures and forage
legumes, 2. birdsfoot trefoil (Lotus
corniculatus L.)(LC), 3. sainfoin
(Onobrychis Adans)(OA), 4. white
clover (Trifilium repens L.)(TR) and
mixed stands of orchardgrass
with 6. birdsfoot trefoil, 7. sainfoin,
8. white clover; three component

mixed stand of legumes: 5.
birdsfoot trefoil, sainfoin, white
clover; and 9. four component

mixed stand of orchardgrass with,

birdsfoot trefoil, sainfoin, white
clover.
The plant cell walls

component content is determined
and evaluated as NDF (Neutral-
detergent fiber)(lignin-cellulose-
hemicellulose), ADF (Acid-



[EeTepreHTHU BakHWHW)  (JINTHWUH
+uenynosa) n KON (KncenumHHo-
netepreHteH JINUTHWH) no
feTepreHTHUA aHann3 Ha Goering
and Van Soest (Atanasov et al.,
2010) Ha cyxu npobwm OT uenu

pacTeHus. Onpepgenexu ca
CbAbpXaHuATa Ha CTPYKTypHUTE
nonuosvanm  xemuuernynosa U
uenyno3a  ype3  BIaKHUHHUTE

dpakum Ha KIeTbYHUTE CTEHMU:
Xemunuenynosa=H/AB-KAB n
Llenynosa=KAB-KA/1.

Moka3zarenute 3a CbAbpPXaHUETO
Ha BNAKHWUHHUTE KOMIMOHEHTU Ha
KNeTbYHUTE CTEHM Ca WU3paseHu
KaTo MpPOLEHT OT CYXOTO BELLEeCTBO
Ha oypaxa. OueHeHa e cTeneHTa
Ha nrHMdonkaums Kato
6uonornyeH npouec u paktop
orpaHuyaBall, cMuiaemMocTTa Ha
doypaxa kato oTHoweHne Ha KAJ1
n HAB, ymHOXeHn no 100
(eanHUUM). BNONOTMYHUAT aHanNn3
in vitro nencuH-uenynasHa (Endo-
1-4 [-rmokaHasHa) CcMunaemoct
Ha cyxoTo Beuwectso (CmCB/
I[VDMD) e u3BbplleHa no aBycre-
MeHeH MencuH-uenynaseH MeTof
Ha Aufrere (Atanasov et al., 2010).

PE3YNTATU N OBCbXXOAHE
BrvonornyHnte ocobeHocTu B
pasBuTMETO  Ha  Npoy4yBaHuUTe
BUOOBeE, nopegHocTTa Ha
nogpacrture, KakTo n
METeOpPOIOTUYHNTE yCnoBus
onpeaenat 60TaHMYHUA CbCTaB,
npepcrtaseH Ha durypa 1.
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detergent fiber)(lignocellulose) and
ADL (Acid-detergent lignin) in dry
samples of aboveground part of
forage plants by Goering and Van

Soest detergent analysis
(Atanasov et al., 2010).

The content of structural
polyosides  hemicellulose  and

cellulose are determined by plant
cell wall fiber fractions:
Hemicellulose=NDF-ADF and
Cellulose=ADF-ADL.

The parameters of cell wall fiber
components are express as a
percent of forage dry matter.

The degree of lignification as a

biological process and factor
limiting forage digestibility is
evaluated as a relationship

between ADL and NDF, multiplied
by 100 (units).

The biological analysis in vitro
cellulase (Endo-1-4 [-glucanase)
digestibility of dry matter (IVDMD)
is performed by two step pepsin-
cellulase method of Aufrere
(Atanasov et al., 2010).

RESULTS AND DISCUSSION
The biological characteristics
of the plants, consecutiveness of

the cuts, as well as the
meteorological conditions
determined the botanical

composition of swards (Figure 1).
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O Cocksfoot
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®ur. 1. BoTaHMYeH cbCTaB Ha MHOTOrOAMULLIHN TPEBOCTOU, CpeaHo 3a nepuoga 2005-

2008

Fig. 1. Botanical composition of perennial stands average for the period 2005-2008

Mopagn no-cnabarta
KOHKYpEeHTHa CMOCOGHOCT U Mo-
6aBHMA Temn Ha pas3BuUTME Ha
6anata getenvHa npes3 nbpsBarta
rognHa (Elgersma et al., 1998) 14
3aemMa  Hail-manbkK  Asan oT
6060BMTE B CcaMOCTOATE/IHUTE
TPEBOCTOM Ha BCUYKM MOApPaCTM.
Ecnap3eTara e ¢ no-ronsm gsn B
MbpBU NOAPACT B CpaBHEHME CbC
3Be3faHa, nopaau 6uonoruyHaTa
My ocobeHOCT pga ob6pa3syBsa
penpoaykTMBHN CcTbbna camo B
MbpBU NogpacT, AoKaTo 3Be3faHa
obpasyBa penpoayKTMBHU CTbO/1a
BbB BcuukuTe nogpactu (Vasilev,
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White  clover took the
smallest part in all cuts of the pure
swards, because of its slowly
competitiveness and development
during the first year (Elgersma et
al., 1998).

Sainfoin took a bigger part in first
cut as compared to birthsfoot
trefoil, because sainfoin formed
reproductive stems only in the first
cut, while the birthsfoot trefoil in all
cuts (Vasilev, 2008).




2008). BExosata rnasvua e ¢ Hai-
ronam  Asa1 o7  Nnpoy4yBaHuTe
CaMOCTOATE/IHN TPEBOCTOU BbB
BCUYKN NOLPACTU.

3abensizea ce  pas/IMYHO
NposiBfieHne Ha BUOoOBeETEe U
CbOTBETHO [A/I0BO y4yacTne B
6oboBata M B XUTHO-6060BaTa
CMecKa. Taka Hanpumep genbT Ha
6anara petenMHa B 6o6oBaTa
CMecKa e Hal-rofiiMm BbB BCUYKU
nogpactm C  UM3K/IWOYEeHVe Ha
NMbpBKU, KbAETO C ecnapsertara
nmaT nogo6Ho yyactue. 3Be3gaHa
e C Mno-ronsM Asn oT ecnapsertara
BbB BTOpPM M TpeTu nogpacTt u c
paBHM [Os/710Be B 4YeTBbPTU. B
XWNTHO-6060BaTa cMecka AenbT Ha
exosarta rnasvua e no-rosisiM oT
Ha ©6060BUTE B3eTM 3aefHO B
MbpBM W YETBBLPTUM Nogpact U
NPpUGNN3NTENHO pPaBHM BbB BTOPU
n tpetn. OT 6GobosBuTe OAnata
[eTesiMHa e C Hali-ManbK As/1 BbB
BCUYKM NMoApacTn, a B YeTBbPTU TA
[opy  OTCbCTBaA OT TPEBOCTOA.
YyacTneTto Ha ecnapsertara n ToBa
Ha 3Be3faHa e CXO4HO C ToBa B
6o60BaTa cCMecka C M3K/HYEeHNEe
Ha TpeTu noApacTt, KbAeTo AeNnbT
Ha ecnapsetara e nMo-rofiiM oOT
TO3M Ha 3Be3jaHa.

Pe3syntatnte 3a cbAabpxa-
HMETO Ha BNAaKHWHHUTE KOMMOHEH-
TV Ha oypaxka ca npefcTaBeHn Ha
Tabnmya 1, a Ha cmuiaemocTTa
Ha CyXOTO BewecTBO Ha Tabnuua
2 n durypa 2. C Hali-BUCOKO
B/IAKHWHHO  CcbabpXaHne HAB,
KAB e XuTHata MOHOKyNnTypa
eXxoBa rnasuua. Bo6osute
doypaxkHn KynTypu, OTInexaaHu
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Orchardgrass took the biggest part
from all studied pure stands and all
cuts.

It was found different species

behaves and an adequately
species participation in the legume
and grass-legume mixtures. For
example, the part of white clover in
legume mixture was the biggest in
all cuts, except for the first, where
white clover and sainfoin had a
similar part.
Birdsfoot trefoil had a bigger part
as compared to sainfoin in second
and third cut, and similar in the
fourth cut. The part  of
orchardgrass in grass-legume
mixture was bigger as compared to
all legumes in first and fourth cut,
and similar in second and third
cuts. From the legumes, the part of
white clover was the smallest in all
cuts, even it disappeared in fourth
cut.

The part of sainfoin and birdsfoot
trefoil was similar with this in
legume mixture, except for the
third cut, where the part of sainfoin
was bigger as compared to
birdsfood trefoil.

The results for the forage
fiber components content, mean
for all growths are present in Table
1 and digestibility of dry matter in
four growths in Table 2 and Figure
2. The highest fiber content of NDF
and ADF belongs to grass
monoculture orchardgrass.

Forage legume crops in pure stand



CaMOCTOATE/THO nnn B
AJBYKOMIOHEHTHN CMECKN C €XXOBa
rnasuua nmMmart Nno-HNCKO
CbAbpXaHne Ha BJ/TAaKHUHHA

KOMMOHEHTU, CbOTBETHO C 36% WU
15%. TlopgobHa e pasnukata B
CbOTHOLLIEHMATA MeXay CbAbpXa-
Hveto Ha HAB npun exosBaTta
rnasyua u TpeBHa CMecka OT
Tpute Buga 6060BM - 3Be3jaH,
ecnapseta u 6sna getenvHa.
CbabpxaHneto Ha HAB
KNeTbYHN  CTEeHW, 0b6ycnassum
noemaHeTo Ha dypaxa npu
[ABYKOMIMOHEHTHUTE TPEeBHU
CMECKM Ha exoBarta rnasuua e ¢
MEXAMHHO  MNOJIOXEHNE  Mexay
TOBA Ha XXWUTHUA KOMIMOHEHT W
6060BUTE. CbabpxaHmeTo Ha KB
nirHouenynosa, obycnaeAwm
cMuiaemMocTTa Ha exoBarta
rmasuya e 31,78% OT cCyxoTo
BEWECTBO Ha diypaxa, [n[okaTto
cpefHoTOo CbAbpXxaHue Ha
6060BUTE MOHOKYNTYpU € 24,
40%. C Hali-HUCKO CbAbpPXaHNEe Ha
KOB, a cnepgoBaTeslHO U C Hal-
BMCOKa CMWUAEMOCT U3MeXay TAX
e b6sanara pgetenvHa 22,0%. Mpu
XWNTHO-6060BUTE TPEBHM CMECKM
Ha exoBata rnasuua cpeaHoTo
cbabpxaHve Ha KAB e 30,16%, a
pasnukara npu oTAenHuTe [ABYy-
KOMMOHEHTHN CMECK/ Ce AbJIXU U
Ha [AS/10BOTO Yy4yacTue Ha BCEKM
eiMH 6060B N XXUTEH KOMMOHEHT
B cmeckarta (Purypa 1). Yetupu-
KOMMOHEHTHaTa CMecKa Ha exoBa-
Ta rnasvua eHOBPEMEHHO C Tpu-
Te 6060BM BMAa, nopagn no-rons-
MOTO y4yacTme Ha 6o06oBute, K4B
ca C Hali-Hucka cToiiHocT 29,04%.
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or in bi- component mixtures of
orchardgrass demonstrate lower
fiber components content, 36%
and 15% respectively.

The difference in relations between
NDF content in orchardgrass and
tri- component legume mixture:
birdsfoot trefoil, sainfoin, white
clover is similar.

The cell walls NDF content,
determine intake by ruminants of
bi- component  mixtures  of
orchardgrass is medium between
those of grass component and
legumes.

The ADF content — lingo-cellulose,
determine forage digestibility is
31,78% for orchardgrass, while
mean content for legume
monocultures is 24,40%.

The lowest ADF content and
although the highest digestibility
between legumes is white clover
22,0%.

The grass-legume mixtures of
orchardgrass show mean ADF
value 30,16% of dry matter and the
difference between orchardgrass
bi- component mixtures is due to
participation of each grass or
legume component of mixture
(Figure 1). The four-component
mixture of orchardgrass and the
three legume crops due to higher
legume participation ADF content
is the lowest 29,04%.



Tabnuua 1. CbabpXaHne Ha BIAKHWHHM KOMMOHEHTU Ha KfeTb4yHaTa CTeHa Ha
exoBa rnaesuya (Dactylis glomerata L.) n1 6060B1 BMAOBE B CaMOCTOSTE/HU
NoOCeBU N TPEBHM CMECKU, % CYyXO BELLECTBO

Table 1. Plant cell walls fiber components content of orchardgrass (Dactylis
glomerata L.) and legume species in pure stands and mixtures, % of dry matter

lNoces, BapuaHT HOB KAB KON Xemu- Llenynosa CreneH
Lenynosa nM(HMq_)MKgu,Mﬂ
Stands, Variant NDF ADF ADL Hemi- Cellulose Lignification
cellulose degree
XXuTHa MmoHokynTypa / Grass monoculture
1. DA 55,15 31,78 5,18 23,37 26,60 9,4
Bo6oBu moHokynTypu / Legume monocultures
2.LC 35,67 24,60 6,75 11,07 17,85 18,9
3.0A 36,82 26,56 6,11 10,26 20,45 16,6
4. TR 33,43 22,01 4,50 11,42 17,51 13,5
Mean + SD 35,31+1,72 24,39+2,28 5,78+1,16 10,92+0,6 18,60+1,61 16,3+2,7
Bo6oBa TpeBHa cmecka / Legume Mixture
5. LC+OA+TR 34,65 22,94 4,37 11,71 18,57 12,6
XXnTHO-60608BM TpeBHN cmeckn / Grass-Legume Mixtures
6.DA + LC 49,55 31,16 3,89 18,39 27,27 7,9
7.DA + OA 46,13 30,63 4,00 15,50 26,62 8,7
8.DA+TR 45,06 29,81 2,98 15,25 26,83 6,6
9.DA+LC+OA+TR 39,87 29,04 3,70 10,83 25,34 9,3
Mean + SD 45,15+4,00 30,16+0,93 3,64+0,46 15,00+3,12 26,52+0,83 8,1+1,1

Tabnuua 2. CMUIaeMOCT MH BUTPO Ha CyXO BELEeCTBO Ha hypax OT exosa
rnaBuuya (Dactylis glomerata L.) 1 6060BM BUagoBe B CaMOCTOATE/IHMN MOCEBU U
TpeBHU cMecKkU, %

Table 2. Forage in vitro digestibility of dry matter of orchardgrass (Dactylis
glomerata L.) and legume species in pure stands and mixtures, %

MNoces, BapuaHt [bpsu BTtopu Tpetn YeTBbpTU CpegHo

Stands, Variant nogpacTt nogpacrt nogpacrt nogpact Mean
First growth Second growth Third growth Fourth growth +SD

XXuTHa moHokynTypa / Grass monoculture
1. DA 65,98 63,68 60,30 59,10 63,18 + 6,68
Bo6oBu moHOKynTYypW / Legume monocultures

2.LC 69,09 69,68 62,45 72,91 68,82 + 7,21

3.0A 63,72 64,80 61,07 65,82 63,48 + 8,70

4. TR 74,88 74,78 70,50 77,68 74,37 + 3,12

Mean + SD 69,23 +5,58 69,75+5,00 64,67+5,09 72,14+596 67,22+6,19
Bob6oBa TpeBHa cMmecka / Legume Mixture

5. LC+OA+TR 68,20 64,24 62,57 72,06 66,76 + 4,24
XXnTHO-6060BM TpPeBHM cMmecku / Grass-Legume Mixtures

6.DA + LC 66,76 69,15 63,36 63,58 63,58

7.DA + OA 60,14 64,88 56,02 64,34 64,34

8.DA +TR 63,77 64,89 59,28 64,38 64,38

9.DA+LC+OA+TR 63,22 67,50 60,41 60,19 60,19

Mean + SD 63,47+271 66,60+210 59,77 +3,00 63,12+2,00 63,12+ 2,00

XutHata  TpeBa  exosa | Orchardgrass in comparison with
rnaevua B CpaBHeHue c | legumes studied as monoculture,
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nscneaBaHuTe 6060BU KaTo
MOHOKYNTypa, Mnoka3sa MO-HUCKO
NMTHWHOBO CbAbpXaHne OT ToBa
Ha  cpegHaTa  CTOMHOCT  3a
CbAbpPXaHWE Ha JITHUH Ha TpuTe
6060BM, KaKTO 1 TOBa Ha 3Be3faHa
M Ha ecrnap3eTata U CTeneH Ha
nurHndpukauma ¢ 1,5 oo 2 nbTM no-
HUCKa OT Ta3n Ha Tpute 6060BW.
ToBa e 6rnonornyHa ocobeHoCT Ha
To3Kn pactuteneH sug (Naydenova
et al.,, 1998, 2001; Naydenova
2008, 2009, 2012).

C T1oBa ce nMoTBbLPXAABa
N3BECTHOTO, Ye 6060BUTE KYNTYpU
MMaT Mo-BUCOKO CbAbpXaHue Ha
HeobxoaMMUs 3a pacTeHusiTa, HO
Hanb/IHO HECMWUIAeM N HEYCBOSAEM
OT MPEXUBHUTE MPUPOAEH MNOAn-
Mep NUrHuH. MNopagn ToBa TOW €
nmMnTupaly, gaktop 3a cmunae-
MOCTTa Ha (UypaXHUTe pacTeHus
(Akin and Chesson, 1990). banata

aetennHa e C HaW-HUCKO
NMTHWHOBO CbAbPXaHuUe U3Mexay
boboBUTeE n cneposaTesiHO

HeilHaTa cMuniaemocT TpsibBa Aa
ce ovakBa fa 6b/e Hall-BMCOKa.

EXxoBaTta rnasumya nokassa
noBeye OT ABa NbTW MO-BUCOKO B
cpaBHeHne c 6o60BUTE
MOHOKY/NTYpM  CbAbpXaHue Ha
necHopasrpagummTe nosisaxapu-
AN XemMuuenynosu, T.e. exoBaTa
rnasuya e BMCOKOEHEpPrmeH
dypax. CTPYKTYpPHUAT nonmnsaxa-
pug uenynosa npu  exosaTa
rnasvua n AaBy- M TpU- KOMMOHEHT-
HUTe U TPEBHU cMeCKM uma 6/113Ku
CTOIHOCTMW.

Cwmeckute Ha
rnaBuya c 6GobosuTe

exoBaTta
KynTypu
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has lower content of lignin than
mean lignin value of three legume
species, as well as those of
birdsfoot trefoil and sainfoin and
degree of lignification by 1,5 to 2
folds lower than those of the three
legumes.

It is biological features of this plant
species (Naydenova et al., 1998,
2001; Naydenova, 2008, 2009,
2012).

That confirm known, legumes
contain higher content of natural
polymer lignin, indigestible
component by ruminants.

That is why it is limiting factor of
forage plant digestibility (Akin and
Chesson, 1990).

The white clover is the lowest
lignin contained between legumes
crop and consequently their
digestibility will be the highest.

Orchardgrass show two fold
higher content of hemicellulose,
easy degradable polysaccharide,
i.e. orchardgrass is high energetic
forage.

The structural polysaccharide
cellulose of orchardgrass and its
bi- and three- component mixtures
have close values.

The orchardgrass mixtures
with legume crops show values for



nokasBaTt CTOMHOCTW Ha BMTAKHWUHHO
CbAbpXaHne 3a BCUYKM Mokasarte-
NN Ha BJIAKHWHHO CbAbpXaHue C
N3KNHOYEHNE Ha JINTHWH, NO-HUCKU
OT Te3Wn Ha exosara rnasuua u no-
BUCOKM OT Te3n npu 6o6oBuTe
MOHOKyNTypu (Tabnuua 1).
CmMunaemocTTa Ha CyxoTo
BELLIECTBO Ha (pypaxa 3aBucK Haii-
Beye OT CbAbpXaHMETO Ha
NINTHOUENY/03HUTE KomMnaekcu,
onpeaeneHu KaTo KAB.
CmMmunnaemoctta Ha ypaxa oT
exoBa [faBvua npe3 MbpBu
nogpact e BuUcoka 66% un
HamMansaBa 3Ha4YUTEesNHO MO MOoCcoKa
OT NbPBU KbM YETBLPTM NoapacTu

o 59%. Mpwu 6o6oBuTE
MOHOKY/NTYpU CMUIaemMocTTa npu
nbpBW, BTOPM U YETBBLPTU

nogpactm € ¢ 6/M3KM CTOMHOCTU
Mexay 69 un 72%. C manko no-
HUCKN CTOMHOCTU € CMuaemocTTa
Ha 6060BMTE Npu TpeTu nogpact
65%. [aHHuUTe 3a cmunaemocTtTa
Ha [OBY- WU TpU- KOMMOHEHTHUTE
CMEeCKM Ha exoBarta rnasuuya
nokasear cCbllara TeHAeHUMs Ha
MOHMWKEHMETO W MO mnocoka OT
MbpPBUM KbM YETBBbPTM MNOALPACT.
CmMnnaemocTtTa Ha XWUTHO-
6060BMTE TPEBHW CMECKM € B
3aBUCUMOCT OT AA/I0BOTO yyacTtue
Ha TPEBHUSA KOMMOHEHT XWUTEH —
exoBa rnasmua u 6060B
3Be3faH, ecnapseta wun 6ana
petennHa. Hab6nwpgasa ce no-
BMCOKa cpefHa CMWNaeMOoCT Ha
ABYKOMMOHEHTHUTE TPEeBHU
CMECKM npu BTOpU nogpact 67% B
CpaBHeHVEe C NbPBU N YETBLPTU
nogpactn — 63%, Kakto n TpeTtu
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all fiber fractions, exception of
lignin, lower than those of
orchardgrass and higher than

those of
(Table 1).

legume monocultures

The digestibility of forage dry
matter depends on lingo-cellulose
complexes, determined as ADF.

The orchardgrass digestibility in
the first growth is high 66% and
decrease significantly in direction
from first to fourth growth till 59%.

The legumes digestibility in the
first, second and fourth growths
have close values between 69 and
72%.

The legumes digestibility in third
growth is lower — 65%. The bi- and
three- component mixtures of
orchardgrass demonstrate the
same tendency of decreasing in
direction from the first to the fourth
growth.

The perennial grass-legume
mixtures digestibility depends on
participation of components
grass component orchardgrass
and legume component — birdsfoot
trefoil, sainfoin and white clover. It
iIs mentioned higher mean value
digestibility of bi- component
mixtures in the second growth 67%
in comparison with first and fourth
growths — 63%, as well as third
growth — 60%. The mixture of



nogpact 60%. C Hali-BUCOKa
CMW/IAEMOCT € TpeBHaTa CMecka
Ha  exoBara [nasuua  CbC
3Be3fjaHa npu BTOpW noApacTt wu
4eTUPUKOMMOHEHTHAaTa TpeBHa
CMecCKa, CbLL0 BbB BTOPWU noapact,
KOETO BEepOATHO Ce AbJ/KU Ha no-
HUCKOTO CbAbpXXaHne Ha KB.

orchardgrass with birdsfoot trefoil
in the second growth and fourth-
component mixture in the second
growth are the highest digestible,
which probably is due to lower
ADF content.

First growth
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63,47
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L LMix  L-Gmix
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56
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Fourth grow th

72 1 71,20
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68 4
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64 4
62 1
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58 4
56

63,12

1

L-Gmix

digestibility, %

59,10

=

G

L LMix

dur. 2. CMnnaemocT Ha uscnegBaHnTe nogpacTt cpefHo 3a nepmnoga 2005-2006
Fig. 2. Digestibility of tested growths, average for the period 2005-2006

Mpn cpaBHeHMe Ha cpepHUTe
CTOMHOCTM Ha CMuaemocTTa Ha
exoBata frfasvya C Te3uM Ha
6060BMTE MOHOKYNTYpU W ABY-
KOMMNOHEHTHUTE WM CMeCckKn ¢
exosara r/aBuvua ce ycTaHOBsiBa
cpegHo 9,5% no-Bucoka cmuniae-
MOCT Ha CyXOTO BeLlecTBO Ha
dypaxka Ha 6060BMTE MOHOKY/NTY-
pu n 6,3% no-BMcoka CMuUIaemMocCT
Ha CyXOTO BellecTBO Ha pypaxa
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When compare the mean
digestibility values of orchardgrass
digestibility with those of legumes

monocultures and  their  bi-
component mixtures with
orchardgrass it is established
higher legumes  monocultures

digestibility of forage dry matter,
mean by 9,5% and 6,3% higher
digestibility of three- component
mixture of legumes in comparison




OT TPUKOMMOHEHTHaTa TpPEBHa
cMecka Ha 6060BUTe B cpaBHeHWEe
C Tasnm Ha exoBara rnasuua.
CmunaemocTta Ha pypaxa oT
XUTHO-0060BMTE CMECKM 3aema
MEXANHHO NOJIOXEHME.

N3BO4AN

Cmeckute Ha exoBarta
rnasuya c 6o6oBuUTE
MHOrOroguWHM  TPeBW nokassar
CTONHOCTHU Ha B/IAKHWHHO

CbAbpXKaHMe 3a BCUMYKN BMIAKHUHWU
KOMMOHEHTN Ha KNeTbYHUTE CTEHW,
MO-HUCKM OT Te3nm Ha exosarta
rnaBuua M MO-BUCOKM OT Te3n npw
6060BUTE MOHOKY/NTYpPU 3Be3aaH,
ecnapsera, 6sn1a getenuHa.

CbOTHOLWEeHNsITA Ha
BMIAKHWUHHUTE  KOMMOHEHTU  MpK
CaMOCTOATE/IHOTO OTrNexaaHe Ha
exoBa rnaevua u 6o060BUTE
MOHOKYNTYpu  06ycnaBsaT  No-
BMCOKaTa CMWIAEMOCT Ha CYXOTO
MW  OpraHMYyHO  BeLLecTBO Ha

dypaxa npu 6060BMTE MOHOKY/-
Typn (69%), no-HUckata cmunae-
MOCT npu exosaTta rnasuua (63%)
n  MexamHHa (Hag 64%), Ho
[OCTaTbyHO BMUCOKa 3a Mosy4vaBa-
He Ka4yeCTBEeH (hypax 3a NpexuBHU
XVBOTHU MpPU CMECEHO oTrnexpaa-
He B [ABY-, TpWU- U  MHOrO-
KOMMOHEHTHM TPEBHN CMECKMU.

C Hai-pobpo KayecTBO Ha
doypaxxa ce oOTnMyaBaT CMECKUTE
Ha exoBaTa rnaevmuya c 6anara
aetenvHa.

MHOrOKOMMNOHEHTHUTE
CMECKN Mexay exoBa rnasuya u
6060BM (hypaxkHU TpeBW Mokassar
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with of orchardgrass.

The forage digestibility of grass-
legume mixtures takes
intermediate position.

CONCLUSIONS
The mixtures of orchardgrass
and perennial legume species

demonstrate fiber components
content higher than those of
legumes —  birdsfoot trefoil,

sainfoin, white clover, grown in
pure stands and lower than those
of orchardgrass.

The relationships of plant cell
walls fiber components in pure
stands of orchardgrass and
legume monocultures cause higher
forage digestibility of dry and
organic matter of legumes (69%),
lower of orchardgrass (63%) and
medium (over 64%), but sufficient
for obtaining high quality forage for
ruminants in mixed growing in bi-,
three- and milticomponent
mixtures.

The bicomponent mixture of
orchardgrass and white clover is
established as high quality forage.

The multi-component
mixtures of orchardgrass and
perennial legumes demonstrate



MeXOWHHO KayecTBO Ha (oypaxa | forage quality and digestibility
Mexay ToBa Ha cbcTaBawmTte ru | between those of contained
KOMMOHEHTMW. components.
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PE3IOME SUMMARY

O630pBbT BKJ/IHOUBA pegvua The survey includes a number of
n3cneaBaHunst BbpXy HMBOTO Ha | researches on the Ilevel of weed
3annesesnsiBaHe NpU HSAKOM WK3KycTBeHM | infestation in some artificial meadow
nBagHM TPEBOCTOM, C MecTeH npousxoq. | swards, of local origin. Species are grown
BupoBeTe ca oTrnexpgaHn camoctosten- | independently or in a mixture among
HO 1 B CMeC nomexay UM, no ckioHosete | them, along the slopes of the Central
Ha CpegHa CTapa nnaHvHa. MectoobuTa- | Balkan Mountain. Swards have a habitat
HMeTo Ha TpeBocTouTe e c pasnuuHo | of different exposure towards the four
U3N0XeHNe CNnpsMO OCHOBHUTE Nnocoku Ha | cardinal points and diversity of soil
cBeTa M pasHoob6pasne Ha nouvsBeHoTo | gleying.
ornesisaHe.

3anneseniiBaHETO Ha TpeBoCTOUTE Infestation of swards is a variable
ce NpoMeHs npes rognHuTe. To e B npska | quantity during the years. It is in a direct
Bpb3ka C MecToobuTaHMeTo Ha Bceku | relation to the habitat of each of them.
eanH oT Tax. [enbT MM B HauyanHua u | Their share in the initial and final period of
KpaliHma  nepuofd  OT  npoy4yBaHeTo | study usually is greater.
006MKHOBEHO e no-ronisiM. B rogmMHaTta Ha | In the year of sowing in a mixed sward of
3acsiBaHe B CMeceH TpeBocTtoii oT | red fescue, Kenthucky bluegrass and
yepBeHa BnacaTka, nueagHa metnuvua u | Bird's-foot-trefoil  was  found  weed
3Be3faH ce ycTaHoBsiBa 71,2% | infestation of 71% at northern exposure,
3annesensBaHe npy ceBepHo usnoxeHue, | low degree of soil gleying.
HMCKa CTeneH Ha No4YBEHO ornesiBaHe. Ha
13% rogmHa OT HauanoTo Ha ekcriepumeH- | In the 13th year since the beginning of
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Ta Tol e 58,1% npu 3anagHo MU3/I0XEHMNe,
CU/IHO epo3upanu noysu. Ha
efMHajeceTata peKko/siTHA roguHa, npu
IOTOM3TOYHO W3/IOXKEHME, HUCKA YacT Ha
CK/IOHa, YepBeHa Bnacartka, oTriexjaHa

CaMOCTOSATESHO, Jonycka 18,5%
3annesensasadHe. [lnesenMTe ca efsa
1,3% B TpeBOoCTOA Ha  3acetute

CbBMECTHO 4epBeHa B/lacaTtka, TP bCTUKO-
BAHa B/lacaTtka 1 3Be3aaH, npu U3To4HO

N3N10XXeHne, CUITHO ornedsaHe Ha
noysara, Ha eauMHageceTa rognHa OoOT
n3BexpgaHe Ha onuta. YcraHoBu ce

camo3acsiBaHe Ha Apyrv nuBagHn BuaoBe
C MecTeH npousxof. Cuutame, 4ye TOBa
nosejeHne Ha TPeBOCTOUTE NPoU3TNYa oT
Ha/svume, WM JimMnca Ha CUHXPOH C
putbma B [pupogara. Crurame [o
3aK/Il0YEeHMeTo, 4Ye BCEeKM KOHKpeTeH
BapuaHT npejcrasnfBa CcBoeobpasHa
,€Hepro-nHopmaumMoHHa” cuctema ot
pasfiMyeH nopsabk, CbC CbOTBETHA
JNpoekuns BbLB BpemeTto’, Cc BCUYKK
npomstMyawiym  OT  TOBa  Nocneauuu,
BK/IIOUNTENIHO C  ABLArOTpanHocT B
nHavBuAyaneH n esBoNIOUNOHEH nnaH. B
Cb3ByuMe C  pasBuTara  Xxunoresa
npuemame, 4ye 4acT OT pakTopuTe Ha
oKofHaTa cpefa Mmoratr fda ocTaHart
HeJOCTBbMHM 3a MNos3BaHe OT pacTeHuaTa
YCNOBHO 3aBMNHArM.

KntovoBn gymu: Crapa nnaHuHa,

nnesenu, N3KyCTBEHU TpeBoCTOW,

CK/IOHOBE, XMMOTE3N
3anneBeniiBaHeETo npun

CaMOCTOATETHO 3acdaBaHe Ha

yepBeHaTa BnacaTtka € NpoOMeHIn-
Ba BennunHa (Naydenova and
Mitev, 2010). ToBa Ao ronsama
cTeneH e 3a CMeTka Ha
pasnpocTpaHeHne B TPeBOCTOUTE
Ha BMAOBE KaTo kouwlpssBa (Setaria

viridis L.; Setaria glauca Pal
Beauv), KOKoLLe npoco
(Echinochloa crus galli L. (Pal

Beauv), nupeii (Agropyron repens
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experiment, it was 58% at western
exposure, soils of high erosion. In the
eleventh harvest year, at south-east

exposure, low part of the slope, red
fescue, which has been grown
independently, allowed 18.5% weed

infestation. The weeds were only 1.3% in
the sward of red fescue, tall fescue and
Bird's-foot-trefoil, ~which were  sown
together, at eastern exposure, highly
gleyed soil, at the eleventh year since the
beginning of the experiment.

Self-sowing of other meadow species of
local origin was found. It is considered
that the behavior of swards arises from
the presence or lack of synchronization
with the rhythm of Nature. It was
concluded that each concrete variant
represents a peculiar "energy-information”
system of a different order, with the
respective "projection in Time", with all the

ensuing consequences, including
durability in individual and evolutionary
plan.

In accord with the developed hypothesis,
it is considered that a part of the factors of
the environment could remain
inaccessible for use from the plants
conditionally for ever

Balkan Mountains,
swards, slopes,

Key words:
weeds, artificial
hypotheses

The weed infestation in self-
sowing of red fescue is variable
quantity (Naydenova and Mitev,

2010).
This is largely on account of
distribution of species in

swardssuch as green bristlegrass
and yellow foxtail (Setaria viridis L.;
Setaria glauca Pal Beauv),
barnyard grass (Echinochloa crus
galli L. (Pal Beauv), quack grass
(Agropyron  repens L), field



L), cuHan (Sinapis arvensis L.),
rnyxapye (Taraxacum officinale
L.), ropyxa (Lepidium craba L.;
Lepidium campestre L.) u ap.
[MpomeHnTEe B TpeBocTOUTE C€
Ab/DKaT CbL0 Taka U Ha pas/iMyHn
camosacenu ce fvMBaZHuW BUAOBE,
C MeCTeH npousxop kato 6ana
petenvHa (Trifolium repens L.),
xmenoBuaHa nwouepHa (Medicago
lupulina L.), 3Be3gen (Trifolium
campestre Schreb.), 3naToxbiTa
petenuvHa (Trifolium agrarium L.) n
Ap. Ha peceta pekontHa roguHa
camo3acenuTte ce BuAoOBe 3aemar
78,4% oT obujata hypaxHa maca,
a Ha cnepgpaulata (eguHapeceta)-
75,6% npn cunHO eposvpain
TepeHu, 3anagHo  U3MoXeHue.
HuBOTO Ha 3anneBensBaHe npu
TOBa W3M0XEHMe Ha CK/oHa,
CboTBeTHO € 11,3% 1 15,7%.
YepBeHata U TPBLCTUKOBUA-
Hara Bfacatku 3acetn 3aefHo
dhopmupat ycTonuMBo pasBmBaLy,
ce  TpeBOCTOM (Mitev  and
Naydenova, 2008a.). B oTtaenHu
cnydyam ce HabnwopgaesaT camo
cnegwm ot 3annesesiaBaHe (lorous-
TOYHO W3/IOXKEHWE, CUHO OrNeeHn
NMoYBKW, OCMa PeKosITHa roAnHa).
N3knountenHo cnabo e 3annese-
NsiBAHEeTO NP TO3M TUM Ha CMeCeH
TpeBOCTOM W npe3 cneggawute
rognHn Ha uscnepsaHe. To e no-
CWIHO M3pas3eHo Mnpu NOo-HUCKUTE
HMBA Ha TMOYBEHO oOrfesBaHe.
Cuntame, 4e wn3BecTHa posia B
CHMXaBaHe HMBOTO Ha 3ansieBesis-
BaHETO Ha TpeBOCTOUTE uUrpae u
3HaYUTE/IHOTO camMo3acsiBaHe Ha
Apyrv nvBagHW TpeBW C MeCTeH
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mustard (Sinapis arvensis L.),
dandelion (Taraxacum officinale
L.), whitetop and field pepperweed
(Lepidium draba L.; Lepidium
campestre L.) etc. The changes in
swards are also due to different
self-sown meadow species of local
origin such as white clover
(Trifolium repens L.), black medick
(Medicago lupulina L.), low hop
clover Trifolium campestre
Schreb.), large hop clover
(Trifolium agrarium L.) etc. In the
tenth harvest vyear, self-sown
species took 78.4% from the total
forage mass, and in the next (the
eleventh) — 75.6% at highly eroded
terrains, western exposure.

The weed infestation level, at this
exposure, respectively was 11.3%
and 15.7%.

Red and tall fescue, when are
sown together, form sward of
sustainable development (Mitev
and Naydenova, 2008a).

In some cases, only traces of weed
infestation were observed (south-
east exposure, highly gleyed soils,
in the eighth harvest year). The
weed infestation was extremely
low in that type of mixed sward in
the next years of study, too.

It was more pronounced at lower
levels of soil gleying.

We believe that the significant self-
sowing of other meadow grasses
of local origin play a particular role
in lowering the level of weed-
infestation of swards.



npousxon. To ce pasnnyaBa B
3aBMCUMOCT OT MeCTOO0OGUTaHMNETO.
[MpoueHTbT MM Ha TpuHajeceTa
peKoNTHa roAuHa, BbPXY CWUIHO
epo3upann TepeHu, npu 3anagHo
n3noxeHve poctura Ao 39,1%.
TakoBa camo3acsiBaHe He ce
yCTaHOBU npu tOTON3TOYHO
N3n0XeHne, crriaboorneeHn noYsu.

B cb3gageHnte  cMeceHn
TPEeBOCTOM OT YepBeHaTa Bnacartka
n nneagHa metavua (Naydenova
and Mitev, 2008) ce yctaHoBsiBa
camMmopasnpocTpaHeHne Ha gpyru
nMBagHW  TpeBM C  MecCTeH
npousxon, kato 6sna [eTesnivHa,
XxmopugHa  getennMHa M T.H..
[A10BOTO MM yyacTue, Ha OCHOBa
Ha/MyHn B no4yBata cemMeHa C
MEeCTeH Mpou3xofd, € NpoMeH/MBa
BenmMumHa. Te MOXe ga gocturHat
[o 82,4% o1 obwata dypaxHa
Maca (3anagHo N3710XeHne,
cnaboorneeHn  nouysu, Aeceta
pekonTHa roguHa). OnucaHo e
B/INSHMETO  Ha  reorpagckoTo
MECTOMOJIOKEHNE  BbPXYy  KOIU-
4eCTBOTO Ha CeMeHa C MecCTeH
npousxoa B nouysata (Tracy and
Sanderson, 2004). Cvb3gageHuTte
TPEeBOCTOM OT YepBeHa B/lacarka u
nvMBajHa MeT/Mua wumat [obpe
n3paseHa CrnocobHOCT 3a caMo-
ouncTBaHe OT niesenu. lMNpuema-
Me, 4Ye TOBa € TMpPUCBLLO Ha
N3M0N3BaHNUTE MECTHWU NPOU3X0AMN,
B CbyeTaHWe C LUMKIMYHOCTTa B
Mpupogata, focTbna Ao dpakTopu-
Te Ha oOoKonHata cpega W T.H.
CobuecTByBalnTe pasivunsa  Hu
Hacoumxa KbM pasbupaHeTo, 4e
yCnoBusiTa Ha MectoobutaHne 6um
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It varies depending on the habitat.

Their percentage in the thirteenth
harvest year, at highly eroded
terrains, at western exposure,
reached up to 39.1%. Such kind of

self-sowing was not found at
south-east  exposure,  slightly
gleyed soils.

In the mixed swards created
of red fescue and Kenthucky
bluegrass (Naydenova and Mitev,
2008) a self-spreading was found
of other meadow grasses of local
origin, such as white clover, hybrid
clover etc.

Their share, on the basis of
available seeds in the soil of local
origin, is variable. They could
reach up to 82.4% from the total
forage mass (western exposure,
slightly gleyed soils, tenth harvest
year).

The influence of geographical
location over the quantity of local
seeds in the soil was described
(Tracy and Sanderson, 2004). The
sward created from red fescue and
Kenthucky bluegrass had a well
pronounced self-cleaning ability.

We assume that it is peculiar for
local origins that are used, in
combination with  the cyclic
recurrence in Nature, the access to
the environmental factors etc. The
existing differences lead us to the
understanding that habitat
conditions should determine the



TpsibBano ga ca onpegensiwmy npu
nogbopa Ha BWOOBETE, TEXHUS
npousxon, 6pon wu T.H. B
06CBXAaHNTE [0 TYK eKCnepumeH-
™ (KOUTO ca npegMeT Ha efHa
obwa cxema 3a €KOJIOTMYHO
N3NUTBaHe Ha Cb3fafeHnTe OT Hac
coptoBe (Mitev and Belperchinov
2000), KOMNOHEHTUTE ca 3acsBaHu
pasnpbCcHAaTO.

PasnonaraHeTo Ha cMeceHus
noceB OT 4YepBeHa Bjlacatka MU
3ge3gaH (Mitev and Naydenova
2008b) no OCHOBHMTE MOCOKM Ha
cBeTa e OT CbLLEeCTBEHO 3HaYyeHue
3a AbaroTpanHocTTa UM, KOATO €
NPsSikO CBbp3aHa C npoueca Ha
3annesensaBaHe. TBbpAe Masko
BHMMaHve ce OTAens B nuBajap-
CTBOTO BbPXY B/IMAHNETO, KOETO
oKasBa nocokaTa Ha 3acsiBaHe Ha
TpeBuTe B pepnose. [NoBeneHNeTo
Ha KynTypute ce pasnuyaBa B
3aBWCUMOCT OT OTI/IeXAAaHeTo UM
B CaMOCTOAATE/NIEH WX B CMeCeH
noces (Mitev and Yasheva,1998).
KoehyumeHTbT Ha arpecmMBHOCT
Mexay TAX, Karto CUMMBO/ Ha
KOHKYpeHTHaTa WM  Cnoco6HOCT
(McGilchrrist and Trenbath, 1971),
e npomeHnuea BennunHa. OT
0COOEHO ro/IAMO 3HayeHune CbLUOo
Taka e BMSHUETO Ha roguHarta, B
KOATO €  3a/l0KeH  ONuTHT.
(MuteB (1) HenybsvKyBaHO). YcTa-
HOBMXME 3HAu4uUTesIHO pasfinuyve B
KoehmLUeHTUTE Ha arpecuMBHOCT
npu BugoseTe (YepBeHa Briacartka
M 3Be3faH), B HaCTbMBaHETO
dhasnte Ha passBuTue, B CTeneHTa
Ha 3annesensBaHe. [Npunemame, ye
TOBa MOAKpPens nu3kas3aHoTo OT Hac
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selection of species, their origin,
number etc. In the experiments
discussed so far (which are a
subject of a common scheme for
ecological testing of the cultivars
we have created (Mitev and
Belperchinov 2000), the
components were sown a
disperse way.

in

The spreading of mixed crop
of red fescue and bird’s-foot-trefoil
(Mitev and Naydenova 2008b)
according to four cardinal points is
of a great importance for their
durability,  which is  directly
connected to the process of weed
infestation. Too little attention is
paid in meadow cultivation on the
influence of sowing direction over
the grass species in rows.

The behaviour of cultures differs
depending on their growing in
independent or mixed crop (Mitev
and  Yasheva, 1998). The
aggressiveness coefficient among
them, as a symbol of their
competitive ability (McGilchrrist
and Trenbath, 1971), is a variable
guantity. The influence of the year,
when the experiment has been
started, is also of great importance.
(Mitev (1) unpublished). We found a
significant difference in
aggressiveness  coefficient  in
species (red fescue and bird’'s-foot-
trefoil), in the beginning of
development stage, and in the
weed infestation degree. We
assume that the statement
supports our assumption for the



npeanosiokeHne 3a 3Ha4YeHWeTo
Ha ToBa Kora uwe ce dopmupa
onpefesieH HacneacteeH wmarte-
pvian n B KO MOMEHT OT pUTbMa B
Mpupogata wWe 3anoyHe >XusHe-
HUAT My uukbn  (Mitev  and
Yasheva,1998). 1, ako B nocoue-
HarTa TOKYy Lo pa3paboTka camo ce
3aratea 3a B/UAHME roguHaTta Ha
3ajlaraHe  Ha  onuta  BbpXY
NposiB/ieHMATa Ha TpeBocTouTe, TO

TOBa 0C06eHOo [o6pe ce
yCTaHoBsiBa B ApYyro u3cnepBaHe
Ha aBTOopUTE (Mitev and

Naydenova, 2012). 3annesensBa-
HEeTO Ha CMeceHuTe TPeBOCTOU CbC
CNsAta MNOBBLPXHOCT OT YepBeHa
B/lacaTka v 3Be3faH e CpaBHUTEN-
HO cnabo (Mitev and Naydenova
2008b). Te umat gobpe m3paseHa
CNoOCcOBGHOCT 3a camoo4yMcTBaHe OT
nnesenn. THAXHOTO yyactTue B
TpeBocTOMTE Ce 3acuisBa B [O-
KbCHUTE Mepuoan OT u3cnensaHe-
To. [enbT nm B obuiata dpypaxHa
Maca e B rpaHuumte ot 7,7%,
(BbpXy cnabo orfieeHn Mnou4Bwm,
3anagHo usnoxedue), Ao 23,1%
(BbpXy cnabo orfeeHn no4swm,
N3TOYHO N3N0XeHne) Ha
[ABaHajziecetara pekosiTHa roguHa.

NHTepec npeacrasnsasa
cnocobHoCTTa 3a camo3aTpeBsiBa-
HEe Ha W30CTaBeHW OpHULM, Bb3
OCHOBa Ha Ha/IM4HN CceMeHa B
noysata (Mitev et al., 2013).
Cbob6pa3Ho  crneumcpukata Ha
onuTa, NPOLEHTHLT Ha M/1IeBenTe B
Ha4ya/IoTO Ha eKcrnepumeHTa e
100%, 98.5% 3a BTOpaTta n 93.6%
3a TpeTara roguHa. Ha ocmata
rogMHa oT HayasnioTo Ha ekcnepwu-

82

significance of the formation period
of the hereditary material and in
which moment from the rhythm of
Nature its life cycle begins (Mitev
and Yasheva, 1998).

And if the above-mentioned
research just hints about the
influence of the year of the

beginning of the experiment over
the manifestation of the swards,
then it is particularly  well
established in another research of
these authors (Mitev  and
Naydenova, 2012). The weed
infestation of mixed swards with
fused surface of red fescue and
bird's-foot-trefoil is relatively low
(Mitev and Naydenova, 2008b).
The established grasslands have
well-defined self-cleaning ability.
Their participation in  swards
increases in later periods in the
research. Their share in the total
forage mass is within the limits
from 7.7% (at slightly gleyed soils,
western exposure), to 23.1% (at
slightly gleyed soils, eastern
exposure) in the twelfth harvest
year.

An interest represents the
self-sowing of abandoned fallow
lands, on the basis of available
seeds in the soil (Mitev et al.,
2013). In accordance with the
specificity of the experiment, the
percentage of weeds in the
beginning of experiment is 100%,
98.5% for the second and 93.6%
for the third year. In the eighth year
since the Dbeginning of the



MeHTa Te ca 36,8%. [denbT Ha
camo3sacenuTe ce NMBagHN TPeBWU,
C MeCTeH npou3xo[ B Kpas Ha
OTYETHUA Nepuos e 63,2%.
BrvsaHneTo Ha TakmBa (pakTo-
pWY, Kato XpaHWTENHN BeLLeCTBa,
CBET/INHA, TMPOCTPAHCTBO U T.H.
BbpXy NOBEAEHVNETO Ha KynTypute
e o0CbXaaH B MNpeauliHn paspa-
6oTkn (Mitev and Belperchinov,
1997; Mitev and Yasheva, 1998;
MuTeB. (1) HENY6/IMKYBaHO).
[MoTbpcuxme Bb3MOXHUTE
MPUYMHN 38 CBbCTOAHMETO Ha
TpeBoCcTOUTE, B NOAHECEHUTE Mo-
rope pesynrtatu. YCTaHOBUXME, ye
3MMHOTO 3acsiBaHe Ha u4epBeHa

BflacaTka n TPbCTMKOBUAHA
BNnacatka jfgaBa  W3K/IHOUUTESTHU
Bb3MOXHOCTM 3a M35Ba Ha
omnonornyHnTe 7Y 3a/10K6K

(MuteB.;) Heny6smkysaHo). [pes
nponetra cemeHara UM MOHUKBAT
np  nNbpBa  Bb3MOXHOCT, a
0COGEHO XWUTHUTE M/IEBENN He ca
npobnem 3a TAX. lNpu nponetHo
3acsBaHe, MNOHsKora ce crtura Ao
MbJIHO KOMMNpomeTnpaHe Ha
nocesute M. W TyK BBb3HUKBA
OCHOBHUAT BBMPOC CBbp3aH C
KOHKypeHTHaTa CrnoCOGHOCT Ha
BMaoBeTe (McGilchrrist and
Trenbath, 1971). lNoceBeH marTe-
puan, ¢ eAHN N CbLUM TeHEeTUYHM

3a/iokbn  ce  nposBABa MO
PasIMyHN HAYMHW B 3aBUCMMOCT
OT cpokoBeTe Ha  ceutba.

MonyyeHuTe pesyntarn (Mitev and

Belperchinov 1996; Mitev and
Yasheva, 1998; Mitev and
Naydenova, 2012; MuTeB)
Heny6/1MKyBaHo; MuTtes )
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experiment, they were 36.8%. The
share of self-sown meadow
grasses, with local origin in the end
of the reporting period, was 63.2%.

The influence of factors, such
as nutrients, light, space etc., over
the species behaviour, has been
discussed in previous researches
(Mitev and Belperchinov, 1997,
Mitev and Yasheva, 1998; Mitev,
(1) unpublished).

We looked for the possible
reasons for the status of swards, in
the results above. We found that
winter sowing of red fescue and tall
fescue provides exceptional
opportunities for expression of their
biological  traits  (Mitev (),
unpublished).

In spring, their seeds germinate at
the first opportunity, and especially
grassy weeds are not a problem
for them. In spring sowing,
sometimes it goes so far as to
compromise fully their crops. Here
arises the main question related to
the competitive ability of species
(McGilchrrist and Trenbath, 1971).

Seed material, with the same
genetic traits, manifests itself in
different ways depending on the
sowing time. The results (Mitev
and Belperchinov 1996; Mitev and
Yasheva,1998; Mitev and
Naydenova, 2012; Mitev (1)
unpublished; Mitev (2) unpublished
etc.) form the opinion that a new



HenybnmkyBaHo M Ap.) OopMAT
MHEeHMeTo, Ye TpsabBa fa ce BHece
HOB €NeMeHT B pasbupaHeTo
OTHOCHO LleHOTMYHaTa aKTUBHOCT
Ha nmBagHuTe Bugose (Caputa,
1948, as quoted by Klapp,1956).
[MoBegeHneTo MM B onpepeneH
TN TPEBOCTON He e 3a4b/ikuTes-
HO [a ce npuemMa Kato BeOHDBbX
3aBMHarM ukcupaHa BenmynHa
(ToteB u kon. 1987). lMpun TOBa
NnosioXKeHne [OCTBMBT Ha
pacteHusata [0 (paktopute Ha
OKOJiHaTa cpefia ce NPOMeHs, Taka
KaKTo ce MpPOMeHsA U CbCTOAHMETO
Ha nocnegHuTe BbLB Bpewmero.

HabniwogaBaHoTo B MHOIMO  OT
onuTuTe HN (Mitev and
Belperchinov 1996; Mitev and

Yasheva,1998; Mutes(;) Henyb6nu-
KyBaHO; MuUTeB(») Heny6mKyBaHo 1
ap.) dopmupa ybexaneHueTto, 4de
6opbata mexay BuagoseTe B eaAVH
NMBafeH TPEBOCTON € He TOJIKoBa
3a eiVH W Cbl, pecypc Ha
okonHara cpega ( Jackman and
Mouat, 1972), KOSIKOTO  3a
.cneuncmnyHa 30Ha” B HeroBus
CNEeKTbP. ETO 3auo npwu
onpegeneHo cbyeTaHue Ha
yCcroBusta, BMAOBE C MNO-Masika
KOHKYpPeHTHa CnocOoBHOCT, CbO6-
pa3HO Ha W3BECTHOTO HM OT
nuteparypara (ToteB u Kon.,
1987), moraT ga HaggeneAaAtr Hapg,
apyrm, C  no-ronsma  Takasa.
JocTbnbT [0 ,cneunduyHuTe
30HM" CbWO Cce npomMeHA. B
3aBUCUMMOCT OT Xapakrepucrtukara
Ha TreHomMa W CUHXpOHA My C
putbma B MNMpupopata ,
KOHKpPEeTHUTE pecypcu mMorat ja
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element should be brought in the
notion of cenosis activity of
meadow grass species (Caputa,
1948, as quoted by Klapp,1956).

Their behaviour in a particular type
of sward is not necessary to be
taken as a fixed value (Totev et al.,
1987).

In this situation, the access of
plants to environmental factors
changes, as the status in Time of
the latter change.

The observations in many of our

experiments (Mitev and
Belperchinov 1996; Mitev and
Yasheva,1998; Mitev (1)

unpublished; Mitev (2) unpublished
etc.) form the believe, that the fight
among species in a meadow sward
is not so much for one and the
same environmental resource
(Jackman and Mouat, 1972), but
rather for "a specific zone" in its
spectrum.

Therefore, in case of a certain
combination of conditions, species
with less competitiveness,
according to well-known literature
(Totev et al., 1987), can prevall
over others with greater one.

The access to "specific zones" also
changes. Depending on the
characteristic of genome and its
synchrony with the rhythm of
Nature, specific resources may
become available for a later or



cTaHaT JOCTOsiHME 3a MO-KbC WU
no-Abnbl  Nepuod  OT  BpeMe.
OnpepgeneHa ,30Ha” 6K morna ga
OCTaHe  HefoCTbMHa  YC/I0OBHO
3aBuHarn. [lo TO3M HaunH ce
onpegensa n AbAroTpanHocTTa Ha
KOHKPETHUS  pacTuTenieH Mmarte-
puan, cb3gaBallia MNpeanocTaBKu
3a  3annesenssaHe  (MuTeB(y
Heny6MKyBaHo).

PascbXxgeHuaTa Hu  BbpXy
pesyntatute OT nopeauua Halum

eKCNepUMeHTH BOOST Jilo)
tbopmupaHe Ha MHEHMETO, ue
NnoBeAeHMeTo Ha BUAOBETE B

OKO/iHaTa cpefa ce onpegens ot
[OCTUrHAaTOTO MM ,HMBO  Ha
EHEeprmiHO  HaculiaHe”,  KoeTo
NpsKo ce cBbp3Ba ¢ hopmoobpa-
3oBaTteniHna npouec (Mitev and
Balperchinov, 1996). [lpun TOBa
CblUecTByBa B3aMMHa o06ycrioBe-
HOCT mMexay [OCTUTHATOTO
E€HeprunHO HMBO W Cb3gajeHarta
HacneacTeeHa NHpopmaLns
(Mitev and Yasheva, 1998). Cuuta
ce, Ye cunara Ha eHeprovHgopma-
LUMOHHMTE MofneTa HajBuwaBa
Tasn Ha reHeTnyHuA Kopg (Lazarev,
1996). TllocTeneHHo cTurame fo
pa3bupaHeTo, Ye KOMMOHEHTUTE B
TpeBocTOMTE Cb3gaBar CBOe0b-
pasHu  ,eHepro-mHopmMaLnoHHU
cuctemn” OT pasnnyeH MnopAabK.
Bcaka TakaBa cuctema BepOATHO
MMa Bb3MOXHOCTTa Aa pasnonara
C onpepesnieH ,oTpasbK oT Bpeme”,
KOMTO onpefens gbAroTpanHocTTa
N B MHAMBUAYaANlEH U €eBOJIIOLMO-
HeH nnaH (Mitev and Naydenova,
2014). Bcska efHa  TakaBa
.CTPYKTYpHa eguHunua” (B cny4vas
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longer period of time.

A certain "zone" may remain
inaccessible conditionally forever.
In this way is also determined the
durability of the specific plant
material, which establishes
preconditions for weed infestation
(Mitev; unpublished).

Our arguments on results
from a series of our experiments
lead to formation of the opinion
that the behaviour of species in the
environment is determined by the
"level of energy saturation" that

they have reached, which is
directly connected with the
formation process (Mitev and
Balperchinov, 1996).

Besides, there is a mutual

conditionality between the reached
energy level and the created
hereditary information (Mitev and
Yasheva, 1998). It is believed that
the power of energy informative
fields exceeds that of the genetic
code (Lazarev, 1996). Gradually
we reach the conclusion that the
components in the swards create
peculiar “energy informative
systems” of different order.

Any such system probably has the
opportunity to have a certain
"period of Time", which determines
the durability both in individual and
evolutionary plan (Mitev and
Naydenova, 2014).

Each “structural unit” (in this case it
may be an independent or mixed



6u morno ga 6bae caMocTosTESIEH

WM CcMeceH TpeBOCTOl) ce
npegnonara, 4e npeacTas/siBa
cBoeobpasHa  ,NpOeKuusi  BbB

BpemeTo” C BCUYKM Npon3TMYALLN
oT ToBa nocneguum (Mitev, 2004;
Mitev and Naydenova, 2012). Npwu
TOBa TMOJIOXEHME Beye He e
TPYAHO fa ce npeanosioku, 4e
KOMOWHMPAHETO Ha KOMMOHEHTUTE
(B cnyyas Ha TpeBHUTE BUAOBE,
BK/TIOUMTENIHO C T3 Ha rnoysara u
T.H.) BOAX [0 B3aMMOAeilcTBne Ha
.Bpemeso HuBO” (Mitev and
Naydenova, 2014). [MpuHuunute
3a cumeTpus  Ha  Bpewmeto
(ekBuBasieHT Ha NnocokuTte
,obAewe” — MUHa/I0” 3a BCeKu
MOMEHT) Haco4yBaT HanpasO KbM
3aKoHa  3a  3anasBaHe Ha
eHepruata  (MwutpaHn,  1989),
B/IMSIEAKN BBbPXY MPOAYKTUBHOCT,
ObNroTPanHOCT, YCTOMYMBOCT Ha

passutne, CcamMOBb3CTaHOBSIBaHe,
M T.H B 00CbXAaHUTe OT Hac
cnyyau. MocokaTta Ha

CYHXPOHM3aLuMs (Mo OTHOLIEHNE Ha
Bpemeto) 6M Morna pga 6bge
“noctunaTtesniHo BbpTE/NBa,
noHakora npomMeHsLa ce”.
[[eHeTUYHMAT MaTepuasl Moxe faa
ce onpuwivunm  Ha = “KbcuyeTa
KOHLUEeHTpupaHa eHeprusa noHeceHu
oT noToka Ha BpemeTo”.
[NposaBneHneTo e pesyntratr " oT
npunnb3BaHe W HaTpynsaHe Ha
MUHa/I0 M Objelle B cerawleH
MOMeHT". OT Tas3um rnegHa To4Ka
EBonounaTta “ce cnydsa B
MOMeHTa”, KOJIKOTO n
npoab/pkuTeNnHa ga o6bae 1A OT
apyra (Mitev and Naydenova,
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sward) probably represents a
peculiar “projection in Time” with
all the ensuing consequences
(Mitev, 2004; Mitev and
Naydenova, 2012).

Then it is not already difficult to
assume that the combination of
components (in this case grass
species, including these in the soil
etc.) leads to interaction on "time
level" (Mitev and Naydenova,
2014).

Principles of symmetry of Time
(equivalent of direction "future" -
"past" for each moment) go directly
to the law for conservation of
energy (Mitrani, 1989), influencing
the productivity, durability,
sustainability of development, self-
restoration, etc. in the discussed
cases.

The direction of synchronization (in

relation to Time) might be
"progressively rotational,
sometimes changing".

The genetic material might be
compared  to "particles  of
concentrated energy dragging
along the flow of Time".

Manifestation is a result "of sliding
and accumulating of past and
future at the present moment".
From this point of view, the
Evolution  "happens at the
moment”, no matter how long it
seems from another one (Mitev
and Naydenova, 2012).



2012).

LLinpoko pasnpocTpaHeHa
npaktmka B /MBafapCcTBOTO €
Cb3faBaHe Ha CMECEHW XUTHO-
6060BM TpeBocToM. bBuonorusita
Ha 3Be3jaHa, HerosuTe Temnepa-
TYpHU  un3uckBaHusa  (Yypkosa,
2010) ce pasnmMyaBaT OT Te3w,
KOMTO yCTaHOBMXME 3a YepBeHaTa
N TPbCTMKOBMAHATA  B/lacartka
(MuteByy) Henyo6/1MKyBaHo).
Pa3paboTtu ce .,MeTon  3a
AndpepeHumpaHo cb3gaBaHe Ha
CMECEeHN TpeBOCTOU’, KOWTO B
Mb/IHa CTENEH Ce OCHOBaBa BbLpPXY
6uosiormyHuTe  ocobeHocTn Ha

BUAOBETE (MuTtes . 3)
Henyb6nunkyBaHo). YepBeHata U
TpbCTMKOBMAHATA Bfacatka ce

3acaBaT CbBMECTHO npe3 3umara.
MNpe3 nponetrta, cnef TAXHOTO
NMOHMKBAHE W  HaB/M3aHe Ha
pacTeHusiTa BbB (pasa 6parteHe (3-
4 nucT), ce 3acABa 3Be3daH,
nepneHoukKynsapHO Ha peposeTe
UM. JKUTHUTE TpeBM B Cryyas
3awmrasar 3Be3faHa oT
3annesenssaHe. [pn Hyxpaga, 3a
6opba C LWIMPOKONUCTHUTE NNeBe-
NN, ce 13rnon3BarT paspeLleHuTe 3a
npunaraHe B ,6MO/IOrMYHOTO
3emegenve” xepouumamn.

A widespread practice in
meadow cultivation is the creation
of mixed grass and legume

swards. Biology of bird’'s-foot-
trefoll, its temperature
requirements (Churkova, 2010)

differ from those established for
the red and tall fescue (Mitev D.
(2), unpublished).

"A  method for differentiated
creation of mixed swards", which in
a full degree is based on the
biological peculiarities of species,
was developed (Mitev D. (3,
unpublished). Red and tall fescue
are sown together in winter.

In spring, after their germination
and entering in the stage of tillering
(3/4 leaves), the bird’'s-foot-trefolil is
sown, perpendicular to their rows.

Grasses in this case protect bird’s-
foot-trefoil from weed infestation. If
necessary, the permitted
herbicides in  the "organic
agriculture™ are used for fight with
broadleaf weeds.
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PE3HOME

B HacTosiwarta  cratus ca
npeacTaBeHN pasIMyHK  MeToau  Ha
nogcsisaHe 3a nogobpsisaHe Ha

Jerpagupanu TPeBOCTOW, Pa3nosIOkKEHUN B
panoHu C pas/iyHKN YCoBMS.

3a nogobpsiBaHe Ha gerpagvpanu-
Te TpeBOCTOM € HeobxogMmMo pa ce

npueMatr  ONTUMa/IHU  TEXHOJIOTUYHU
peleHns, Taka 4Ye pga ce nosnydar
XenaHute pesyntatu, n36arsaiikm
TEXHOMOTMYHM  Tpelkn. HanpaBeH e

aHa/In3, kaTo ca CpaBHEHU TpPagUUMOHHU
TEXHOMOTMK, KOUTO Ce W3MNoa3Bar npu
KOHBEHLMOHa/THUTE CEeJICKOCTOMaHCKM
MaLUMHN WU HOBW TEXHOSOMNWN, KOUTO ca
N3Mon3BaHn Npu cneunduyHa TexHuka 3a
o6paboTBaHe Ha TPEBOCTOMN.

YcTaHoBeHM ca  pasnuku B
HeobXxoAMMOTO MOTpPeb/ieHne Ha ropuBo,
paboTHa cuna u 6poil paboTHM XOLoBE
Mexay 06MyanHuTe N HOBM TEXHOJIOTUN.

KntovoBu aymu: nacuLHo
3emegenve, TexHosorus, MoacsiBaHe,
obopyaBaHe, MallnHM

YBO/,

Mopo6psiBaHeTo Ha Aerpaau-
pasMTe TPEBOCTOM upe3 MeTof Ha
noficABaHe e OCHoBaHaTa TeXHO/Oo-
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SUMMARY

In this paper are presented the
different reseeding methods for improving
the degraded grasslands, located in
different stationary area conditions.

For improving the degraded
grasslands it is necessary to adopt
optimal technological solutions so as to
obtain the desired results, avoiding
technical errors. Traditional technologies,
within are used in conventional farming
machines and new technologies, when

are used in specific machinery for
grassland farming, are analyzed in
comparison.

The differences of necessary of
specific fuel consumption, labour force and
number of aggregate passes between
usual and new technologies have been
determined.

Key words: grassland farming,
technology, reseeding, equipments,
machines

INTRODUCTION

The improvement of degraded
grasslands by reseeding method is
the main technology, which is



s, KOATO ce npunara npu
TPEeBOCTOW C HanpejHasia CTeneH Ha
perpagaums (Mocanu 1 Hermenean,
2013).

Cnopepg, ycnosusata B AafeHa
30Ha € npenopbyYnTeNHO fda ce
npunioxar Hal-noaxoaawmrTe
antepHatvBu 3a fda ce nopobpu
jerpagnpasiva  TPeBOCTON  ypes3
MeToZ Ha nojacsBaHe, kaTo ce mma
npeg BWA, W CesicKoCcTonaHckara
TexHuka npu ob6bpaboTBaHETO Ha
3emdaTa. 3aroBa uUMa CcuUTyauuwu,
KoraTo 3a MexaHusauuaTa  Ha
TpesocTouUTE ce n3nonssa
KOHBEHLMOHa/IHa CeJficKoCTonaHcka
TEeXHUKa.

HoBuTe TexHOMOorMyHu petue-
HMA ca OCHOBaHW Ha ynotpeba Ha
C/TIOXHW CEJICKOCTOMaHCKN arperaTu,
n3non3Bankn cneuncmyHo obopya-
BaHe U MaLUMHW.

B 3aBucMmMoCT OT Yycnosudata
Ha paboTa, 3a fga ce nogobpu
jerpagnpasiva - TPeBOCTOM  ypes
MeTo, Ha noacsiBaHe, ce M3non3sar
HOBW peLleHus 3a MexaHu3mpaHa
TEXHONMOMMA C  U3MON3BaHe Ha
C/TIOXHW arperatu, KOMTO ocurypsisar
ocbulecTBABaHe Ha 2, 3 wwm 4
onepauum 4ype3 efHa MallvHa.
CnepoBartesiHO NOTpeb/ieHneTo Ha
ropuso, paboTHa cuna u 6poATr
paboTHN XO40BE € NO-MasTbK.

Llenta Ha Te3n ecnepuMeHTu e
fa ce un3bepe Hal-noaxoasaulLoTo
noacsieaHe, B  3aBUCUMMOCT  OT
yCnoBuATa Ha MACTOTO M hoHAa Ha
o6paboTBaHMTE 3EeMU CbC CEeJICKO-
cTonaHcko obopyasaHe, Habnsraiku
Ha npegumcTBaTa Ha M3non3BaHeTo
Ha  crneuuMduyHn  MaluHM  3a
obpaboTBaHe Ha TPEBOCTOM.
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applied on grasslands with an
advanced degree of degradation
(Mocanu and Hermenean, 2013).

According to the stationary

area conditions, are recommended
to apply the most appropriate
alternatives to improve the degraded
grassland by reseeding method,
taking into account also the
agricultural  machinery in the
endowment of farm.
Therefore there are situations when
for mechanization of grassland
farming is used conventional
agricultural machinery.

The new technological
solutions are based on utilization of
the complex farming aggregates,
using specific equipment and
machines.

Depending on work conditions,
to improve the degraded grassland
by reseeding method, new solutions
of mechanization technology using
complex aggregates which provide
the realization of 2, 3 or 4 operations
by one pass machine are used.

Thereby specific fuel
consumption, labour force and
involving the number of passes are
lower.

The  purpose of these
experiments is to choose the most
suitable reseeding, depending on
site conditions and the endowment
level of farms with agricultural
equipment, highlighting the
advantages of using the specific
machines for grassland farming.



MATEPWNAN N METO4WA

B cratmsaTta ca npefctaBeHu
ABa Buaa texHonornm (knacunyecka
TEXHOMOINSA N HOBA TEXHOMOIUS),
KOWUTO ce U3Mnon3Bar 3a nojcsiBaHe
Ha Jerpagupanv TpeBoCTOM.

MeTogute Ha nopcsBaHe
3aBUCAT OT YCNOBMATa HA MECTHUSA
panoH, KaTo Hanpuvep:

a-ferpagupann TpesoCTou C
AbN6OK  MA0AopOoAEeH  MOBBLPX-
HOCTEH C/IOi noyBa M HUCKa
NABTHOCT Ha TpeBHarta n/owy;

b-perpagnpanu TpesocTou C
AbN6OK  MA0JopoAeH  MOBBLPX-
HOCTEH nnacT noysa W rIbCTa
NABTHOCT Ha TpeBHara n/owy;

c-gerpagmpann TpeBoCTOU C
TbHBK N1040POAEH MOBBLPXHOCTEH
C/I0 NoYBa M rbCTa NAbTHOCT Ha
TpeBHaTa nsoLL;

d-perpagupanu TpeBoCTOu C
TbHBK N1040POAEH MOBBPXHOCTEH
C/I0M MoYBa M HUCKA NAIBTHOCT Ha
TpeBHaTa nsoLL;

e-TpeBoCTOM 3acerHartun ot
epo3sus;

f-TpeBocTON, doypaxHu,
nmBagHn wunm 6060BN  CEMEHHMU
KynTypw Cb3ganeHu BBbPXY
obpaboTBaema 3eMs.

Knacuuyeckata TexHonorus 3a
noacsBaHe  Ha  gerpagupanu
TPEBOCTOM U3MOMI3Ba  arperaru,
KOUTO ocurypsisaT OCbLLEeCTBsABa-
HEeTO Ha efHa onepauus 4pes
efHa MallnHa, KaTto Harnpumep:
BapyBaHe,  pasfnpbCkBaHe  Ha
TOpoBe; pa3opaBaHe Ha cTap
TPEBOCTOM; MPUIOTBSAHE Ha Nexu;
Ba/IMpaHe npean 3acsiBaHe;
Ba/IMpaHe cnep 3acsaBaHe
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MATERIAL AND METHODS

In the paper two types of
technologies (classic technology
and new technology) used for
reseeding operation of degraded
grasslands are presented.

The reseeding methods
depend by local area stationary
conditions such as:

a-degraded grasslands with
deep layer of fertile topsoil and thin
grass sward;

b-degraded grasslands with
deep layer of fertile topsoil and
deep grass sward;

c-degraded grasslands with
thin layer of fertile topsoil and thin
grass sward;

d-degraded grasslands with
thin layer of fertile topsoil and thin
grass sward;

e-grasslands  affected
erosion;

f-grassland, fodder or grass
and forage legume seed crops
established in arable land.

by

Classic technology for
reseeding the degraded grasslands
use aggregates providing the

realization of one operation by one
pass machine, such as: liming;
spreading the fertilizers; destruction
of the old grass sward; seedbed
preparing; rolling before sowing;
sowing; rolling after sowing
(Mocanu et al., 2008; Mocanu and
Hermenean, 2008).



(Mocanu et al., 2008; Mocanu and
Hermenean, 2008).

HoBa TexHosornsa 3a
noacssaHe Ha  gerpagupaniu
TPEBOCTOM  WM3MO0/M3BA  CJIOXKHU
arperartu, OCUTypsiBanKm
OCbLLECTBABAHETO Ha [Be WM
noseye onepauun OT  efHa
MaLluuMHa, No cnegHnsA HauunH:

- pasopaBaHe Ha cTapus
TPEBOCTOW 1 BapyBaHe;

- NOArOTOBKA Ha  J1iexu
TOpPEHe C XMMUYECKN TOPOBE,

- Ba/lIMpaHe npeauM wn cnepg

"

centba, ceutba Ha qypaxHu
NMBaJHUN TPEBM;
- pasopaBaHe Ha CcTapwus

TPEBOCTOM, MOAroTOBKa Ha Nexu,
cemtba Ha ypaxHU MBafHM
TpeBu, BanmpaHe crnep centba m
TOpEeHe C XMMUYECKN TOPOBE;

- noyncTBaHe Ha pacTuTen-
HOCT 6€3 CTOWHOCT, Ha KbPTUYMHU
N TOPEHEe C XMMUYEeCKN TOPOBE;

- noyncTBaHe Ha pactuTen-
HOCT 6€e3 CTOWHOCT, Ha KbpPTUUYNHU
N BapyBaHe;

- pasopaBaHe Ha cTapus
TPEBOCTOI M NOATOTOBKA Ha NeXMU;

- TOpeHe c XUMUNYECKM
TopoBe, BanupaHe npeau/cnep
centba, ceutba Ha ypaxHu
NBaHN TPEBW.

EkcnepymeHTUTE Ca npoBe-
AeHu npes3 nepuopa 2008-2014r. B
pasM4yHM  30HU C  PasINYHK
MECTHM YC/I0BUS, PasnosioXeHN B
palioHa Ha BbpawoB u cbcegHuTe
OKOJTHOCTH.

B Tabnvua 1 e npeacraBeHa
HOBaTa TEXHOJ/1I0rMsA 3a nojcsiBaHe
Ha aerpagupan TpeBOoCTOMN.

93

New technology for reseeding
the degraded grasslands use
complex aggregates providing the
realization of two or more operation
by one pass machine, as following:

- destruction of the old sward
and liming;

- seedbed preparation and
fertilization with chemical fertilizers;

-rolling before and after
sowing, sowing of fodder grass
plants;

- destruction of the old grass
sward, seedbed preparing, sowing
of fodder grass plants, rolling after
sowing and fertilization  with
chemical fertilizers;

- clearing of non value
vegetation, of mole-hills and
fertilization with chemical fertilizers;

- clearing of non value
vegetation, of mole-hills and lime
spreading;

- destruction of the old grass
sward and seedbed preparing;

- fertilization with  chemical
fertilizers, rolling before/after
sowing, sowing of fodder grass
plants.

The experiments were
conducted in the period 2008-2014,
in different zones with different
stationary area conditions, located
in Brasov region and the
neighboring counties.

In Table 1 there is presented
the new technology for reseeding
the degraded grassland.



Tabnuua 1. HoBM TEXHONOrMYHN BapuaHTX 3a MexaHu3auus B nogobpsiBaHe Ha
TpeBOCTOUTE Ype3 MeTO/, Ha NoAcsBaHe
Table 1. New technological variants for mechanization of grassland improvement
by reseeding method (Mocanu and Hermenean, 2008; Mocanu and Hermenean,

2009)

MpenopbunTeneH arperat / The

recommended aggregate”

[OenHocT / Operation Koa Ckuua EnemeHTU Ha arperata
Code Draft presentation Aggregate component
0 1 2

a. [lerpagupan TpeBOCTON € AbN60
a. Degraded grassland with deep layer of fertile topsoil and thin grass sward

K n1ogopoaeH NoBbpXHOCTEH CNoi noyB

a N HUCKa NNbTHOCT Ha TpeBHaTa nsoLy

a.l. Variant 1/a.l. Variant 1

Pa3opaBaHe Ha
TPeBOCTOl 1 BapyBaHe
Destruction of the old sward
land liming

ctap

Ul

KoneceH TpakTop ¢ 74-88 kW (100-120 HP)
+ / Texka guckoBa 6paHa GDG 2,7 +
O6opyaBaHe 3a xuMuyecko TopeHe EF 2,5
\Wheel tractor of 74-88 kW (100-120 HP) +
Heavy disc harrow GDG 2,7 type +
Equipment for chemical fertilization EF 2,5

type

MoAroToBKa Ha SIeX1 1 TOpeHe
c X1Mm. TopoBe

Seedbed  preparation and
fertilization  with chemicall
fertilizers

u2

KoneceH TpakTop ¢ 74-88 kW (100-120 HP),
+ PoTopHa 6paHa 2.5 m + O6opyasaHe 33
XvMuyecko TopeHe EF 2.5

\Wheel tractor of 74- 88 kW (100-120 HP) +
Rotary harrow 2,5 m with + Equipment for|
chemical fertilization EF 2,5 type

BanupaHxe npegw/cnep centba,
cenT6a Ha hypaxHu NMBagHV
pacTeHus

Rolling before/after sowing,
sowing of fodder grass plants

u3

KoneceH Tpaktop ¢ 59-74 kW (80-100 HP)
+ CneupanHa MawwuHa 3a ceutba Ha
cbypaxHu nmBagHn pacteHns MSPFP 2,5
\Wheel tractor of 59-74 kW (80-100 HP) +
Special machine for sowing fodder grass
plants MSPFP 2,5 type

PaszopaBaHe Ha cTap
TpeBoCTOl,  noAroToBka  Hal
inexun, ceutba Ha ypaxHy
INMMBagHM pacTeHus, BasiMpaHe|
cnep ceutba U TOpeHe ¢
XMMUYECKn TopoBe
Destruction of the old grass|
sward, seedbed preparing,
sowing of fodder grass plants,
roling after sowing and
fertilization ~ with  chemical
fertilizers

U4

KoneceH TpakTop ¢ 74-88 kW (100-120 HP)
+ poTopHa chpesa nogobpeH MCT 2,5M +
O6opyaBaHe 3a XxnuMuyecko TopeHe EF 2.5
\Wheel tractor of 74-88 kW (100-120 HP) +
Rotary tiller-drill machine improved MCT|
2,5M type + Equipment for chemical
fertilization EF 2,5 type

b. [lerpagnpan TpeBOCTON ¢ AbNOOK NI0AOPOAEH NOBBPXHOCTEH C/I0M NOYBA U MbCTa NTLTHOCT Ha TPeBHATA MOoLY,
b. Degraded grassland with deep layer of fertile topsoil and deep grass sward

b.1. BapuanT 1/b.1. Variant 1

MouncTBaHe Ha pacTUTETHOCT]
6e3 CTOMHOCT, KBbPTUYMHU W
[TOpeHe ¢ xum. Top

Cleaning of non-value
egetation, of mole-hills and

us

KoneceH Tpaktop ¢ 59-74 kW (80-100 HP)
+ MalwvHa 3a nouucTBaHe Ha TPeBOCTOU
MCP 2,5 + O6opyaBaHe 3a XUM. TOPEHe
EF 2,5
\Wheel tractor of 59-74 kW (80-100 HP) +
Machine for clearing grassland MCP 2,5

TpeBoCTOl 1 BapyBaHe
Destruction of the old sward|
and liming

Ul

fert!l!zatlon with  chemical type + Equipment for chemical fertilization
fertilizer

EF 2,5 type

KoneceH TpakTop ¢ 74-88 kW (100-120 HP)

+ Texka pauckoBa 6paHa GDG 2,7 +
PasopasaHe Ha CTapusi

(O6opyaBaHe 3a xvuM. TopeHe EF 2,5
\Wheel tractor of 74-88 kW (100-120 HP) +
Heavy disc harrow GDG 2,7 type +
Equipment for chemical fertilization EF 2,5

type
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MoAroToBka Ha Nexu 1 TOpeHe
C xum. Topose

Seedbed  preparation and
fertilization  with chemicall
fertilizers

u2

KoneceH TpakTop ¢ 74-88 kW (100-120 HP)
+ PoTopHa 6paHa 2,5 m + O6opyaBaHe 33
XvM. TopeHe EF 2,5

\Wheel tractor of 74- 88 kW (100-120 HP) +
Rotary harrow 2,5 m with + Equipment for|
chemical fertilization EF 2,5 type

BanupaHxe npegw/cnep centba,
cenTbaHa (hypaxHW NmBagHW
pacTeHus

Rolling before/after sowing,
sowing of fodder grass plants

u3

KoneceH Tpaktop ¢ 59-74 kW (80-100 HP)
+ CneupanHa MawwuHa 3a ceutba Ha
cbypaxHu nmBagHn pacteHns MSPFP 2,5
\Wheel tractor of 59-74 kW (80-100 HP) +
Special machine for sowing fodder grass
plants MSPFP 2,5 type

MouncTBaHE Ha PacTUTENHOCT|
6e3 CTOMHOCT, KBbPTUUMHU W
lynpaBneHne Ha Nogo6peHusiTa
Cleaning of no value|
egetation, of molehill and

U6

KoneceH Tpaktop ¢ 60 -74 kKW + MatunHa)
3a nmouucTBaHe Ha Tpesoctou MCP 2,5 +
O6opyasaHe 3axum. TopeHe EF 2,5

\Wheel tractor of 60 -74 kW + Machine for
clearing grasslands MCP 2,5 + Equipment

TPEBOCTON, MOArOTOBKA  HE
Inexu, cemtb6a Ha hypaxHU
IMMBafHW pacTeHus, BapaHe|
cnep, centb6a U TOPEHe C XUM.
'Topose / Destruction of the old
grass sward, seedbed|
preparing, sowing of fodde
grass plants, rolling afte
sowing and fertilization with
chemical fertilizers

administration of the for chemical fertilization EF 2,5 type
lamendments
PasopaBaHe Ha cTap|

U4

KoneceH TpakTop ¢ 74-88 kW (100-120 HP)
+ Rotary tiller-drill machine nogo6peHa
MCT 2,5M + O6opyaBaHe 3a XMM. TOPEHe
EF 2,5

\Wheel tractor of 74-88 kW (100-120 HP) +
Rotary tiller-drill machine improved MCT]|
2,5M type + Equipment for chemical
fertilization EF 2,5 type

c. erpagupan TpeBocToi ¢

TBbHBK N1040POAEH NOBBPXHOCTEH €10/ NOYBa ¥ MbCTa NIBLTHOCT Ha TpeBHaTa NsoLy / C.
Degraded grassland with thin layer of fertile topsoil and

deep grass sward

MouncTBaHE Ha PacTUTENHOCT|
6e3 CTOMHOCT, KBbPTUUMHU W
lynpaBneHne Ha Nogo6peHusTa
Cleaning of no value|
egetation, of molehill and

U6

KoneceH Tpaktop ¢ 60 -74 KW + MatunHa)
3a nouucTBaHe Ha Tpesoctou MCP 2,5 +
(O6opyaBaHe 3a xvuM. TopeHe EF 2,5

\Wheel tractor of 60 -74 kW + Machine for
clearing grasslands MCP 2,5 + Equipment

TPEBOCTOI, MOArOTOBKA  HE
Inexu, cemtb6a Ha ypaxHU
IMMBafgHW pacTeHus, BapaHe|
cnep, centb6a U TOPEHE C XUM.
'Topose / Destruction of the old
grass sward, seedbed|
preparing, sowing of fodde
grass plants, rolling aften
sowing and fertilization with
chemical fertilizers

ladministration of the h L
amendments for chemical fertilization EF 2,5 type
Pa3opaBaHe Ha crap

u4

KoneceH TpakTop ¢ 74-88 kW (100-120 HP)|
+ Rotary tiller-drill machine nogo6peHa
MCT 2,5M + O6opyaBaHe 3a XMM. TOPEHe
EF 2,5

\Wheel tractor of 74-88 kW (100-120 HP) +
Rotary tiller-drill machine improved MCT]|
2,5M type + Equipment for chemical
fertilization EF 2,5 type

d. ferpagupan TpeEBOCTON C

TbHDBK N1040POAEH NOBBPXHOCTEH C/10/i NOYBA M ThHKA NTLTHOCT Ha TpeBHaTa nnowy, / d.
Degraded grassland with thin layer of fertile topsoil and thin grass sward

Pa3opaBaHe Ha cTap|
TPEBOCTON, MNOArOTOBKA  HA
inexu, centba Ha dypaxHY
NMMBafHN pacTeHus, BanvpaHe]
cnen centba 1 TOpPeHe C XWM,
Topose

Destruction of the old grass|
sward, seedbed preparing,
sowing of fodder grass plants,
roling after sowing and
fertilization ~ with  chemical

fertilizers

U4

KoneceH TpakTop ¢ 74-88 kW (100-120 HP)
+ poTopHa dpesa nogobpeHa MCT 2,5M +
(O6opyaBaHe 3a xvuM. TopeHe EF 2,5

\Wheel tractor of 74-88 kW (100-120 HP) +
Rotary tiller-drill machine improved MCT|
2,5M type + Equipment for chemical
fertilization EF 2,5 type
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e. TpeBocCTOl 3acerHar oT eposusita / e. Grassland affected by erosion

PasopaBaHe Ha cTap
TPEBOCTON, MOArOTOBKA  HE
Inexu

Destruction of old grass sward
and seedbed preparation

u7

KoneceH TpakTop ¢ 74-88 kW (100-120 HP)
+ Texka anckoBa 6paHa GDG 2,7

\Wheel tractor of 74-88 kW

(100-120 HP) + Heavy disc harrow GDG
2,7 type

'TopeHe € xuM. Top, BasMpaHe|
npean centba, ceutba Ha
chypaXHV pacTeHus v nuBagHw
BasiMpaHe cneg, centba

Fertilization ~ with  chemical|
fertilizer, roller before sowing,
sowing of fodder plants and

meadows roller after sowing

us

KoneceH Tpaktop ¢ 59-74 kW (80-100 HP)
+CneunanHa MalmMHa 3a centba Hal
dbypaxHu nueagHu pacteHusa MSPFP 2,5 +
(O6opyaBaHe 3a xuM. TopeHe EF 2,5

\Wheel tractor of 59-74 kW (80-100 HP) +
Special machine for sowing fodder grass
plants MSPFP 2,5 type + Equipment fo

chemical fertilization EF 2,5 type

f. TpeBocTOW, doypadkHW, NuBaAHN UM 6060BM CEMEHHM NOCEBU Cb3AaAEeHN BbpPXY 06paboTBaema 3ems
f. Grassland, fodder or grass and forage legume seed crops established in arable land

f1. BapuaHt 1/f1. Variant 1

PaszopaBaHe Ha cTap
TpeBoCTOl 1 BapyBaHe
Destruction of the old sward|
land liming

Ul

KoneceH TpakTop ¢ 74-88 kW (100-120 HP)
+ Texka pguckoBa 6paHa GDG 2,7 +
(O6opyaBaHe 3a xvuM. TopeHe EF 2.5

\Wheel tractor of 74-88 kW (100-120 HP) +
Heavy disc harrow GDG 2,7 type +
Equipment for chemical fertilization EF 2,5
type

BanvpaHe npegw/cnep centba,
centba Ha hypaxHu nMBagHW
TpeBU

Rolling before/after sowing,
sowing of fodder grass plants

u3

KoneceH Tpaktop ¢ 59-74 kW (80-100 HP)
+ CreupanHa MawuvHa 3a ceutba Ha
cbypaxHu nmBagHn pacteHns MSPFP 2,5
\Wheel tractor of 59-74 kW (80-100 HP) +
Special machine for sowing fodder grass|
plants MSPFP 2,5 type

PasopasaHe Ha cTap|
TPEBOCTON,  MOAroToBKa  HA
Inexn, ceutba Ha ypaxH
IMMBafiHN pacTeHns, BasiMpaHe
cnep centba 1 TOpEHe C XMM.
Topose

Destruction of the old grass|
sward, seedbed preparing,
sowing of fodder grass plants,
roling after sowing and
fertilization ~ with ~ chemical

fertilizers

u4

KoneceH TpakTop ¢ 74-88 kW (100-120 HP),
+ poTopHa hpesa nogobpeHa MCT 2,5M +
O6opyaBaHe 3a xuMm. Top EF 2,5

\Wheel tractor of 74-88 kW (100-120 HP) +
Rotary tiller-drill machine improved MCT]
2,5M type + Equipment for chemical
fertilization EF 2,5 type

Korato ca
OEAHOCTN  BbPXY

N3BbPLLEHN
TpeBocTOUTE

When the operations are
carried out on the grasslands

3acerHatm OT epo3us, Kakto WU
TakvMBa Pa3mnosIOXEHN MO CK/IOHO-
BE, Ce M3NCKBAT CNeHNTE MEPKU:

-MPU CK/MIOH C HaK/MOH no-
ronsm ot 7° (12%) Heo6xoaummTe
AeliHoCTM ce  K3BbpWBAT Mo
KOHTYPHU NIUHUM criopef, CTPUKTHO
cneapBaHa TeXHO/OMMS: Mo AbArn
CK/IOHOBE, KbAETO  MNouyBeHaTa
epo3us no3BosisfBa, AeliHocTUTe
3a Cb3faBaHe Ha TPEBHUS TepeH

affected by erosion and also
located on slope conditions are
required following measures:

-on slope greater than 7°
(12%) required works are operated
on the level curves according to
strictly following technology: on
long versants, where soil erosion
is favoured, the works required to
grass establishment must be
operate in parallel bands with level
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TpabBa pJa ce wu3BbpwBar B
YCMOPEAHN UBWUUN Ha KOHTYpPHUTE
NHUN;

-HeobpaboTeHnTe NBNLUM
TpsibBa ga ce  0o6paboTaT
cnefpaliata  roguMHa,  Korato

NbpBUA  Set/KoMNNEKT OT MBULM
Beye e Cb3[aleH;

-MBULMTE Ce pas/imyaBa Mo
lWMpoYnHa B 3aBUCUMOCT  OT
pasmepa Ha CK/oHa Mo C/iefHus
HauMH: BbPXY CK/MOH oT 7-9° (12-
16%) mexagy 30 u 40 ; BBbpXY
CKMOH OT 9-140 (16-25%) mexny
20 n 30 m; Bbpxy CK/0H OT 14-180
(25-32%) wmexagy 12 mn 20 m,
CbOTBETHO BbPXY CK/0OH OT 18-220
(32-40%) mexay 7 1 12 m;

-ekcnioataumaTa Ha
mMawmHute ” obopyaBaHeTo e
N3BbPLUEHA oT crneunaneH
TPaKkTop 3a HakK/IOHEHN TepeHu
(TpakTop C [BOViHA Tara,
obopyaBaH C ABOWHW Kosena unu
bCEHUYHN BEPUTN).

PE3YJITATU N OBCBb)XOAHE
3a rapaHTMpaH ycrnex e BaxHO
BCAKA TEXHOMOrM4yHa nocneposa-
TE/IHOCT  Ja  CbOTBETCTBA  Ha
arpoHOMHUTE M3UCKBaHMA M da nma
MONIOXWUTESTHO Bb3AENCTBUE  BbPXY
oKoJfHaTa cpefa.

BbB durypa 1 ca npeacraBeHu
UAN0TO noTpebsieHne Ha ropuBo,
HeobxoanmaTa paboTHa cunia n 6pos
paboTHM XO40BE Ha MallmHaTa, Kakto
3a obuyaliHuTe BapuaHTW, Taka n 3a
HOBMW TEXHOMOTUYHWN PELLEHNS.

[JaHHnTe ca npepocTaBeHn 3a
BCSKa 30HAa, B KOATO Ca pas3nosioXeHu
Jerpagupanurte TpesocTtou (a, b, ¢, d,
enf).

curves;

-uncultivated bands are to be
worked into next year when the

first set of bands is already
established;
-bands vary in  width

depending on the slope size as
follows: on slope of 7-9° (12-16%)
between 30 and 40 m; on slope of
9-14° (16-25%) between 20 and
30 m; on slope of 14-18° (25-32%)
between 12 and 20 m, respectively
on slope of 18-22° (32-40%)
between 7 and 12 m;

-operation of machinery and
equipments is done by special
tractor for slopes conditions
(tractor with double traction,
equipped with double wheels or
caterpillar tracks).

RESULTS AND DISCUSSION
For a guaranteed success, it is
important that each technological
sequence corresponds to the
agronomic requirements and has a

beneficial effect on the environment.

In Figure 1 are presented the
total fuel consumption, necessary
labour force and the number of
machine passes, both for usual
variants and new technological
solutions.

The data are given for each
situation in which the degraded
grasslands are located (a, b, c, d, e
and f).
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ar ¢ var1 Var ? Usual

5 " .
Usual Naw = Fugl consumption, | ha

W Fuel consumgticn, | ha™ 53
1 Mecessany labour force, man hour ha ! B Necessary labour force, man hour ha
E Numbher of passes

= Mumber of passns

a. b.

42

4.61 2

Usual New Usual MNew

1
Fuel consumption, | ha . .
e pon, m [uel consumption, Iha'

E]
-1
CiiNacetaary sbout force, nEnfiodr 1ia L Mecessary labour force, man hour ha

E Number of passes B Number of passes

c. d.

20,4

Usual Mew Usu Now

: A !
1 m Fusl consumplon, | ha
m Fucd consumphon Tha

-1
1 O Mecessary labour force, man hour ha
r Mecessary lebour lerce, man hoor by

t1 Mumber of passes H Number of paszes

e. f.

dur.1l. CpaBHeHMe Ha noTpebneHue Ha ropmsBo, Heobxoauma paboTHa cuna u
6poi paboTHN XO40BE MexAy HoBaTa U 0buyaiiHa TEXHOIOrUsS B 3aBUCUMOCT OT
MECTHUTE yC/I0BUS.

Fig.1. Comparative of fuel consumption, necessary labour force and number of
passes between new and usual technology, depending on local stationary area
conditions.
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[laHHNTEe npeacTaBeHN BbLB
durypa 1, 3aegHo C paboTHUTE
yC/noBUSI 1 eTana Ha gerpagauus

Ha TpeBoCToS, nokaseat
CNefHOTO:

- o0uW0TO noTpebsieHne Ha
ropmBo 3a obuyainHnTe

Bb3MOXHOCTW Bapupa mexay 27 u
86.75 I/ha;

- o6uWoTO noTpebnieHne Ha
rOpMBO 3a HOBU peleHus B
MexaHu3auuaTa Bapupa  Mexay
17,41 65,4 | ha™;

- NKOHOMUSITA Ha noTpebne-
HAETO Ha ropuBO Bapupa mexagy
9,6 n 21,35 | ha'! B nonsa Ha
HOBMWTE TEXHOJ/IOTNM;

- n3pasxofBaHeTo Ha paboT-
Ha cuna 3a obuyaHu BapuaHTu
Ha MexaHu3auus Bapupa Mexay
3,89 1 12,1 yoBekoyaca ha™:;

- notpebneHneTo Ha paboT-
Ha cuna 3a HOBM TEXHOMOMN Ha
MexaHusauun Bapupa mexay 1,67
and 5,69 uyosekoyaca ha™;

- MKOHOMUATA Ha paboTHa
cnna e wMexagy 2,22 u 6,21
yoBekouaca ha' B nonsa Ha
HOBMWTE TEXHOJ/IOTNM;

- 6poAT paboTHM Xo[oBe 3a
obuyaiHUTe pelleHuss  Bapupa
mexay 5 u 10;

- 6poAT paboTHM XxoAoBe 3a
HOBU peLleHus B MexaHusauumata
Bapupa mexay 1 v 4.

N3BOaMU

B cpaBHeHMe c o6uvaiiHuTe
BapuaHTX, HOBUTE TEXHOs/IoMUM B
MexaHusauusita 3a nogo6psiBaHe

The data presented in Figure
1, in according with working
conditions and degradation stage
of grassland, demonstrates the
following:
- total fuel consumption for
usual alternatives varies between
27 and 86,75 I/ha;
- total fuel consumption for
new mechanization  solutions
range between 17,4 and 65,4
| ha™;

- the fuel consumption
economy range between 9,6 and
21,35 | ha' in favor of the new
technologies;

- consumption of labour force
for usual variants of mechanization
varies between 3,89 and 12,1,
man hour ha™;

- consumption of labour force
for new mechanization
technologies range between 1,67
and 5,69, man hour ha™;

- the labour force economy is
between 2,22 and 6,21 man hour
per ha, in favor of the new
technologies;

- the number of aggregate
passes for usual solutions varies
between 5 and 10;

- the number of aggregate
passes for new mechanization
solutions range between 1 and 4.

CONCLUSIONS

In comparison to usual
variants, the new mechanization
technologies for improving the
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Ha gerpagupann TpeBOCTOM 4pe3
MeTo/ 3a NoAcsiBaHe, 3a pas/iMyHm
yC/0BUA B AajeHa 30Ha, U3nckesaT
HamasneHo notpebneHve Ha
ropmeo oT 10-46 % wn paboTHM
cvunn oT 49-67 % c no-mMasibk 6poii
paboTHM xon0Be OT 3-8 eAnMHULM.
Hamansasaliku notpe6sieHune-
TO Ha TropvBO, Heobxogumara
paboTHa cuna n 6pos paboTHU
X040Be, HOBWUTE  TEXHOJIOTUYHN
pelleHnss 3a MexaHusauus Ha
paboTata c uen nogobpsiBaHe Ha
aerpagupann  TpeBoCcToOM  4pes
MeTof, Ha noAcsBaHe MmaTt MOHU-
XEHO BJ/IMAHWE BbBPXY OKOSHaTa
cpefa, 3aMbpcsiBaHETO Ha OKOJl-
HaTa cpefa (Bb3ayXx, Boga, noysa)
e Mo-MaJiko, MNpPOn3BOACTBEHUTE
pasxoau ca no-HUCKWN 1 pasxoante
HamasiaBat NpPonopUNOHasIHO.

degraded grasslands by reseeding
method, for different stationary
area conditions, require a reduced
fuel comsumption of 10-46 % and
labour forces of 49-67 % with a

smaller number of aggregate
passes of 3-8 units.

By lowering fuel
consumption, necessary labour

force and the number of machine
passes, new technological
solutions of mechanization of work
for improving degraded grasslands
by reseeding method have a
reduced environmental impact,
environment pollution (air, water,
soil) is less, inputs are lower and
costs decrease proportionally.
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THE ROMANIAN VARIETIES OF PERENNIAL GRASSES -
PRODUCTIVITY AND QUALITY IN TERMS OF CLIMATIC CHANGES

Monica Tod*, Vasile Blaj, Teodor Marusca, Vasile Mocanu

Grassland and Development Research Institute, Cucului Street, no 5, 500128 Brasov Romania

PE3IOME
MHororoauwHnTe Tpesu ca
AOMUHMpALLM  BMAOBE B MOCTOSIHHUTE

TPEBOCTOU, KATO TAXHOTO yyacTue CpesHo
e 60-70%. Te nMmaT No-mMasiko U3NCKBaHuA
KbM YC/NOBUSITA Ha OKo/MHaTa cpepja,
KOeTo  06sicHABa  TAXHOTO  LUMPOKO
pasnpocTpaHeHne, NpUCbCTBaliku B Hai-
pas/IMyHW KIUMaTUYHW YC/I0BUA nopaau
BMCOKaTa MM €KOJIorMyHa NAacTUYHOCT.
Mpu cb3gaBaHETO M NOAOGpPSABAHETO Ha
TPEBOCTOM ca W3MoJf3BaHN CMecu OT
MHOTFOTOAULLHU XUTHU U 6060BM TPEBU OT
cnefHuTe TpeBHU Bugose: D. glomerata,
F. pratensis, F. rubra, F. arundinacea, Ph

pratense, L. perenne, P. pratensis.
M3cnepnBaHeTo e N3BBbPLUEHO B
WM3cneposatesicku WHCTUTYT no
ypaxuTe, bpawoB, B CpaBHUTENHO

npoyysaHe Mexay PYMbHCKA W  Opyru
coptoBe ot HoromstouyHa Espona. Ha
TepeHa CbC CpaBHUTENHUTE KYITYpu
npucbeTBat 5 Buga Ttpesn (D. glomerata,
F. pratensis, F. rubra, F. arundinacea, Ph.
pratense). PyMBbHCKMTE copToBe
nocpewar OT/INYHO cnegHute
M3MCKBAHMSA: BMCOKA NPOW3BOAMTENHOCT,
[06p0 KayecTBO Ha oypaxa, Noaxoasm
3a pasnnyHmn BNAOBE ynoTtpeba,

SUMMARY

Perennial grasses are dominants
species in permanent grasslands, their
participation averaging 60-70%. They
have less demands for environmental
conditions which explains their very wide
area, being present in most varied climatic
conditions due to high ecological
plasticity.

For the establishment and improvement
the grasslands, for formating mixtures of
perennial grasses and legumes are used
mainly  following grass species: D.
glomerata, F. pratensis, F. rubra, F.
arundinacea, Ph pratense, L. perenne, P.
pratensis. The research has been carried
out at the Grassland Research Institute
Brasov, in a comparative study between
Romanian varieties and other varieties of
Southeast Europe. The field of
comparative crops have 5 species of
grasses (D. glomerata, F. pratensis, F.
rubra, F. arundinacea, Ph. pratense).

The Romanian  varieties  respond
effectively to the current requirements:
high production, good quality of forage,
suitability to various modes of use,
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KOHKYPEHTOCMNOCOBHOCT, MOHVXEHM
M3NCKBaHMSA CMPSMO KaumaT U MouBa,
[obpa ycToMuMBOCT CnpsiMO 60/1ecT U
BpeauTenn. LleHHWTe reHoTMMNoBe ca
M3MNos3BaHN 3a Cb3jaBaHe Ha HOBU
COpPTOBE C  XapakTepucTuka, KOSITO
ocurypsisa  MynTUGYHKLUMOHA/IHOCTTA Ha
COpPTOBETE W  HEOrpPaHW4YeHOCTTa Ha
TpeBocTOMTE, B  NPWIOXKEHMETO Ha
YCTONYMBO 1 EKOMOTMYHO 3eMeeNUe.

KnwouoBn Aymu: MHOTrOroguLLHu
TPEBU, TPEBOCTOM, MPOU3BOAUTENHOCT,
KauyecTBO, COpTOBE

YBO/,

3cnepBaHeTo € M3BBLPLUEHO
B NPOAb/HKEHNE Ha Ab/Tbl NEePUoA,
BbpXy CpaBHUTENHa Ky/nTypa 3a
opveHTauMs W1  cpaBHeHWE C
MECTHU U 4YyXAeCTpaHHU copToBe
MHOIOroguLWHW TPEBU, 0406PEHN U

NepcrnekTUBHW, noayepTaBaiiku
PYMBHCKNTE copToBe no
OTHOLLUEHWe Ha npoAyKTMBHaTa
Bb3MOXHOCT, NPOAB/DKUTESTHOCT,

afanTMBHOCT W YCTOMYMBOCT Ha
cTpecoBu haktopu. Te3n copToBe
ca pesyntrar OT W3Non3BaHe Ha
N3TOYHULUM Ha MecCTHa 3apouilHa
nnasma, gobpe aganTupaHu KbM
cneymguyHns Knumart Ha
PymbHusa (Schitea n Varga, 2007).

Haii-BaxxHuTte uenu B
nogobpsiBaHETO Ha TpeBuTe ca:
BMCOKO W MNOCTOSIHHO ddypakHO
NpoM3BOACTBO, paBHOMEPHO
HaTpynBaHe Ha Ouomaca npe3
Lenus BereTaT/BeH CE30H,
KauecTBOTO Ha doypaxa ce onpe-
Aensi oT: obpy BKyCOBM KayecTBa
N CMUIAEMOCT, BUCOKO CbAbpXka-
HMe Ha Bbrnexmgpatu u pasTBo-
pyUM NPOTEWNH, HaMa/lleHO CbAbp-
)XaHMEe Ha CbCTaBHWU €/IeMEeHTUN Ha

competitiveness, reduced requirements to
climate and soil, good resistance to
disease and pests.

The valuable genotypes are used to
create new varieties performance that
ensures the multifunctionality of varieties
and implicitly of grasslands, in the practice
of sustainable and ecological agriculture.

Key words: perennial grasses,
grasslands, productivity ,quality, varieties

INTRODUCTION

The research carried out over
a long period of time, of
comparative culture for orientation

and competition with local and
foreign varieties of perennial
grasses, approved and
perspective, highlighting the

Romanian varieties on production
capacity, perenniality, adaptability
and resistance to stress factors.

These varieties are the result of
using local germplasm sources,
well adapted to the specific climatic
of Romania. (Schitea and Varga
2007).

The most important
objectives to improvement grasses
are: high and stable production of
forage, the biomass accumulation
evenly throughout the growing
season, forage quality IS
determined by: high palatability
and digestibility, high content in
carbohydrates and soluble protein,
content reduced in constituents of
the cell walls; cellulose,
hemicellulose, lignin, etc.
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KNeTbYHUTE  CTEHW;  LeNynosa,
XeMULLeNyno3a, NINTHKH, T.H.

MATEPVANT N METOON

[MpegctaBeHnTe  pesyntatu
ca OT ABe pas/IN4yHU TFOAUHK MO
OTHOLLUeHNe Ha knumarta, 2011 e
rogMHa Ha HefoCTaTbyHO Bas1eXu
N BUCOKM Temnepatypu, a 2014,
AbXA0BHA rogvHa c temnepartypu
Nno-BUCOKU OT CpPefHUTE TOAWLLIHU
(Tabnuuya 1).

MATERIAL AND METHODS

The results presented are of
2 different years in terms of
climate, in 2011, a year with a
deficit of rainfall and high
temperatures and 2014, a rainy
year and with temperatures higher
than the annual average (Table 1).

Tabnuua 1. KnumatnyHu xapaktepnctmku npes 2011 n 2014, Nd-bpawos
Table 1. Climatic characteristics in 2011 and 2014 years, ICDP-Brasov Stationery

rognwHo
FognHa / Year
I-XII

Annually +Against mean

BeretatnseH
nepuos
Vegetation period
IV-IX

+Against mean

CpepgHa rogmnwHa temnepatypa / Annual mean temperature (°C)

2011 7,6 -0,2 +15,6 +1,4
2014 11,1 +3,3 +18,3 +4,1
CpepHo 3a 59 roguHu
Mean of 59 years /8 0 14,2 0
CpepfHa rogmiwHa cyma Ha Banexu / Annual mean rainfall (mm)
2011 479,9 -273,3 351,2 -177,9
2014 820,6 +67,4 607,0 +77,9
CpegHo 3a 59 roguHu 753 2 0 599 1 0
Mean of 59 years

CpepHaTta MHOroroguilHa The multiannual average

Temnepatypa e 7.8 °c, npes 2011
e 7.6 °C, a npe3s 2014 e 11.1°C.
CpegHata cyma Ha Banexurte e
753.2 mm / rognHa, npes3 2011 e
479.9 mm / roguHa, a npe3 2014 e
820.6 mm / roguHa.

Mpe3 BeretaTtMBHUA NePUOL,
ca OTYeTeHU MNo-BUCOKM Temnepa-
Typn npe3 pABeTe roAvHW, a no
OTHOLLEHNE Ha AbXA0BeTe npes
2011 e oOT4YyeTeH HepocTur Ha
BaJIeXn No BpemMe Ha Beretatus-
HUA nepuop ¢ 177.9 mm, npes

temperature is 7.8 °C, and in 2011
was 7.6 °C and in 2014 11.1°C.
Regarding the average rainfall
amount is 753.2mm / year, in 2011
was 479.9 mm / year and in 2014
was 820.6 mm / year.

During the vegetation period
were recorded higher
temperatures in both years, about
the rainfall, in 2011 the rainfall
deficit during the vegetation period
recorded was 177.9 mm and in
2014 was recorded a rainfall of
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2014 ca oTyeTeHu Basiexu c 77.9
mm noseye.

B nonesute napuenm (5.5 x
1.2 m) npuckctBar 5 Buga
MHOTOroAvWIHA  NMBAfHU TPEBU
Dactylis glomerata (,/IHTEeH31B",

.Pereut’,  Marga“, ,[daHoBa",
~HaHa-bapngaHa“, .BeneHa"),
Festuca pratensis (,TpaHcun-
BaH2", »lamna’, .l locTaBap”,
.P0obycT", Jras, Jlpagen’),
Festuca arundinacea (,bpuo*,
Apenat, 1-3, 5-6, ,bapnaHe’,
.baponekc"), Festuca rubra
(,MacTtopan”, ~Kbnprnoapa“,
Kpuctuna“, ,Mensax”), Phleum
pratense (,Tupom*, ,daBoput,
,cooon“, JinHkopa®, ,Cara“).

3cnepBaHnATa ca U3BbLPLIEHUN B
NN ®-bpallioB BbpXy YEpPHO3EMHMU
NnoyBn, TOPEHU BCAKa roguHa c
N150P50K50. I'Ipe3 2011 ca
OCbLLECTBEHM 2 MOKOCABaHUA, a
npe3 2014 Tte ca 3. I3mepeHo e
CBEXOTO Tersi0 U CbAbpXaHUeTo
Ha TpeBuTe B Npobu oT no 200 g
OT BCeKM napuen. M3mepeHu ca
[o6vBMTE Ha CyxO BelecTBO OT
BCAka npoba cnej  karto ca
N3CYyLLEHMN B CyLLUMNHA npu 60 °C.
MpounssoacTteeHata  edoek-
TMBHOCT Ha BCEKW BWA4 U COpPT €
nocoyeHa npu npepadoTkaTa u
NHTepnpeTaumMsa Ha ekcnepumeH-
Ta/lHATE [aHHM 4pe3 Bapuaymo-
HEH aHa/In3 — MOHO(DAKTOPEH —
MeTop, Ha paHAoMU3NpaHn
6510koBe. KayecTBeHuTe aHa/In3un
ca W3BLPLIEHM ype3 MeToda
CnekTtpockonus B 6/1M3ka YepseHa
obnact 3a onpegensHe Ha
cnefHUTE XpaHuTesiHW napamerT-

77.9 mm plus.

In the field plots (5.5 x 1.2 m)
were 5 perennial grasses species
Dactylis  glomerata  (Intensiv,
Regent, Magda, Danova, Dana-
Baridana, Velena), Festuca
pratensis (Transilvan2, Tampa,
Postavar, Rodust, Paja, Pradel),
Festuca arundinacea (Brio, Adela,

1-3, 5-6, Bariane, Barolex),
Festuca rubra (Pastoral,
Caprioara, Cristina, Peisaj),

Phleum pratense (Tirom, Favorit,
Sobol, Lincora, Saga).

The researches were carried out
at ICDP-Brasov on cernozimoid
soil type and annual was fertilized
with N150P50Ks0. In 2011 there
were harvested 2 cuts and in
2014, 3 cuts. The fresh weights
were measured and grass contain
analysed on 200 g sample from
each plot. Dry matter yields of
each sample were calculated after
drying in a forced draught oven at
60 °C.

The productive efficiency of
each species and variety is shown
on processing and interpretation of
experimental data by analysis of
variance -  monofactorial -
randomized blocks method.

The quality analyzes were done by
NIRS method for determining the
following nutritional parameters:
crude protein (CB), fiber (F), cell
wall constituents (ADF, ADL, NDF)
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pu: cypoB npoteuH (CI), dombpu

(P), enemeHTM Ha KeTbyHaTa
cteHa  (KAB, KON,  HAB),
cMUIaemMocT Ha OpraHnyHm

Bewectea (COB) n cmunaemoct
Ha cyxo BewecTBo (CCB).

PE3YNTATUN NN OBCb>XXAAHE

Mpon3BOACTBOTO Ha  CyxO
Bewecrtso e NoB/NAHO  OT
KO/INYeCTBOTO Ba/1IEXN npes
BeretaTMBHUA Ce30H, KOeTo e
CBbp3aHo C TeMneparypata
(Tabnuuya 2).

digestibility of organic matter
(DOM) and dry matter digestibility
(DMD).

RESULTS AND DISCUSSION
The dry matter production
was influenced by the amount of
rainfall during the growing season
related with temperature (Table 2).

Tabnumua 2. NpoAyKTMBHOCT Ha CyX0 BELLEeCTBO Npe3 ABeTe rognHu
Table 2. The dry matter production from the two years

Bp./No.  Bupose/Species Coprt / Variety 2011 2014
CB/DM CB/DM
t/ha t/ha
Intensiv 10.37 20.1
Regent 8.45 18.3
1 Dactylis Magda 9.10 17.3
glomerata Danova 9.52 16.3
Dana Baridana 10.77 -
Velena 10.50 -
Transilvan 2 0.55 17.0
Tampa 5.87 16.7
2 Festuca Postavar 5.70 15.0
pratensis Robust 7.67 135
Psaga 4.37 10.7
Pradel 7.25 11.2
Brio 9.57 20.4
Adela 8.87 18.4
3 Festuca 1,-3 10.60 15.2
arundinacea 5,-6 9.90 13.3
Bariane 9.24 -
Barolex 8.85 -
Pastoral 9.67 10.1
4 Festuca rubra Caprioara 9.95 12.2
Cristina 10.97 13.0
Peisaj 10.70 13.4
Tirom 12.6 15.2
Favorit 9.37 13.4
5 Phleum pratense Sabal 9.05 12.5
Licara 9.15 13.6
Saga 7.9 14.2
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Mpn Festuca pratensis ce
HabnogaBa 3HauMTesIHa pasnnka
B NPOAYKTUBHOCTTA Mexay
n3cnefBaHuUTe copToBe, C Koedun-
UMeHT Ha Bapuaumsa ot 10.86%.

Hai-Bucokata  nNpoAayKTuB-
HOCT Ha Cyx0 BeLlecTBO npe3
2011 e nocTurHata npu
pPyMBHCKMA copT "PobycT", ¢ obLia
NPOAYKTMBHOCT OT 7.67 t / ha CB,
cnefBaH OT COPT C YyXAeCTpaHeH
npousxon "lMpagen” ¢ NPoAyKTUB-
HocT oT 7.25 t / ha CB, koATO € C

9% no-Hucka. [lpe3 2014 e
CbOpaHO ronsiIMO  KOJIMYECTBO
3eneHa maca oT copTt

"TpaHcuneaH 2", ¢ 17.0t/ha CB u
copt "Tamna” ¢ 16.7 t/ ha CB.

Mpn Festuca arundinacea,
2011, vmMa 3Ha4yuTesIHN pasfivKn
MeXay COpTOBEeTE MO OTHOLUEeHue
Ha npoayktmsHoctta Ha CB.
KoepuumeHTbT Ha Bapuauyua e
5.59%. Haii-Bucokata npoayKTumB-
HOCT e oT4yeTeHa npu "lpoBeHaHc
1-3", 10.6 t / ha CB. lNo-Bu1COKH/
poémen ot 9 t / ha CB ca
oTtyeTeHn npu copT “"bapunaHe”,
"Bpno" n "TpoBeHaHC 5-6" (9.2 t /
ha CB, 95t/ ha CB, 99 t/ ha
CB). Npe3 2014 copTose "bpuno" n
"Agena" gocturat goévsu ot 20.4
t/ ha n cbotBeTHO 18.4 t/ ha CB.

OT cratucTnyecka rnegHa
Toyka, npu Festuca rubra wuma
3HaYUTENIHU  pas/inkn  Mexay
coprtoBeTe npes 2011, a
Koe(MUMEHTBT Ha Bapuauusa e
3.8%. Hali-Bucokata npoayKTuB-
HocT Ha CB e nocturHata npu
copT "KpuctmHa" ¢ 10.98 t / ha CB
MW Hail-HMCKaTa NPOAYKTUBHOCT €

At Festuca pratensis, it
observes that there was significant
difference of production between
studied varieties, with a coefficient
of variation of 10.86%.

The highest production of dry
matter in 2011 was done at
Romanian variety Robust, with a
total production of 7.67 t / ha DM,
followed by the variety of foreign
origin Pradel with a production of
7.25 t/ ha DM, 9% lower. In 2014
was made a large accumulation of
green mass, at Transilvan 2 with
17.0 t / ha DM and and Tampa
variety with 16,.7 t / ha DM.

At Festuca arundinacea, in
2011, there are significant
differences in terms of DM
production between the varieties.
The coefficient of variation was
5.59%. The highest production
was recorded at Provenance 1-3,
10.6 t / ha DM. Higher yields of 9 t
/ ha DM were recorded by Bariane
variety, and Brio and Provenance
5-6 (9.2t/haDM 9.5t/ ha DM 9.9
t / ha DM). In 2014 Brio and Adela
varieties obtained yields of 20.4 t /
ha respectively 18.4 t / ha DM.

From the statistical point of
view, at Festuca rubra, there are
significant differences, between
the varieties in 2011, and the
coefficient of variation is 3.87%.
The highest DM production was
achieved at Cristina variety of
1098 t / ha DM and lowest
production was achieved at
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nocturHata npu copt "lMacTopan”
c 9,67 t / ha CB. Copt "Melsax"
nMa npoayktmeBHocT ot 10.7 t / ha
CB un copt "Kanpuopa" poctura
npoayktueHocT oT 9.9 t / ha CB.
Mpe3s 2014, Hama  3HaYMMU
pas/fivku Mexay npoayKTMBHOCTTA
Ha copToBeTe, Karto e nocTurHara
CXo4Ha MPOAYKTUBHOCT, KOATO
Bapupa ot 12.0t/haCBwn 13.41t/
ha CB, 3-4 t / ha noseue
OTKOJIKOTO npe3 2011.

Mpn Bug Dactylis glomerata,
Hali-BMCOKUTE [06MBM Ha Cyxo
BewlecTBo npe3 2011 ca nosiy4yeHu
npwu yy)XaecTpaHHu  copToBse
"NaHa bapupaHa" n "BeneHa", c
poousn 10.77 t / ha CB wn
cvotBeTHO 10.50 t / ha CB,
cnefBaHM OT PYMBHCKMA COpPT
"MIHTEH3MNB" c obwa
npogyktmeHocT oT 10.39 t / ha CB.
Pa3nivkata B NpoAyKTMBHOCTTA OT
copTa Ha NbpBO MACTO € camo
0.39t/ha CB.

Mpn Bug Phleum pratense,
NPOAYKTUBHOCTTA Ha Cyxo
BewectBo npe3 2011 Bapwupa oOT
79 t / ha po 126 t CB / ha.
PyMbHCKMTE COpPTOBE Ce AbpXaT
MHOro fobpe npu cpasHuUTeNHaTa
KynTypa, Karto Wu3NnbkBa COpPT
"“TupomMm" c obuwa npoayKTUBHOCT
oT 12.6 t / ha DM, cnepgBaH OT
copT "daBoput"” c obua
npogyktmeHoct ot 9.3 t / ha CB.
Mpe3 2014, npoAyKTUBHOCTTa Ha
CB nony4yeHa ot copT "Tupom" e
15.2t/ha CB.

Mo OTHOLUEHVe Ha
Ka4yecTBOTO Ha PYMBHCKUTE
BNA0Be N copToBe, npe3 2014 1o e

Pastoral variety of 9,67 t / ha DM.
Peisaj variety was a production of
10.7 t / ha DM and variety
Caprioara was achieved
production of 9.9 t / ha DM. In
2014, there were no significant
differences between the
production of varieties, achieving
similar productions, ranging from
12.0t/ ha DM and 13.4 t / ha DM,
3-4 t / ha more than in 2011 .

At Dactylis glomerata
species, the highest yields of dry
matter in 2011, were conducted at
Dana Baridana and Velena foreign
varieties, with yields of 10.77 t / ha
DM respectively 10.50 t / ha DM
followed by Romanian variety
Intensiv with total production of
10.38 t/ ha DM.

The difference of production from
the first ranked variety is only 0.39
t/ ha DM.

At Phleum pratense species,
dry matter production in 2011
varied, from 7.9t/ hato 12.6 t DM
/ ha. The Romanian varieties
behaved very well in comparative
culture, and highlighted the variety
Tirom with a total production of
12.6 t / ha DM, followed by the
variety Favorit with a total
production of 9.3 t / ha DM. In
2014, the DM production obtained
at Tirom variety was 15.2 t / ha
DM.

Regarding the quality of
Romanian species and varieties,
in 2014, it was higher than in
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Nno-BMCOKO OTKOMIKOTO npe3 2011.
CpefHOTO CbAbpXaHWe Ha CypoB
npoteuH Bapupa mexay 9.9-16%,
Kato (pypaxbT e ¢ gobpa xpaHu-
TenHa cTonHocT (Tabnuum 3, 4).

Hail-Huckoto  cbabpxaHue
Ha cypoB npoTtenH npe3 2011 e
nosnydyeHo npu Festuca rubra.
Copt "Kanpuopa" 9.9% cnepgsaH
oT "Menhzax" un "KpuctmHa" c
10.6% u cboTBeTHO 10.9%.

Mpn Phleum pratense, copt
"“Tupom" noctura 12.0% cypos
npoteuH npes3 2014 n 11.8% npes
2011.

llo ce oTHacA p[o Bupg
Dactylis glomerata, uma pa3ssnvka B
CbAbpXaHNEeTo Ha CypoB NpOTeunH
Mexay copToBeTE: "Marpa"
(14.9%) un "WNHTeH3uB" (16.0%)
npes 2014, n npe3 2011, 13.0%
(3a gBara coprta).

B cnyyaa Ha  Festuca
pratensis, Mexay PpyMbHCKUTE
coptose ("Tamna" u "TpaHcunBaH
2" ¢ 15.1% 9 15.3% npe3 2014)
MMa pasnuka B CbAbpXaHNETO Ha
CYypOB NpPOTEUH € 0Kosio 1-2% no-
MaJIKo OTKOJIKOTO npe3 2011.

CbabpXaHMeTo Ha CypoBU
dmopn e wmexpgy 30-36% npes
2014, Hali-BMCOKaTa CTOWHOCT €
oTyeTeHa npu Festuca rubra cbe
copT "KpuctmHa" (35.8%) n Hait-
HuckaTa e npu Dactylis glomerata,
cbC copT "WNHTeH3mB" (30%), a
npe3 2011 pymbHCKUTE COpTOBE
MMaT Mo-BMCOKO CbAbpXaHue Ha
cypoBn dun6pn OTKOAKOTO MNpes
2014.

Bbnpekn 4ye wuma pasnviku
MeXay CoOpTOoBeTe 1 BUAoBeTe npu

2011. The average of crude
protein content ranged between
9,9-16%, characterizing a forage
with a good nutritional
value.(Tables 3, 4).

The lowest value of crude
protein in 2011 was obtained at
Festuca rubra Caprioara variety
9.9 % followed by Peisaj and
Cristina with 10.6 % respectively
10.9%.

At Phleum pratense variety
Tirom was obtained 12.0% crude
protein in 2014 and 11.8% in
2011.

Regarding the Dactylis
glomerata species there is a
difference in crude protein content
between the varieties: Magda
(14.9%) and Intensiv(16.0%) in
2014, and in 2011, 13.0 % (both
varieties).

In case of Festuca pratensis,
between the Romanian varieties
(Tampa Transilvan2 15.1% and
15.3% in 2014) there is a
difference in crude protein content
of about 1-2 % less in 2011.

The crude fiber content was
between 30-36%, in 2014 the
highest value was recorded at
Festuca rubra Cristina (35.8%)
and lowest was at Dactylis
glomerata., variety Intensiv (30%)
and in 2011 the Romanian
varieties had a higher content of
crude fiber than in 2014.

Although have been shown
differences between varieties and
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nMBagHUTE TPEBU, CbAbPXaHNETO
Ha NUrHUH Bapupa ot 2.8 ao 3.8%
3a BCUYKM aHa/m3upaHu copToBe
nMBagHW TpeBM, KOUTO Cca B
ONTUMaJsTHN CTOMHOCTU (Pur. 1).

species of grasses, the lignin
contain ranged from 2.8 to 3.8%
for all varieties of grasses
analyzed, being into optimal
values (Fig. 1).

Tabnuua 3. XMMMyeckn cbCTaB Ha COPTOBE MHOroroguLHu Tpesun npes 2011
Table 3. The chemical composition of varieties of perennial grass in 2011

Copr nl%%‘;i/ ®ubpn / KOBY% / ADF K4N%/ HAB%/ CCB/DMD COB/OMD
| CB% % ADL%  NDF % % %
Cultivar PB%

ClCll CIl Cll Cl CIl CICll CI Cli CI _Cll_Cl _cCll
D.g. Intensiv. 12,2 13,8 31,4 31,4 349 354 34 3,1 57,6 61,3 62,6 638 60,9 614
D.g. Regent 12,713,0 32,3 32,4 36,2 37,7 3,7 3,7 60,7 650 60,3 60,0 59,2 58,6
D.g. Magda 12,114,0 31,8 31,1355 354 3,6 34 583 61,6 60,9 644 590 621
D.g.Danova 12,113,0 31,4 33,0 350 37,5 3,6 3,6 57,7 651 62,3 60,6 61,0 593
D.g.Dana Barid. 11,2 14,5 32,4 34,1 36,6 38,7 3,7 40 60,0 66,9 59,3 590 582 57,8
D.g.Velena 11,514,1 32,4 32,4361 37,0 3,8 38 589 64,0 59,8 61,1 584 594
F.p.Transilvan 2 11,0 17,0 32,6 28,7 36,3 33,9 3,7 4,3 58,7 57,2 59,6 64,3 59,0 632
F.p.Tampa 12,6 15,6 31,0 30,4 34,8 34,9 3,5 44 575 584 62,3 61,3 620 60,3
F.p.Postavar  13,116,8 28,7 282 33,1 34,0 34 45 543 57,1 635 645 642 643
F.p.Robust 13,4 16,7 30,1 29,1 34,2 334 3,2 3,6 581 57,2 657 66,5 64,7 651
F.p.Psaga 12,917,7 29,3 250 33,6 286 3,5 3,4 551 465 62,9 70,3 630 66,3
F.p.Pradel 12,6 15,1 29,9 27,7 33,6 30,9 3,4 3,0 554 524 64,0 69,1 637 645
F.a. Brio 11,7 12,6 31,8 30,5351 34,2 3,2 29 57,7 585 648 66,9 625 639
F.a. Adela 11,6 13,9 31,9 29,0 35,5 32,9 3,3 2,6 57,9 57,3 634 69,1 604 652
F.a. 1-3 11,912,5 31,8 31,1350 33,8 3,3 27 56,9 58,4 640 67,2 612 632
F.a. 56 12,7 14,4 31,8 31,3353 342 35 26 57,1 59,5 63,8 684 610 64,7
F.a.Bariane 11,9 13,8 29,0 29,5 33,7 32,1 3,2 2,6 54,2 552 66,1 68,8 636 652
F.a. Barolex 11,8 14,8 30,6 30,4 357 33,6 3,5 3,2 57,2 56,0 63,2 66,7 60,0 64,3
F.r.Pastoral 10,4 13,7 352 31,4 39,8 348 4,4 34 653 59,8 52,9 657 551 61,1
F.r. Caprioara 10,6 14,9 339 31,3385 34,6 4,1 3,1 61,9 59,3 57,4 67,3 544 619
F.r. Cristina 11,514,8 33,1 31,3 37,6 352 4,0 35 60,6 58,4 58,9 64,3 558 60,2
F.r.Peisaj 10,8 15,9 33,9 31,0 38,8 34,6 4,2 3,3 62,0 587 558 66,6 522 62,0
Tirom 11,212,5 31,8 33,7353 39,0 3,5 49 57,3 650 62,3 548 596 527
Favorit 11,112,9 31,2 32,1354 362 3,5 41 57,9 60,6 61,3 60,3 59,8 56,3
Sobol 11,7 12,7 34,4 30,2 37,5 33,6 4,1 32 633 57,1 553 632 561 57,5
Licara 11,912,7 31,3 30,9 350 34,1 3,5 32 568 57,6 62,1 63,1 59,8 57,1
Saga 13,0 13,3 29,0 28,6 33,7 32,8 3,6 3,2 54,5 552 63,6 64,8 62,1 59,8
OonTumasnHa
CTOMHOCT 14-20 20-25 28-30 <7 45 - 55 > 65 67 -70

Optimal value
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Tabnuuya 4. XMMMYeH CbCTaB Ha COPTOBE PYMBbHCKN MHOIFOrognLHM nnBagHu Tpesun npes 2014
Table 4. The chemical composition of varieties of Romanian perennial grass in 2014

Copr/Cultivar _CYPOB npotent/PB%

PunbépNn / CB %

KAB / ADF %

KON /ADL % H/AB / NDF %

CCB/DMD %

COB / OMD %

Cl Cc2 C3 C1l Cc2 C3 C1l Cc2 C3 Cl C2 C3 C1l C2 C3 C1l C2 C3 C1l Cc2 C3
D.g. Intensiv 14,0 17,2 174 30,0 30,4 30,2 34,0 36,1 35,2 2,0 39 34 64,0 605613 68,0 61,8 66,4 67,0 61,7 64,4
D.g. Magda 11,3 16,7 16,9 31,7 33,6 27,8 34,6 38,3 324 1,7 38 32 645 656557 64,5 61,5 67,6 63,9 61,5 66,5
F.p. Tampa 11,7 16,7 17,1 33,8 30,5 26,5 35,9 35,7 30,7 1,7 36 26 651 603546 659 64,8 73,3 64,1 64,9 725
F.p..Transilvan 14,5 15,7 15,7 32,7 31,8 24,8 35,4 36,1 28,3 1,9 28 22 635 64,1513 655 67,8 75,8 64,3 67,2 75,1
F.a. Adela 12,1 15,3 15,7 31,9 324 258 34,2 359 294 1,5 28 24 626 61,9514 68,5 67,3 72,2 66,6 64,3 69,5
F.ar. Brio 11,5 16,0 16,5 30,9 34,8 29,1 32,8 37,6 32,3 1,7 32 28 594 639553 69,3 66,1 69,9 67,6 63,0 67,0
F.r. Cristina 12,8 16,3 16,8 358 31,3 26,6 38,1 36,3 31,5 2,3 28 2,7 663 64,1572 621 69,5 72,9 58,7 66,9 70,8
F.r. Caprioara 14,2 174 17,3 33,7 30,8 26,6 36,3 35,6 30,8 2,3 28 29 639 624534 63,0 68,0 73,7 60,4 65,2 70,6
F.r.Peisaj 11,4 16,8 176 31,3 31,7 26,7 33,1 36,7 31,2 2,1 32 29 586 63854,7 66,0 66,9 70,9 63,8 65,2 68,4
Ph. p. Tirom 10,4 128 13,7 33,4 34,7 24,7 35,7 37,1 28,2 2,1 32 30 651 628492 58,6 58,4 70,9 56,7 56,2 67,8
OontumasiHa
CTOMHOCT 14-20 20-25 28-30 <7 45 - 55 > 65 67 -70
Optimal value
r_-l\l'_l ) fl:l.'l Z %
| .0 ” H " q,@%% -
2 00 3 250 o P ;"
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.0 : Y= 0.3685;r=- 0.60%%*
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0.0 5.0 10.0 15.0 200 25.0
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®ur. 1 CbOTHOLLEHNE MeXAy eflieMeHTUTE Ha KfleTbYHaTa CTeHa Npu MHOTroroAnLIHN NUBaaHN TpeBu
Fig. 1. Correlations between cell wall constituents at perennial grasses
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n3BO4U

Mo OTHOLUEeHne Ha
rno6anHoTo 3artonssgHe, npegsara
ce fJa Cce HacbpyaT paHHUTE U
CpefHO paHHM COpTOBE, KOETOo
npegoctaBs  yAOB/IETBOPUTESTHU
[obvBM  nNpeAn  fga HacTbNu
nepmoga Ha cywa (Hm-aBrycr).
3atoBa ce rnpenopbyBa OTKasBaHe
Ha KbCHUTE, UM CpPenHO KbCHU
COpTOBE, KaTo ce Ccb3gajar HOBU
copTOBE, MO-paHHW, C No-ronsmMa
NPOAYKTUBHOCT, MO-yCTONYMBKU Ha
orpaHuyasaluTe dpaktopu.

N3cnepBaHuTte PYMBHCKN
COpTOBE MMAaT MO-BUCOKM [06UBU
Ha CB B cpaBHeHue c yyxaecTpaH-
HUTE  copTOoBEe nMnpe3  [ABeTe
n3cnegsaHn roguHu, no OTHOLLEe-
HMEe Ha KayeCTBOTO, YyXAeCTpaH-
HUTE COpPTOBE MMaT KayecCTBEeHU
rnokasarenu kKarto LUS0 MO-BUCOKU
¢ 1-2% HaJ pyMBHCKUTE COPTOBE.

[MpenmyLecTsoTo Ha
PYMBHCKMTE COpPTOBE, OCBEH u4e
y[oBrieTsopsaBaTr doypaxHoTo
Npou3BOACTBO W wumaT [o6po
KayecTBO, € ye nputexasar aobpa
YCTOMUYMBOCT, BMCOKA EKOJIOMMYHa
rnoyseHa aZanTuBHOCT n
NPUrogHOCT 3a pasNuUyHN BUAOBE
ynoTpeoba.

CONCLUSIONS

In terms of global warming, it
is proposed to promote the early
and mid early varieties which give
satisfactory yields before to install
the drought period (July-August).

Thus, it is recommended waiving
tardive varieties, and semitardive,
and creating new varieties, earlier,
more  productive and more
resistant to restrictive factors

The Romanian varieties studied
had higher DM yields comparative
with foreign varieties in both years
studied, in terms of quality, the
foreign varieties has quality
indicators generally higher by 1-2%
over the Romanian varieties.

The advantage of Romanian
varieties, in addition to satisfy the
forage production, and quality
medium - good, is that they have a
good perenniality, high eco-
pedological adaptability and
suitability to different modes of
usage.
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