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PE3IOME SUMMARY

docdhop, kanwuii, capa u 6op ca Phosphorus, potassium, sulfur and
BaXXHW 3a npaBuIHUA pacTex U kadecTBo | boron are all essential for good alfalfa
Ha nouepHata. Te ca yecto feduuuTtHn | growth and quality. They are commonly
efleMeHTu B JouepHaTa, oTrnexpaaHa B | deficient elements in alfalfa grown in
Cobpbusa. [MouBeHuTe TecTtoBe He ca | Serbia. Soil tests are not useful in
eeKkTMBHN MpuK onpepensHe Ha HMBOTO | determining sulfur and boron levels and
Ha capa 1 60p. Bbpliat pabota camo npu | are only good at predicting growth
nporHo3upaHe Ha pactexa npu npuna- | responses from applied P and K when
raHe Ha P u K, korato HuBaTta npu TecTa | test levels are very low. Plant tissue test
ca MHOro Hucku. TecTbT 3a pactuTenHa | have been very reliable for boron and
TbKaH € MHOro HazexgeH npu 6op wu | sulphur regardless of growth stage, but
cqpa, He3aBMCUMO OT CTagusa Ha pactex, | have not been as reliable in predicting P
HO He e TosiKoBa HajaexnaeH npu nporHo- | and K responses with alfalfa sampled
3upaHe Ha peakuuun Ha P n K npu mouep- | from early bud to 1/10 bloom.
Ha, B3eTa OT npoba BbB (ha3a paHHa Oy-
TOHu3auusa o 1/10 ubgrex. MNMpobute ca | The samples were collected at three
cbOpaHu Ha Tpu eTana Ha pacTex: paHHa | stages of growth: early bud, full bud and
O6yTOHM3auus, nbaHa O6yToHM3aumss u B | at the beginning of flowering - 10% of
HayasioTo Ha UubPTexX - 10% ubdTex). | bloom). 40-60 stems including leaves
40-60 OpbXkM 3aegHO cbC nucta ca | were collected from at least 30 plants.
cbbpaHu oT noHe 30 pacTeHus. Apbxkute | Stems cut into three sections of equal
ca HapsisaHM Ha Tpu 4YacTm ¢ epHaksa | length and discard the bottom third, the
Ob/XKWHA, AoNHA TpeTuHa, ropHa TpeTuHa | top third and the middle third.
n cpefHa TpeTtuHa. MpobuTte ca m3cyle-
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HW, a ficTarta ca oTAesNleHn OT APbXKUTE
B TpeTara cpefjHa 4yacT upe3 pasTpuBaHe
mMexay pbueTe. [pobute oOT ropHuTe
TPEeTUHW ca nscnegsaHu 3a 6op, nucrara
OT cpefHaTta TpeTuHa ca u3cfiefBaHun 3a
cApa, a APbXKUTEe OT cpefHata TpeTuHa
ca u3cneggaHun 3a chocop n kanuia. Pe-
3ynTatute OT U3cneABaHeTo nokasear, ye
ropHaTta 4acTt Ha foLepHa uma gocTarby-
HO KO/IM4ecTBO 60p M capa B MbpBYA eTan
Ha pacTex, HO uma geduunT Ha Tesu
enemMeHTV BbB (hasa Mb/Ha 6yToHM3auums.
docthopbT U KaNMAT ca B AOCTATbYHO KO-
JINYeCTBO BBLB BCUYKN M3CMefBaHu eTanu
Ha pacTex.

KnouoBn agymu: nouepHa, 6op,
ocdpop, kanuii, csapa

YBO/,

KoHueHTpaLumsaTa Ha MUHepasii BbB
ypaxuTe Bapupa 3HauuMTenHo u ce
B/IUSie OT HMBOTO Ha MWHepanu B MNou-
Bata, pH Ha nousBarta, pacTuTesHuTe
BMOBe, eTan Ha 3psa/0CT Ha doypaxnte u
npuiaraHe Ha TOpOBE WM OTNagbyHu
MaTepuanu. KoHLeHTpauunTe Ha MUHepa-
1 BBbB dypaxka ca C orpaHuyeHa cToii-
HOCT NpW OLEHKaTa Ha MWUHepasiHUA cTaTyc
Ha MPEXVBHUTE XWUBOTHWU, Tbil KaTO Masiko
ce 3Hae Mo OTHOLIEHME HAa Ha/IMYHOCTTa U
thakTopUTE, BAUSELLM BBPXY HAIMYMETO Ha
MVHepa/In B XpaHWUTenHaTa UM aveTta.

OcurypsiBaHETO Ha A0CTaTb4HO KO-
JINYECTBO XPaHUTENHY BELLECTBA € BaXHO
3a NPOU3BOACTBOTO Ha NKLepHa u e oT
CbLLECTBEHO 3HA4YeHVe 3a MogAbpxaHe
Ha BUCOKM U peHTabunHu pobusw. lNpa-
BW/IHOTO XpaHEHe Ha pacTeHusTa, obade
MOXe fa 6bAe CMOXEH U YecTo TpyAeH
npouec 3a ynpasseHne. Bcuukn xpanu-
TeNHN BewlecTBa Tpsbsa Aa ca Ha pasno-
JIOKEHNE Ha pacTeHWeTo B A0CTaTb4HM
Ko/myecTBa npes uenus npov3BoLCTBEH
Ce30H. XpaHuTeNHuTe BeLlecTBa, KOUTO
ca Hail-yecTo Heobxogmmu, ca cspa,
nocnegBaHa oOT dhocdop, kanuin n 6op
(Meyer et al., 2011). OnpegensiHeTo Ha
KOHUEHTpauusita Ha OCHOBHW pacTUTeNHN
XpaHUTe/IHM BeLWecTBa € MOose3Ho 3a
paHHa AuarHocTuka Ha TeXHUS 4euuunT B
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The samples were dried and leaves were
separated from stems in middle third by
rubbing between hands. Top third samples
were analyzed for boron, leaves from the
middle third were analyzed for sulfur and
the stems from middle third were
analyzed for phosphorus and potassium.
Results of investigation showed that
alfalfa top had sufficient amount of boron
and sulphur in the first stage of growth,
but it was defficient in those elements at
full bud stage. Alfalfa was sufficient in

phosphorus and potassium at all
investigated stages of growth.
Key words: alfalfa, boron,

phosphorus, potassium, sulphur

INTRODUCTION

Mineral concentrations in forages
vary greatly, and are affected by sail
mineral level, soil pH, plant species, stage
of forage maturity, and application of
fertilizers or waste materials.

Forage mineral concentrations are of
limited value in assessing mineral status
of ruminants, because little is known
regarding availability and factors affecting
availability of minerals in ruminants fed
forage diets.

Providing an adequate supply of
nutrients is important for alfalfa production
and is essential to maintain high and
profitable yields. However, proper plant
nutrition can be a complex and often
difficult management process.

All nutrients must be available to the plant
in adequate quantities throughout the
production season. The nutrients that are
most commonly needed are sulphur,
followed closely by phosphorus, than
potassium and boron (Meyer et al., 2011).

Determination of critical concentration of
essential plant nutrients is useful for an
early diagnosis of their deficiency in soils
for undertaking corrective measures



noysmTe 3a fda ce npeanpuemar Mepku
npean OTrnexgaHeTo Ha Kyntypute. Ta-
KMBa KPUTUYHWU rpaHuum 3a geduuut Ha
hocdhop, Kanuii, capa n 6op B nNousute
npv pasnuuHn KynTypu ca foknagsaHu ot
pasfnMyHu uscnegosateny no Lenusa cBat
(Cox and Barnes, 2002; Slaton et al.,
2005; Bado et al.,, 2007; Sarkar et al. .,
2008; Zbiral, 2016; Kumari et al., 2018).
Mopaan NKOHOMUYECKOTO U arpoHo-
MWYECKO 3HAYEHUE Ha JiloLepHaTa, 3Hauu-
TE/IHO KOMIMYECTBO HEeOopraHmyHa Top ce
npunara (Koenig et al., 1999; Gardner et
al., 2000). BaxxHO e ga ce onpegenn kora
e Heobxoguma ynotpeba Ha docdhop, ka-
A, capa u 6op 3a ga ce ocurypu Aoc-
TaTbyeH JO6MB M KA4ecTBO Ha MouepHa-
Ta. CneposaresiHo, TpabBa fa ce 13nosi-
3Ba HsKakBa Mporpama 3a uscnejBaHe Ha
rnoysata U pacTUTENHWUTE TbkaHW, 3a da
ce ugeHTUdUUMpaT HegocTura M ga ce
cnean CbCTOSHUETO Ha XpaHUTenHuTe
BellecTBa B JlouepHata 3a nepuoga
(Mortvedt et al., 1996; Koenig et al., 2001;
2002). NopobpeHusiTa B NpoM3BOACTBOTO
Ha hypax morart ga yeBenuyar goxogute
N 0a HamanaT 3HauuTesiHO pasxoauTe B
XMBOTHOBBACTBOTO. PoTauuata Ha dy-
PaXXHW KyNTypu C €QHOrOULLIHN 3bPHEHU
KynTypy MOXe fAa yBesmuuM [obuBa Ha
3bpHO, Aa Hama/u nfeeenute, ga no-
[06pKn Ka4ecTBOTO Ha NoyBaTa 1 ga NoHu-
XV EHEepruiiHUTE M3UCKBAHUSI Ha cucTte-
maTa (Entz et al., 2002). NMouBeHOTO Nno-
[opoave e BaXXHO 3a NPOM3BOACTBOTO Ha
dypax, 3apaBeTo/ycToONYMBOCTTa Ha Tpe-
BOCTOS M KQ4YeCTBOTO Ha doypaxa.
KoHueHTpauusaTa Ha XpaHWUTesHK
€NleMeHTM B pas/iMyHUTE pacTUTEsTHU
opraHun oTpassaBa edqeKTMBHOCTTa Ha
yCBOSIBAHE W M3MO0M3BAHE Ha XpaHUTesTHU
BellecTBa MO BpeMe Ha pacTexa Ha
pacTeHusiTa M urpae 3HauyuTesniHa pons B
nogavpxaHeTo. Llenta Ha HacTosAweTo
npoyyBaHe e Aa ce onpeeny HMBOTO Ha
doocchop, kanuia, capa u 6op B noysarta u
B CbLOTO BpemMe pJa ce wuscneasart
HMBaTa Ha Te3n XpaHWTEesHN BellecTBa B
npoéuTe OT pasINyYHM YacTu Ha NoLepHa,
B3€TW B pas/IMyeH eTan Ha pacTtex. Tesu
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before growing of crops. Such critical
limits of phosphorus, potassium, sulphur
and boron in soils for deficiency of various
crops were reported by different
researchers around the globe (Cox and
Barnes, 2002; Slaton et al., 2005; Bado et
al., 2007; Sarkar et al., 2008; Zbiral, 2016;
Kumari et al., 2018).

Due to the economic and
agronomic importance of alfalfa, a
considerable amount of inorganic fertilizer
is applied to this crop (Koenig et al., 1999;
Gardner et al.,, 2000). Determining when
applications of phosphorus, potassium,
sulphur and boron are needed is important
to insure adequate alfalfa yield and quality.
Therefore, some form of soil and tissue
testing program must be used to identify
deficiencies and monitor the nutrient
status of alfalfa over time (Mortvedt et al.,
1996; Koenig et al., 2001; 2002).

Improvements in forage production have
the potential to increase income and
significantly reduce livestock production
costs.

Rotating forages with annual grain crops
can increase grain yields, reduce weeds,
improve soil quality, and reduce system
energy requirements (Entz et al., 2002).

Soil fertility is important for forage
production, stand health/longevity, and
forage quality.

The nutritional element
concentrations in the different organs of a
plant reflect nutrient uptake and utilization
efficiency during plant growth and play a
significant role in the maintenance.

The aim of this investigation was to
determine the level of phosphorus,
potassium, sulfur and boron in the soll
and in the same time to investigate the
levels of those nutrients in the different
parts of alfalfa samples taken at the
different growth stage. These data should



JaHHn TpsibBa fJa ce M3non3ear Karto
WHCTPYMEHT 3a npuiaraHe Ha TOpoBe, ako
ToBa € HeobxoAumo 3a nocTuraHe Ha
BMCOK A06MB 1 Ka4ecTBO Ha dhypaxa.

MATEPWNAN N METO4WA

EkcnepMMeHTBLT e MpoBefeH B TpU
NOBTOPEHNs Ype3 MbJiIeH paHgoMu3upaH
Ov3aiH. JllouepHata ce oTriexaa B ekc-
nepuMeHTasTHO nosie Ha VIHCTUTYT 3a doy-
paxHn Kyntypu, Kpywesay, - P. Cbpbus
(21° 19’ 35” E, 43° 34’ 58" N). MNMpoyuBa-
HaTa 30Ha ce Hamupa Ha 166 m H. B. B
LleHTpasiHa Cbpbus.

Mpe3 main 2015 r. ca B3eTM Npobu
OT nouyBata W pacTuTesieH MaTtepuan,
KOeTOo e BTOpara npou3BoACTBEHA roauHa
Ha nouepHata. MNMpu npeasaputenHa noa-
rotoska, Top NPK 15:15:15 e pa3npene-
NeH B konnuecTBo oT 300 kg ha™. Mouse-
HUTE npobu ca CcbbpaHM Ha CcnyyaeH
NPUHLMN Ype3 CesICKOCTOMaHcKa coHaa ot
0-30 cm gbnb6ourHa. EgHa cbcTaBHa noy-
BeHa npoba ce cbcToM OT 15-20 uHAm-
BuAyasiHn npobu. CbbpaHUTe npobu ca
U3CYLlEeHN Ha Bb3JYX U CMJEHU Ha
yacTym € pasmep <2 mm CbriacHo
SRPS /1SO 11464: 2004.

PH Ha nouBata e onpegeneHa ypes
NoTEeHUMOMETPUYEH METOZ CcbriacHo 1SO
10390: 2005. O6wWMAT a30T B nouysaTa €
onpegeneH no metoga Ha Khejldal. Ekc-
TpaxmpaHeTo Ha Hann4yHusa docdop 1 Ka-
nuii 0T noysarta M3BbPLUEHO CbC CMEC OT
amoHueB naktaT (0,1 M), oueTHa kucenu-
Ha (0,3 M) n amoHueB auetaT (0,1 M) Cbr-
nacHo metoga AL. o To3n HauMH egHo-
BPEMEHHO ce u3Bmya oocdop 1 Kaui.
Kanuat e onpefeneH ypes n3nbysaHe Ha
nnamMmbk Bbpxy AAS PERKIN ELMER
1100 B, a dochopbT e u3MepeH CbC
cnektpochotometbp HALO RB.10 npwu
Ob/hKMHa Ha BbaHata 580 nm. Cbvabpxa-
HMETO Ha XymMyC B no4ysaTa ce onpegens
no metofa Ha THpuH. CbaobpXaHWeTo Ha
KasiumeB KapboHaT B noysara ce onpeje-
ns no obemMHU meTogu cbraacHo ISO
10693:1995. Tlpobute OT noyBaTa 3a
onpenensHe Ha 6op ce ekcTpaxupar c
ropewla soga. CycrneHausAta ce QuUNTPU-
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be used as tool for fertilizer application if it
is necessary for achieve high yield and
forage quality.

MATERIAL AND METHODS

The experiment was designed with
three replications according to a
randomized complete block. Alfalfa was
grown at the experimental field of Institute
for forage crops, KruSevac - R Serbia (21°
19' 35" E, 43° 34’ 58" N). The study area
was situated at altitude of 166 m above
sea level in Central Serbia.

Soil and plant material were
sampled in May 2015, which was the
second production year of alfalfa. In pre-
arranged field preparation, NPK 15:15:15
fertilizer was broken up in an amount of
300 kg ha™. Soil samples were collected
in disturbed state using agricultural probe
from 0-30 cm depth. One composite soll
sample consisted of 15-20 individual
samples. The collected samples were air-
dried and grinded to particle size <2 mm
according to SRPS /1SO 11464:2004.

Soil pH was determined by
potentiometric method according to 1SO
10390:2005. Total nitrogen in soil was
determined by Khejldal method.
Extraction of available phosphorus and
potassium from the soil was carried out
with a mixture of ammonium lactate (0.1
M), acetic acid (0.3 M) and ammonium
acetate (0.1 M) according to the AL
method. In this way phosphorus and
potassium were simultaneously extracted.
Potassium was determined by flame
emission on AAS PERKIN ELMER 1100
B, and phosphorus was measured on a
HALO RB.10 spectrophotometer at a
wavelength of 580 nm. Humus content in
soil was determined according to Tjurin
method. Calcium carbonate content in soil
was determined by volumetric method
according to 1SO 10693:1995. The soil
samples for boron determination was
extracted with hot water. The suspension



pa. AMKBOTHaTa 4acT oT dwmaTparta ce
usnapsiBa Ha BogHa 6aHA wnn Harpsata
nnoya ¢ fobaBsHe Ha pas3TBOP Ha HaT-
pveB XUOPOKCUA U ce n3nuya BbLB ypHa
npun Ttemnepartypa 450 ° C, 3a pga ce
YHULLOXaT HUTpaTuTe 1 OpraHuyHoTO Be-
wectso. OcTaTbKbT ce pa3tBapsa B 0.5 N
COJIHa KMcenuHa. B annkBOoTHaTa 4acT Ha
TO3M pas3TBOp € pas3paboTeH OuBeTeH
KOMM/iekc oT 60p ¢ kKapMuH. KapMUHOBMAT
pasTBOpP B KOHLEHTPMpaHa CspHa Kucesnu-
Ha e YepBeH U NpU HasMune Ha 6op ce
npespblia B NNaBO-CUH UBAT. WHTeH-
3MBHOCTTA Ha UBeTa Ce u3mMepBa CbC
cnektpocbotometbp HALO RB-10 npwu
Ob/pKMHa Ha BbnHaTa 585 nm. Capara ce
onpefens rpaBMMETPUYHO NO METO[ Ha
Jakovljevi¢ et al. (1985).

Ot nouyepHa (Medicago sativa L.) -
copt K 28, cenekunoHupaHa B VHCTUTYT
3a doypaxHu kyntypu, Kpywesay ca
B3eTU Npobu OT Tpu eTana Ha 3psAaocT -
paHHa 6yToHM3auua (pekonTtupaHa Ha 4™
Maii - 20 geH oT Beretauyus), KbCHa
6yToHM3aunsa (npubpaHa Ha 21BM Mai —
32 BeretauyMoHeH fAeH) W Hayano Ha
ubtex -10% ubdTex (pekontupaHa Ha
29" wmaii — 42" BeretaumoHeH [eH).
CbbpaHu ca 40 go 60 cTb61a oT noHe 30
pacTteHust BbB Bcsika naptuga. OTaenHu
pacTuTeNHM YacTu ca aHasM3npaHn 3a
pas/IiMyHM XpaHUTESHU BewjecTBa. Bceska
npoba e HapsiaHa Ha TpW CeKuuMu C epg-
HakBa Ab/DKMHa. [losHaTa TpeTuHa e 13-
XBbp/IEHA, a ropHaTa TPeTMHa ce NocTaBss
B XapTueHa Topbuuka, a cpegHaTa 4acT B
apyra. Mpobute ca u3cyweHn B TOonna
dypHa. Cnep u3cywasaHe, nucrara ca
oTAeNeHn OT cpefHata 4acT uype3 pas-
TpuBaHe Ha npobute mexay pbvuete. fluc-
TaTa n cTbbsaTa ca NocTtaBeHW B OTAES-
HWM TOp6KM. Haii-ropHuTe yactu ca aHau-
3upaHn 3a 6op, smMcTata OT cpegHaTa
YyacT ca aHa/IM3upaHu 3a cqapa, a CTbb-
nara OT cpefHaTa 4acT 3a pocchop u
Kaumi.

O6WmAT docop B pacTEHNETO ce
onpefensa CblNacHO CTaHA4ApPTHUSA MeTof
ISO 6491 ¢ monnbaeHO-BaHAANEB peak-
TMB, CNEKTPOPOTOMETPUYHO. KanumAat ce

97

was filtered. The aliquot part of the filtrate
was evaporated on an aqueous bath or
heated plate with the addition of a sodium
hydroxide solution and burnt in a furnance
at a temperature of 450° C to destroy the
nitrates and the organic substance. The
residue was dissolved in  0.5N
hydrochloric acid. In the aliquot part of this
solution, a colored complex of boron with
carmine was developed. The carmine
solution in concentrated sulfuric acid is
red and, in the presence of boron, turns
into a purple-blue color. The color
intensity is measured on a HALO RB-10
spectrophotometer at a wavelength of 585
nm. Sulphur was determined
gravimetrically according method by
Jakovljevi¢ et al. (1985).

Alfalfa (Medicago sativa L.) — cv K
28 selected at Institute for forage crops,
KruSevac was sampled at three stages of
maturity — early bud (harvested on the
04" May — 20 days of vegetation), late
bud (harvested on the 21* May — 32 days
of vegetation) and beginning of rowerin%
— 10% of flowering (harvested on the 29"
May — 42 days of vegetation). 40 to 60
stems from at least 30 plants in each of
the parcels were collected. Different plant
parts were analysed for different nutrients.

Each sample was cut into three sections
of equal length. The bottom third was
discard, and the top one third was placed
in one paper bag and the middle one third
in another. The samples were dried in a
warm oven. After drying, leaves were
separated from stems in the middle one
third sample by rubbing the samples
between hands. Leaves and stems were
put into separate bags. Top third samples
were analysed for boron, leaves from the
middle third were analysed for sulphur,
and the stems from middle third for
phosphorus and potassium.

The total phosphorus in the plant
was determined according to the standard
method 1SO 6491 with a molybdenum-
vanadate reagent, spectrophotometrically.



onpegenn c pasTBopa upe3 [AMPEKTHO
n3MepBaHe Ha MHTEH3NBHOCTTA Ha U3MbY-
BaHeTO MpuW AOb/DKMHA Ha Bb/HaTa 766
nm, ¢ AAS PERKIN ELMER 1100B. Ca-
pata ce onpegenn rpaBMMeTPUYHO Cbl-
nacHo metoga Ha Sari¢ et al. (1967).
OnpepensHeTo Ha 6op B pacTUTENHU
npobu ¢ kapMYH ce OCHOBaBa Ha 06pa-
3yBaHeTO Ha C/NOXeH ecTep Ha 6opHa
KACE/IMHA C KapMWH, KOWTO uma /M1aBo
CWH UBAT. IHTEH3MBHOCTTA Ha LBeTa ce
u3mepsa cbC crnekTpocotomeTbp HALO
RB-10 npu gb/mkmHa Ha BbaHata 585 nm.

[aHHuTe OoT u3cnenBaHeTo ca obpa-
60TeHN MO MeToAMTEe Ha AMCKpUNTMBHATA
cTaTuCTMKa. 3HauMmocTTa Ha pas/ivkuTe
Mexzy TpeTupaHusATa ce TecTBa ypes3 Juc-
nepcuoHeH aHann3 (ANOVA). 3HaunmocTTa
Ha pasfiMkMTe Mexay apuTtMeTUYHUTE Cpea-
cTBa ce TecTBa upe3 LSD TecTt Ha duwep.
Bb3geiicTBuATa ce cumTar 3a pasMyHu Bb3
ocHOBa Ha 3HauumoTo (p<0,05) F cboTHO-
LeHve.

PE3SYNTATU N OBCBbXOAHE
MouBeHUTe TecToBe ocurypssart
OLEeHKa Ha Ha/IMYHOCTTa Ha XpaHWUTesHU
BellecTBa, KOWTO Lie ce npuemar oT
pacTeHusiTa 1 ca Hai-nonesHn 3a OLUeHKa
Ha M/1040POAMETO Ha HUBWUTE npeau
centba. CbAbpXaHMeTO Ha Ha/MyHuUTe
XpaHUTe/IHW  BellecTBa B eKcnepu-
MeHTaslHaTa noysa € MpeAcTaBeHo B
Tab6nuuya 1. PesyntatuTe OT nscnensaHe-
TO Moka3eaT, 4Ye rnoysara e CbC cnaba
KucenuvHHa peakuus (pH B cycneHsus Ha
1 N KCI: 5,96); cbc cpefHO H/BO Ha 06Uy,
aszoT (0,170%); Hucko Ha chocchop (4.40
mg 100 g'l); cpepHo Ha kanuii (18,58 mg
100 g'l) N HACKO CbAbpXaHWe Ha XyMyC.
MoyBaTa e C BUCOKO CbAbpXaHue Ha S
(35,66 mg kg™) 1 B (2,75 mg 100 g*).
Karto 1an10 cbCToAHWETO Ha NI040BUTOCT-
Ta Ha eKcrnepumeHTasHuA napuen e
OMNTMMaUTHa C HAKOJIKO OrpaHnyeHus.
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Potassium was determined from the
solution by direct measurement of the
intensity of the emission at a wavelength
of 766 nm, using AAS PERKIN ELMER
1100B. Sulphur in the plant was determined
gravimetrically according to the method by
Sari¢ et al. (1967). The determination of
boron in plant samples with carmine was
based on the formation of a complex boric
acid ester with carmine which was purple
blue color. The color intensity was
measured on a HALO RB-10 spectro-
photometer at a wavelength of 585 nm.

Study data were processed by the
methods  of  descriptive  statistics.
Significance of differences between
treatments was tested by analysis of
variance (ANOVA). The significance of
differences between arithmetic means
was tested by Fisher's LSD test. Effects
were considered different based on
significant (p< 0.05) F ratio.

RESULTS AND DISCUSSION

Soil tests provide an estimate of
nutrient availability for uptake by plants
and are most useful for assessing the
fertility of fields prior to planting. The
content of available nutrients in the
experimental soil site is presented in the
Table 1. The results of investigation
showed that soil was mild acidic in
reaction (pH in suspension of 1N KCI:
5.96); with middle level of total nitrogen
(0.170%); low in available phosphorus
(4.40 mg 100 g'l); medium in available
potassium (18.58 mg 100 g'l) and low in
humus content. The soil was high in
available S (35.66 mg kg'l) and B (2.75
mg 100 g'l). In general, the fertility status
of the experimental site was optimum with
few limitations.



Tabnuua 1. CbaobpKaHMe Ha HaJIMYHU XPaHUTEsSIHM BellecTBa B rnoysaTa Ha
ekcnepumMmeHTanHma napuen, 0-30 cm AbN60oYMHaA
Table 1. The content of available nutrients in the experimental soil site, 0-30 cm

depth

[loka3aren Parameter EanHuua Unit CroliHocT Values
pH (H:0) 6.98

pH (KCI) 5.96

06wy, a3ot Total Nitrogen 0.170

P,Os mg 100 g™ 4.40

K.0 mg 100 g™ 18.58
Xymyc Humus 2.86
Kanuves kap6oHat Ca-carbonate 0.80

Bop Boron mg 100 g™ 2.75

Cspa Sulphur mg kg™ 35.66

Hali-npeunsHmat meToq 3a onpe- The most precise method of

JensiHe Ha XpaHUTEsIHUTE HYXAWU Ha Nto-
LepHa e uscnefBaHeTo Ha pacTuTenHara
TbkaH. Bbnpekn ye, NMoyBeHUTe TeECTOBE
ca MnonesHu, pacTutesiHa TbkaH Nokasea
Hali-[obpe, KaKBO pacTeHMETO e Npueno
M MHOTO NO-TOYHO NOKasBa, 0COGEHO Cb-
AbpXaHneTo Ha capa u 6op. W3cnea-
BaHaTa KOHLEHTpauusi Ha MuHepan B
ropHaTa 4acT Ha JfilouepHaTa, cpegHata
JINCTHA YacT ¥ CTbOM0TO Ha NuepHa, B
3aBUCMMOCT OT eTana Ha pacTex, ca
npeactaseHn B Tabnvua 2.

determining the nutrient needs of alfalfa is
plant tissue testing. Although soil tests are
helpful, plant tissue tests are the best
reflection of what the plant has taken up
and are far more accurate than soil tests,
particularly for sulfur and boron.

The investigated mineral concentration in
top alfalfa, middle leaf and stem of alfalfa
depending on the stage of growth are
presented in the Table 2.

Tabnuua 2. Bwb3gelicTBne Ha (pasa Ha pacTex Ha fiouepHara Bbpxy
CbAbpXaHneTo Ha 6op, csapa, gpocdop n kanii
Table 2. Effect of alfalfa growth stage on boron, sulfur, phosphorus and

potassium content

PaHHa 6yToHM3auus
Early bud

KbcHa 6yToHM3auua
Late bud

PaHeH ubTex
Early bloom

['opHa YacT Ha niouepHa
Top alfalfa,

CbAabpxaHue Ha 6op
Boron content, mg kg™
CpepgHa nucTHa YacTt
Middle alfalfa leaves
CobAbpxaHve Ha capa
Sulfur content, g kg™
CpepfHa cTbbneHa yact
Middle alfalfa stems
CbabpxaHue Ha
thopcdhop )
Phosphorus content, g kg
CpegHa cTbbneHa yact
Middle alfalfa stems
CbAabpxaHue Ha Kanui
Potassium content, g kg™

92.19%

3.55%

2.47%

20.90°

11.05° 32.13°

1.55°

0.68°

2.23" 2.11°

23.23° 22.40°

Pasnnynute 6yksu nocousar 3HaYMMKN pasfvkn B CTOMHOCTUTE
Different letters denote significantly different means (P< 0.05)
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KoHueHTpauusaTa Ha 60p B ropHaTa
YyacT Ha JfiouepHaTa ce noHwkasa oT
(pasa Ha paHHa 6yToHM3auuMs Ao dpasa Ha
KbCHa B6yTOHM3auus, HO C PasBUTUETO Ha
pacTteHusiTa U CbAbpXaHMeTo Ha 6op ce
yBenuyasa. CbabpxaHNeTo Ha 6op e no-
rofIsM0 OT YCTAHOBEHWS JAuana3oH Ha
[OCTaTbYHOCT camoO B MbpBMSA eTan Ha
pasBuTMe, a BbB BTOPUS U TpeTus eTan
CbAbpPXaHNETO Ha 60p e nof ycTaHo-
BEHOTO fJocTaTbyHO HMBO (Tabnuua 4).
HepocTursT Ha 6op B JiloLepHa BOgU A0
No-KbCU MeXAyBb3/MA W CTpynBaHe Ha
FOPHW NIUCTa, KOUTO Ca TUMWUYHO Xb/ITO-
yepBeHukasw. MpunaraHeTo Ha 60p BbP-
Xy MOYBM C MO-Manko oT 2% opraHuyHa
MaTepus ce npenopbyBa 3a panoHu C
BMCOKO NPOM3BOACTBO Ha /touepHa. 3a
yfiecHsABaHe Ha MpUIOXKEHNETO, 6OpbT
MoXe fa ce gobasu kbm Top PK (Fernandez
and Hoeft, 2011). CbabpxaHMeTo Ha
cApa B cpefHuTE nucTa Ha nouepHata
Bapupa oT 3.55 g kg’ CB BbB (hasa
paHHa 6yToHu3aums Ao 1.55 g kg™ DM B
eTan Ha paHeH ubMTex. Hai-HMCKoTO
CbAbpPXaHWe Ha cApa B CpegHUTe nucta
Ha NoLUepHa e perncTpupaHo BbB (pasa
KbCHa OyTOHM3auus. Mpu no-HaTaTbLUeH
pacTex M pasBuTME Ha pacTeHusiTa, Cb-
ObpPXaHMEeTO Ha TO3M efIEMEHT ce yBesu-
yaBa. BaxHo e fga ce cnomeHe, Ye camo B
paHHUs eTan Ha 6yToHu3auus, CbabpXa-
HMETO Ha cspa B JiucTara Ha nuepHa e
[OCTaTbyHO, a Ha OoCTaHa/MTe eTanu Ha
pacTex e HegoctatbyHo (Tabnvua 2).
Csapata e BaXXeH KOMMOHEHT Ha HSAKOSKO
aMWHOKMCENIMHM 1 e [OoKa3aHo, Ye Bvse
Ha [o6vBa, MPOTEMHOBOTO CbAbPXaHUeE,
NAbTHOCTTA Ha TPEBOCTOA U YCTON4M-
BOCTTa Ha /nwouepHa. He3HauntesiHo Cb-
AbpxaHve Ha doccop B cpegHaTta yacT
Ha cTbbNa Ha NuepHa e OTKPUTO BbB
BCUYKM eTann Ha passutme. KoHueHTpa-
umsaTa Ha thocchop ce noHmxaBa oT 2.47 ¢
kg™ CB BbB (haza paHHa 6yTOHM3ALMSA A0
2.11 g kg™ CB B eTana Ha paHeH LibTex.
Haii-BMCOKOTO CbAbpXaHue Ha Kanuin B
cpefHaTa 4YacT Ha cTb6/10TO Ha fllouepHa e
OoTYeTeHO BBbB (hasa KbCHa GyTOHM3AUMS
(23,23 g kg™ CB), a B pyrute uscneasaHu

Concentration of top alfalfa boron
decreased from early bud to late bud
stage of growth, but with plant
development and growth boron content
increased. The boron content was above
on established sufficiency range only at
the first stage of development, and at the
second and the third stage of growth
boron content was below the established
sufficiency range (Table 4).

Boron deficiency in alfalfa results in
shorter internodes and bunching of top
leaves that are tipically yellow-reddish.
Application of boron on soils with less
than 2% organic matter is recommended
for areas of high alfalfa production.

To make application easier, boron can be
added to the P-K fertilizer (Fernandez and
Hoeft, 2011). Content of sulfur in the
middle alfalfa leaves ranged from 3.55 g
kg'l DM at the early bud stage to 1.55 g
kg™ DM at the early bloom stage of growth.

The lowest sulfur content in the middle
alfalfa leaves was recorded at the late bud
stage, and with further plant growth and
development, content of this element
increased. It is important to mention that
only in the early bud stage of growth
sulfur content in alfalfa leaves was
adequate, and at the others stages of
growth it was defficient (Table 2).

Sulfur is an important component of
several amino acids and has been shown
to influence the vyield, protein content,
stand density and stand life of alfalfa.
Marginal content of phosphorus in the
middle alfalfa stems was detected at all
stages of development.

Phosphorus concentration declined from
2.47 g kg™ DM at the early bud stage to
2.11 g kg™ DM at the early bloom stage of
growth. The highest content of potassium
in the middle alfalfa stem was recorded at
the late bud stage of growth (23.23 g kg'1
DM), and at he other investigated stages
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eTanu Ha pacTex KOHLUeHTpaumsaTa Ha Kanui
€ BUcOKa (JOCTaTbYHWTE HUBA Ha XpaHu-
TEeNHW BellecTBa B JouepHaTa ca npef-
cTaBeHu B Tabnmuya 3).

KoHueHTpaumaTa Ha MUHepasin 06uK-
HOBEHO Ce MPOMEHs1 C pacTexa Ha pacTte-
HUATa, Thil KATO pacTeHNeTO NMa pas/imyHa
(QOTOCUHTETUYHA CMOCOGHOCT M HyXAa OT
XpaHWTeNHW BellecTBa B  pas/iMyeHuTe
etTann Ha pactex (Wang et al., 2015).
Markovi¢ et al. (2009) nocou4sat, 4Ye BbB
BTOPYS eTan Ha pasBUTME Ha NioLepHarta,
KOHUeHTpauusaTa Ha occop B nuctara,
cTbbnata 1 UAnoTo pacTeHne e 3HaunTesTHO
Mo-BMCOKa, OTKOJIKOTO B MbpBUA eTan Ha
pasBuTUE, HO Ha TPETUAT eTan Ha pacTex
CbAbpXaHneTo Ha ocdop ce MNoHMKaBa
Ha 2.70, 2.06 n 2,39 g kg'1 CB, cbOTBETHO B
nictata, CTb6/10TO U LANOTO pacTeHue.
Tes3n aBTOpU CbLLO NOCOYBAT, Ye B McTaTa
“ma Mo-B1COKA KOHLUEHTpaUMa Ha MUHepauin
OT KOMKOTO B CTbbnaTa, C U3K/IUYEeHUe Ha
Kasins. ToBa CbOTBETCTBA Ha U3C/efBaHNSA-
Ta Ha Halgerson et al. (2004), konTo nocouy-
BaT, Ye KOHLeHTpauusata Ha NnoBeyvyeTo Mu-
Hepanu e no-ronsiMa B fiMctara, OTKONKOTO
B CTbb/1aTa, HO Te CbLUO Taka ycTaHOBABa-
BaT, Ye KOHUEeHTpauuaTa Ha Kaauil e no-
ronsMa B cTbb1aTa, OTKONIKOTO B iMcTaTa.

of growth potassium concentration was high
(sufficiency levels of nutrients of alfalfa are
presented in the Table 3).

The mineral concentrations
generally changed with plant growth as
the plant differs in photosynthetic
capability and nutrition requirement at
different growth stage (Wang et al., 2015).
Markovi¢ et al. (2009) indicated that in the
second development stage of alfalfa,
phosphorus concentration in leaves,
stems and whole plant were significantly
higher than in the first stage of
development, but in the third stage of
growth content of phosphorus declined
and were 2.70, 2.06 and 2.39 g kg™ DM,

in leaf, stem and the whole plant,
respectively.  Those  authors  also
concluded that leaves had higher

concentrations of minerals than stems,
except for potassium. This agrees with
Halgerson et al. (2004), who reported that
concentrations of most minerals were
greater in leaves than in stems, but who
also found potassium concentration to be
greater in stems than in leaves.

Ta6nuua 3. CTOMHOCTU Ha pacTUTE/IHUTE TbKaHu, %

Table 3. Plant tissue value, %

P Hepoctur HesHaunTtesiin JocTtaTbyHo Bucoku
deficient marginal adequate high

PaHHa 6yToHM3auns <0.26 0.27-0.29 0.30-0.39 >0.39

Early bud

KbCcHa 6yToHU3aumns <0.23 0.24-0.25 0.26-0.34 >0.34

Late bud

10% ubrex / bloom <0.20 0.21-0.22 0.23-0.30 > 0.30

K

PaHHa 6yToHM3auua <0.91 0.92-1.24 1.25-1.60 1.60-3.42

Early bud

KbcHa 6yToHU3auus <0.87 0.88-1.19 1.20-1.53 1.53-3.27

Late bud

10% ubdrex / bloom < 0.80 0.81-1.09 1.10-1.40 1.40-3.00

S

PaHHa 6yToHM3auns <0.23 0.23-0.26 0.27-0.35 > 0.47

Early bud

KbCcHa 6yToHU3aumns <0.22 0.22-0.24 0.25-0.33 >0.44

Late bud

10% ubrex / bloom <0.20 0.20-0.22 0.23-0.30 > 0.40

*Steve Orloff, Dan Putnam, Chris De Ban, Andre Biscaro, Rob Wilson. BaxHu pelueHus npu TopeHe Ha
nouepHa. UC Cooperative Extension, Siskiyou Country, UC Davis and Los Angeles Country.
*Steve Orloff, Dan Putnam, Chris De Ban, Andre Biscaro, Rob Wilson. Making Sound Alfalfa Fertilizer
Decisions. UC Cooperative Extension, Siskiyou Country, UC Davis and Los Angeles Country.
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Ta6r||/|u,a 4. locTaTb4yHO KOJ/INYECTBO XpaHUTE/THN BelweCcTBa B ropHarta 4acT Ha

nmouepHata — 15 cm, (Meyer et al., 2011)

Table 4. Sufficiency levels of nutrient, top alfalfa — 15 cm, (Meyer et al., 2011)

XpaHUTeHo BeLLLecTBo Hucko JocTtaTbyHo Bucoko
Nutrient Low Sufficient High
Bop Boron, mg kg'1 < 25.00 25.00-60.00 > 60.00

N3BOAN

BaxHO e pa ce onpegenu kora e
HeobxogmMma ynoTpebata Ha docdiop,
Kanuin, cspa n 6op 3a ga ce ocurypm
JoctaTbyeH 406MB 1 Ka4YecTBO Ha NoLep-
Hata. Pa3nuyHuTe noyBu pearnpar pas-
JINYHO Ha TOPEHETO NPV MbPBOHAYA/THO U
ABbNTOCPOYHO Bb3AENCTBUE BbPXY HMBaTa
Ha NOYBEHMTE TECTOBE W peakuusTta Ha
kyntypute. NHhbopmauusita oT uscneasa-
HUSTa Ha noysarta M pPacTUTENTHUTE TbKa-
HW, NpeAcTaBeHa B HacToswara craTus,
TpAbBa fa ce pasrnexja kaTo Hacoka,
KOSITO TpsibBa ga 6bAe npeuusnpaHa 3a
crneyndmnyHn BUAOBE NOYBY N CUCTEMN 3@
Nnpou3BOACTBO Ha fiouepHa. Cnopepn pe-
3ynTatuTe, NoayyYeHn B TOBA NpoyyBaHe,
MOXe [a Ce HanpaBWu 3ak/IloYeHNE, Ye JTio-
uepHaTa nma HefoCTUT Ha CbAbPXaHNETO
Ha 60p BbB (haza KbCHa OYTOHM3aAUUA ©
paHeH LbgTeX N HEAOCTUT Ha cspa BbB
(haza KkbCcHa 6YyTOHM3aUUS.

BJTIATOAAPHOCTWU

ABTOpUTE GnarogapsaT Ha MwuHKUC-
TepcTBO Ha obpa3oBaHMeTO, HaykaTa u
TEXHONOMMYHOTO pasBuTue Ha Penybnvka
Cbpbus, KoeTo (hrHaHCKMpa HacTosLLETO
nscnegBaHe.

CONCLUSIONS
Determining when applications of
sulfur, potassium, phosphorus and boron

are needed is important to insure
adequate alfalfa yield and quality.
Different soils respond differently to

fertilization in terms of the initial and long-
term impacts on soil test levels and crop
response.

The soil and tissue test information
presented in this paper should be viewed
as a guideline to be refined for specific
soil types and alfalfa production systems.

According to the results obtained in this
investigations we can conclude that alfalfa
was defficient in boron content at late bud
and early bloom stage of growth and
defficient in sulfur content at late bud
stage.
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PE3IOME

TEexHOMOrMYHUTE peLLeHns n Tex-
HNUYEeCKOTO 0bopyaBaHe 3a nogobpsiBaHe
Ha MHOroOroAuLlHW TPEBOCTOM 4pes Ls-
NIOCTHO O6HOBsBaHe, npeacTaBeHn B Ha-
cTosiaTa cratusl, oTroBapsaT Ha LenTa 3a
ajantmpaHe Ha TexHonormuTe 3a noacs-
BaHe Ha MHOrOroAMLHN TPeBOCTOU, che-
umnchmyHM 3a BCSIKa NOCTOSIHHA 30Ha U Ha-
CbpyaBaHe Ha HAKOU cneumdnyHN CbOpPb-
XEHUSI 3a MexaHuW3auust Ha TexXHOsoruy-
HWUTE Noc/iefoBaTe/IHOCTU NpU OTIeXaa-
He Ha TPEeBOCTOM.

3a pa ce wmsbepar nogxoaswmTe
peLleHnsa 1 TeXHoNorun 3a nofobpsisaqe,
NbpBo TpsibBa Aa ce onpefenaT NpUYUHKU-
Te 3a gerpagupaHe Ha MHOroroguliHuTe
TPEBOCTOU, Tbil KATO MPUNOXKEHMETO Ha
BCAKO efHO pelweHne 6e3 pga 6baar
OTCTpaHeHu NPUYMHNTE 3a Aerpajauuata
BOAM QA0 p[06pu pesyntatm camo 3a
KpaTbK nepuog,.

MonynspuanpaHeTo Ha Hali-nogxo-
OAlNTEe  TEXHOMOIMYHM nocfnegosartesi-
HOCTM 3a nogobpsiBaHe Ha TpeBocTOUTE
Cce OCHOBaBa Ha ycTaHoBsiBaHe Ha 6na-

SUMMARY

The technological solutions and
technical equipment for improving the
permanent grasslands by total renovation,
presented in this paper, respond to the
objective regarding the adaptation of the
permanent grassland reseeding
technologies, specific to each stationary
area conditions and promotion of some
specific equipment for mechanization the

technological sequences in grassland
farming.
To decide the  appropriate

improvement solutions and technologies,
the causes of the degradation of
permanent grassland must be previously
determined, because the application of
any solution to improve the sward without
removing the degradation causes, leads
to some good results, valid only on short
time.

The promotion of the most suitable
technological sequences for improving the
grasslands is based on establishing a
favourable interaction between the
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ronpusTHO B3aUMOZENCTBNE MeXAY TpeB-
HWTE eKoCcUCTeMU, MoAO06GpeHn upes us-
NNIOCTHOTO OOHOBSIBAHE W CUCTEMUTE 3a OT-
rnexpgaHe Ha XXUBOTHWU, C AOOpY pe3ynTartu
npu nu3non3saHe Ha NPUPOAHUTE pecypcu.

CbL0 Taka ce npeApwxaa npeana-
raHuTe TEXHOMOTMYHN PELUEHUS Aa enun-
MUHMPAT UK orpaHMyaT edoekTa Ha BbH-
LWHATE OrpaHMYyaBalli hakTopu, Taka ye
Ja ce ocurypu ronsiMa npoayKTMBHOCT U
BMCOKa CTOMHOCT Ha dhypaxa.

TpeBocTOWTE B €KCNEpUMMEHTa ca
pa3nosiokKeHN B TPW Pas3nIUyHK palioHa u
HMBO Ha 06€e3MneyYeHOCT Ha CTONaHCTBOTO
CbC Ce/ICKOCToMaHCKa TEeXHWKa. YCTaHo-
BEHa e MPOoAYKTMBHOCTTA M KA4eCTBOTO Ha
hypaxuTe 3a nepuog, ot TpW roANHN.

Pe3yntatute, npeactaBeHn B Hac-
TosiLlaTa crtaTusa, U CTaTUCTUYECKOTO W3-
yncnsiBaHe Ha AaHHW OT eKcnepuMeHTan-
HWTE MnoseTa nokassaT MNPeBb3X0ACTBOTO
Ha LS/IOCTHOTO MoACsBaHe, KakTo 3a xpa-
HUTEeNHaTa CTOMHOCT, Taka U 3a doypaxo-
NPOVN3BOACTBOTO B CPAaBHEHWNE C KOHTPOSI-
HUS BapuaHT.

KnouoBn  aymu:  TexHOMorus,
nogobpsieaHe, TPEBOCTOM,  ULSIOCTHO
noacsiBaHe, KayecTBO Ha  doypaxa,
Nnpoun3BOACTBO

YBO/,

Mopaan dhakta, ye TpeBocTOUTE Ca
pasnosioKeHW MpM MHOr0 pasHoo6pasHu
NMOCTOSAHHM YC/I0BUS, OOMKHOBEHO 3aemar
MOBBbPXHOCTU, HENOAXOOAWM 3a Apyru
KynTypu, WM nopagu HepocTarbyHUTe
IM3MKO-XMMMWYHM CBOICTBA Ha MouyBaTta,
UAn nopaau oporpacusaita Ha TepeHa u
APYrM MPUYMHK, TAXHaTa NPOAYKTUBHOCT
Ce BNMsie KakTo OT YCfoBuUsATa Ha cpepa-
Ta, KbAETO Ce HamupaT, Taka U OT Aei-
HOCTUTE Ha YOBEKa U CEJICKOCTOMaHCKUTEe
XMBOTHU. OT Apyra cTpaHa, NpousBoau-
TeNHOCTTa Ha TpBOCTOMTE € NpSKo
noB/usiHa OT AEWCTBMETO Ha BGUOTUYHK ”
AHTPOMOreHHN (hakTopu KaTo M30CTaBsHE
W HenpaBwiHa ynotpeba, gucbanaHc Ha
BogaTa, 3ambpcsBaHe un gp. (Mocanu et
al., 2015, Mocanu et al., 2018).

OCHOBHWTE MEPKM 3a KOSIMYecTBe-

grassland ecosystems improved by total
renovation and the animal breeding
systems, with good results of natural
resource utilization.

It is also intended that the proposed
technological solutions eliminate or limit
the effect of external restrictive factors so
as to ensure a high feed production and a
high feed value.

The grasslands taken in experiment
were located in 3 different areas in terms
of stationary conditions and the
endowment level of farm with agricultural
equipment. Determinations regarding the
feed production and quality over a period
of three years were made.

The results presented in this paper
and the statistical calculation of data from
experimental fields show the superiority of
putting into practice of improvement
technologies by total reseeding, both of
the nutritional value and production of the

forages obtained, compared with the
control variant.
Key words: technology,

improvement, grassland, total reseeding,
feed quality, production

INTRODUCTION

Due to the fact that the grasslands
are located under very varied stationary
area conditions, usually occupying the
surfaces unsuitable for other crops, either
due to the deficient physical-chemical
properties of the soil, or due to the terrain
orography and other causes, their
productivity is closely influenced both to
the conditions of environment where they
are and the activities of man and his
animals. On the other hand, grassland
productivity is directly influenced by the
action of biotic and anthropogenic factors
such as abandonment and improper use,
water imbalance, pollution etc. (Mocanu et
al., 2015, Mocanu et al., 2018).

The main measures to increase
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HO 1 Ka4YeCTBEHO yBesMyaBaHe Ha npous-
BOAMTE/NIHOCTTA Ha TPEBOCTOUTE CE OCHO-
BaBaT Ha NMpemaxBaHe WM MoHWXaBaHe Ha
Bb34eNCTBMETO Ha OrpaHuyaBaluTe ak-
TOPU BbPXY TAXHATA NPOU3BOANTENHOCT.

3a fga ce ycTaHOBAT NOAXO4ALLM
MEPKM M TEexXHo/orMn 3a nofobpsiBaHe,
npuuvHKTE 3a gerpagaumsita Ha CbOoTBET-
HWUsi TPEBOCTON TpsibBa Aa 6bAaT npeaBa-
pUTEsTHO OnpeaesieHn, Tbii kKaTo npunara-
HETO Ha KakBato M fJa e MsApka 3a
nogobpsiBaHe Ha pacTUTesHMA Knnum 6es
npeMaxBaHe Ha MpuuMHUTE 3a gerpaja-
uus BOAM [0 HSKOW [06pu pesynrtatw,
Ba/IMHN camo B KpaTkocpoyeH nnaH (Ene
et al., 2014, Mocanu et al., 2017).

Llenta Ha TEXHOMOTUYHUTE peLue-
HUSI M TEXHWYECKUTE CpeAcTBa 3a Nofo6-
psiBaHe Ha MOCTOSHHUTE TPEBOCTOM 4pes3
MeToda Ha USAMNOCTHOTO MOACSBaHe ce
cbetom ot (Mocanu et al., 2015, Mocanu
et al., 2018):

-MPUroAHOCT Ha TexHonorumTe 3a
NOBTOPHO noAcsBaHe, crneuyndunyHn 3a
yCcnoBusiTa Ha TepeHa, 3a Cb3gaBaHe Ha
YCTOMYMBU CE/ICKOCTONAHCKN CUCTEMM, C
MUHVMAsIHN Bb34ENCTBUSA, NPUYMHEHN OT
W3MEHEHWNETO Ha KMMaTa U UKOHOMUYec-
KaTa onTUMMU3auMsa Ha TEXHONOTUYHUTE
nocnegosatesiIHoCcTM 3a fgobuBaHe U
M3Mnosi3BaHe Ha TpeBocTouTe hypaxu;

-MoBMLIABaHE Ha XpaHuWTesHaTa
CTOMHOCT Ha TpeBaTa, KOeTo e ocurypu
6asiaHcMpaHo M eEKTMBHO XpaHeHe Ha
XMBOTHUTE, O0OCOBGEHO Ha roBegara MU
oBLETE, 3a fa ce nosy4yar 34paBOoC/I0BHU
300TEXHUYECKN NPOAYKTU N XYMaHHO OT-
HOLLEHME KbM XUBOTHUTE;

-nonynsipuavpaHe Ha 4acTt oT 060-
py4ABaHETO 3a MexaHW3uMpaHo oTriexga-
He Ha TpeBOCTOM, MO-CNeyMasHO Ha
TEXHOMOTMYHMUTE MocnefoBaTesIHOCTU 3a
nogobpsieaHe Ha TpeBOCTOMTE  upes3
MeToAa Ha MOBTOPHO NOOACSBaHeE.

MATEPVAT N METOOU

B cTatusita ca npeAcTaBeHn TEXHO-
NIOTUYHN PELLEHUS N TEXHUYECKO 060pYya-
BaHe 3a nofo6psiBaHe Ha MNOCTOSIHHUTE
TPEBHU M/IOWM YpPE3 LSIOCTHO 0GHOBSIBA-

quantitatively and  qualitatively  the
grassland production are based on
removing or diminishing the effect of
limiting factors of their productivity.

To establish the adequate
improvement measures and technologies,
the causes of the degradation of the
respective grass must be determined in
advance, because the application of any
measure to improve the vegetal carpet
without  eliminating the degradation
causes leads to some good results, only
valid in the short term (Ene et al., 2014,
Mocanu et al., 2017).

The purpose of the technological
solutions and the technical means of
improving the permanent grasslands
through total renovation method consist of
(Mocanu et al, 2015, Mocanu et al.,
2018):

-suitability of reseeding
technologies, specific to each stationary
area condition, for establishing the
sustainable agricultural systems, with
minimal effects caused by climate change
and the economic optimization of the
technological sequences for obtaining and
exploiting the grassland fodders;

-increasing the grass nutritional
value, that will ensure a balanced and
efficient animal feeding, especially of the
bovine and sheep species, in order to
obtain healthy zoo technical products and
animal welfare;

-the promotion of some equipment
for mechanization the grassland farming,
in particular the technological sequences
to improve the grasslands by reseeding
method.

MATERIAL AND METHODS
In the paper are presented
technological solutions and technical
equipment for improving the permanent
grasslands by total renovation from three
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He OT TpW eKCrnepuvMEeHTasIHU nosieTa Ha
HayuyHo-u3cnepoBsaTesicku  WHCTUTYT  3a
nacuwa bpawos (RDIG Brasov), Pymb-
HYA, pasnosioxeH B [paryw (npegcrasu-
Te/IHO MSICTO 3a obnacTt darapac), Bnage-
HY (NpeacTaBUTENHO MACTO 3a OKpPbI bpa-
wos) n Tucay (NpeAcTaBUTE/IHO MACTO 3a
jonnHata Ha Twucay - o6nact bysay),
KOeTO NO3BO/ISIBA Pa3npoOCTPaHEHVNETO Ha
pesyntatute OT W3CfeABaHusiTa BbPXY
CpaBHWTE/IHO roasiMa MJ/ioL, NocTaBeHa B
ChLUUTE CTaUMOHAPHN YCNOBUS.

OnuTbT, Hamupaly, ce B Jparyul, e
cb3faneH npe3 nponetra Ha 2016 r.,
BbpXy nose ¢ HaknoH mexay 0... 2%, B
TPY BapuaHTa, C YeTupu MOBTOPEHUSA
(durypa 1, a):

V1 - NOCTOsIHHEH TpeBOCTON 6e3
Hameca (KOHTpONeH napuen);

V2 - OCTOSIHEH  TPEeBOCTOA,
nogobpeH upe3 UAMOCTHO MOACsABaHe,
BapysaHe c 8,0 t/ha (CaCOy);

V3 - MOCTOSIHEH  TpPEeBOCTOA,
nogobpeH upe3 UAMNOCTHO MOACsABaHe,
BapyBaHe ¢ 8,0 t/ha (CaCOs3) n exerogHo
NnposeTHO TopeHe ¢ NsoPsoKso.
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experimental  fields of Research-
Development Institute for Grassland
Brasov (RDIG Brasov), Romania, located
at Dragus (a representative location for
Fagaras District), Viadeni (a
representative location for Brasov District)
and Tisau (a representative location for
Tisau Valley — Buzau District), allowing the
dissemination of research results on a
relatively large area placed in the same
stationary areas conditions.

The experience located at Dragus
was established in the spring of 2016 on a
field with a slope between 0...2 %, with
three variants, in four replications (Figure
1,a):

V1- permanent grassland without
intervention (control plot);

V2- permanent grassland improved
by total reseeding, liming with 8,0 t/ha
(CaCOy);

V3- permanent grassland improved
by total reseeding, liming with 8,0 t/ha
(CaCO3) and annual spring fertilised with
N5oP50Kso.
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dur. 1. Cxemmn Ha eKkcnepnMeHTasIHUTE noneta

a-Aparyw; b-Bnagenu; c-Tucay

Fig. 1. Schematic diagrams of the experimental fields:

a-Dragus; b-Vladeni; c-Tisau.
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OCHOBHMTE arpoOXMMUYHN CBOICTBA
Ha no4yeata OT EKCMNEPVMMEHTA/THO Mone
[Jparyw ca npeactaseHu B Tabnuua 1.

OT paHHuTe, nMpeacTaBeHn B
Tabnuua 1, cnegBa, ye noysBata, BbpXy
KOATO € MOoCTaBeH eKcnepyMeHTasIHuA
napuen, B npocdwmn 0-10 cm e ymepeHo
Kncena, MHoOro cnabo cHabgeHa B P n
cpefHo 3anaceHa ¢ K, a Ha gbn6oynHa ot
10-20 cm e cnabo kucena, MHoro cnabo

3anaceHa c P u cpegHo 3anaceHa c K.

The main agrochemical properties
of soil from experimental field Dragus are
presentated in Table 1.

From the data presented in table 1 it
follows that the soil on which the
experimental site was placed, in the 0-10
cm profile, is moderately acidic, very
poorly supplied in P and medium supplied
in K, and in the area 10-20 cm is weakly
acidic, very poorly supplied in P and
medium supplied in K.

Ta6r||/|u,a 1. OCHOBHUK arpoxXmMmmnyecKkun CBOIACTBa Ha rnoysaTa B eKCrnepnmMmeHTasiHO

nose B Jparyuw

Table 1. The main agrochemical properties of soil from experimental field Dragus

HacTosw, 6poii | 3oHa 3a npobu | pH P-AL | K-AL
Current number | Sampling area | (H,O) ppm ppm
1 0-10 cm 57 6,0 114,0
2 10-20 cm 59 3,0 51,0
M3BbpLUeHNTe TEXHOMOrMYHU Noc- The performed technological
nefoBaTenHOCTM MNpuM Nb/HOTO Bb3CTa- | sequences for the total renovation
HOBsiBaHe ce CbCTosXa B: consisted in:

- eceHHa opaH (Purypa 2, a);

- 06paboTka Ha noyBaTa C Texka
AnckoBa bpaHa (durypa 2, b);

- BapyBaHe c 8,0 t/ha CaCO;
(durypa 2, ¢);
- MOArOTOBKA Ha NIeEXUTE C fieka
AnckoBa bpaHa, 2 npoxoau (durypa 2, d);
- Ba/MpaHe npean cemtbarta
(Purypa 2,e);

- 3acsiBaHe CbC Cesifika 3a 3bpPHEHM
KynTypu (Purypa 2, f);

- Ba/MpaHe cnepg centba (durypa 2,
9);

- TopeHe ¢ N5oPs50Ksg (Purypa 2, h).

- autumn plowing (Figure 2,a);

- soil cultivation with heavy disc
harrow (Figure 2,b);

- liming with 8.0 t/ha of CaCO;
(Figure 2,c);

- seedbed preparation with
lightweight disc harrow, 2 passes (Figure
2,d);

- rolling before sowing (Figure 2,e);

- sown with the cereal seed drill
(Figure 2,f);

- rolling after sowing (Figure 2,9);

- fertilizing with NsoP50Kso (Figure 2,h).
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|
dur. 2. TeXHONOrMYHU NOCe[0BaTE/THOCTN B €KCNePUMEHTa/THO nosie B Jparyliu.
a-eceHHa opaH; b- nousoobpaboTka ¢ Texka Anckosa bpaHa; c-BapysaHe ¢ 8,0 t/ha CaCOs;
d- NoAroToBKa Ha fiexu ¢ fieka avckosa bpaHa, 2 npoxoau;
e-BasimpaHe npeau centba; f-cemtba CbC cesnka 3a 3bPHEHN KYyNTypw;
g-BanmpaHe cnepg centba; h- exerogHo TopeHe ¢ NsgPsoKso.
i- thypax ¢ BCOKa XpaHuUTesiHa CTOWHOCT.
Fig. 2. Aspects with technological sequences of Dragus experimental field.
a-autumn plowing; b-soil cultivation with heavy disc harrow; c-liming with 8,0 t/ha of CaCOsg;
d-seedbed preparing with the lightweight disc harrow, 2 passes;
e-rolling before sowing; f-sown with the cereal seed drill;
g-rolling after sowing; h-annually fertilising with NsoPsoKso.
i- feed with a high nutritional value.
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OnuTbT, Hamyvpaly, ce BbB Bnagehw,
e cb3ganeH npes 2015 r., Bbpxy none c
HaknoH mexay 5... 20%, B Tpn BapuaHTa,
¢ ueTupwu nosTopeHus (durypa 1, b):

V1 - NOCTOsIHHEH TpeBOCTON 6e3
Hameca (KOHTPO/EeH napuen);

V2 - NOCTOSiHEH  TPEeBOCTOW,
nogobpeHa upes UAMNOCTHO MoOAcCsBaHe,
TopeH ¢ 30-32 t /ha TeueH opraHu4yeH Top
(Tvn gulle) cnep nosiBata Ha pacTeHUATa;

V3 - MOCTOSIHEH  TpPEeBOCTOA,
nofobpeH upe3 UAMOCTHO MoOACABaHe,
TopeH ¢ 30-32 t/ha TeueH opraHuyeH Top
(Tvn gulle) cnep cenT6aTa; TOPEH exeroa-
HO Ha nponeT ¢ NsgPsoKsp.

3BbpLueHUTe TEXHOIOTNYHK MOoC-
nefoBaTeIHOCTM NPU UAIOCTHOTO MOACH-
BaHe ce CbCTOAT B:

- MOAFOTOBKA Ha Nexute OT [Ba
nepneHanKynsapHY npoxoja 3a cpefHa
6paHa (nocnegHata B cCbliarta nocoka
KaTo Ha ceutbara) (Purypa 3, a);

- ceutba cbC cesnka MSPFP-2,5,

™n RDIG, KOATO n3BbpLIBa
nocnegosareniHo  Tpu  onepauMm B
e[HOKpaTHO MpemuHaBaHe (BasMpaHe,

centba, BasipaHe) (durypa 3, b);

- BapyBaHe ¢ 5 t/ha xugpatHa Bap,
CbC CbAbpXaHue Ha cBobogeH CaO
87,34%, (durypa 3,c);

- TOPEHE C TEYEH OpraHW4yeH Top
(Tvn gulle), 30-32 t/ha (Purypa 3.d).

The experience located at Viadeni
was established in 2015 on a field with a
slope between 5...20 %, with three
variants, in four replications (Figure 1,b):

V1- permanent grassland without
intervention (control plot);

V2- permanent grassland improved
by total reseeding, fertilized with 30-32
t/ha liquid organic fertilizer (gulle type)
after emergence of the plants;

V3- permanent grassland improved
by total reseeding, fertilized with 30-32
t/ha liquid organic fertilizer (gulle type)
after sowing; and fertilised annually on
spring with N5oPsoKsg.

The performed technological
sequences for the total reseeding
consisted in:

- seedbed preparing by two

perpendicular middleweight harrow passes
(the last one in the same sense as the
sowing direction) (Figure 3,a);

- sowing with MSPFP-2,5 seeder,
RDIG type, which performs successively
three operations in a single passing
(rolling before, sowing, rolling after)
(Figure 3,b);

- liming with 5 t/ha of hydrated lime,
with a free CaO content of 87.34 %,
(Figure 3,c);

- fertilization with liquid organic
fertilizer (gulle type), 30-32 t/ha (Figure
3.d).
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dur. 3. TexHOMOrM4yHM nocsiefoBaTe/IHOCTU B EKCMEePUMEHTa/THO MoJsie BbB
BnapeHu

a- NoAroToBKa Ha Niexv OT ABa NeprneHAVKYIAPpHM NpoXoaa C Texka Anckosa bpaHa;

b-ceutba cbe cesnka MSPFP-2,5, Tun RDIG Brasov;

C- TOpeHe C TeyeH opraHudeH Top (Tun gulle); d-sapysaHe ¢ 5,0 t/ha CaO;

e- exerofiHo TopeHe ¢ NsoPsoKso; f-doypadku ¢ BUCOKa XpaHuTeIHa CTOMHOCT.

Fig. 3. Aspects with technological sequences of Vladeni experimental field:
a-seedbed preparing by two perpendicular passes with heavy disc harrow;

b- sowing with MSPFP-2,5 seeder, RDIG Brasov type;

c- fertilization with liquid organic fertilizer (gulle type); d- liming with 5,0 t/ha of CaO;

e- annually fertilising with NsoPsoKso; f- feed with a high nutritional value.
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OCHOBHMTE arpoOXMMUYHKN CBOICTBA
Ha no4yeata OT EKCMNEPVMMEHTA/THO Mone
[Jparyw ca npeactaseHu B Tabnuua 2.

OT paHHuTe, nMpeacTaBeHn B
Tabnvua 2, ce Bmxga ye noysara, Bbpxy
KOATO € pacnosiokKeH eKcrnepyMeHTasHuSA
napuen, B npocdwmn 0-10 cm e ymepeHo
kucena, MHoro cnabo 3anaceHa ¢ P wu
cpefHo 3anaceHa c K, a Ha Abn6o4ynHa oT
10-20 cm e cnabo kucena, MHoro cnabo

3anaceHa c P u cpegHo 3anaceHa c K.

The main agrochemical soll
properties of experimental field Vladeni
are presentated in Table 2.

From the data presented in Table 2
,the soil on which the experimental site is
located, in profile 0-10 cm, is strongly
acidic, poorly supplied in P and medium
supplied in K, and in the area 10-20 cm is
moderately acidic, very poorly supplied in
P and medium supplied in K.

Ta6r||/|u,a 2. OCHOBHU arpoxXmMmnyeckun CBOlCTBa Ha noysaTa B eKCrnepnmeHTasiHO

nosie BbB BrageHu

Table 2. The main agrochemical soil properties of experimental field Vladeni

HacTosw, 6poii | 3oHa 3a npobu | pH P-AL | K-AL
Current number | Sampling area | (H,O) ppm ppm
1 0-10 cm 50 13,5 128,0
2 10-20 cm 51 7,0 84,0

OnnTeT, HamMpaLy, ce BLB Tuwway e
cb3ganeH npe3 2016 r., Bbpxy none c
HaknoH mexgy 0-5%, B ABa BapuaHTta, C
yeTmpu nosTopeHus (dPurypa 1, c):

V1 - NOCTOsIHHEH TpeBOCTON 6e3
Hameca (KOHTPOsEeH napuen);

V 2 - OCTOSIHEH TPEBOCTOW,
nofo6peH upes UANOCTHO NoAcsABaHe, TOPeH
exerofHo npes nponetra ¢ N5oPs5oKso.

M3BbpLIeHnuTe TEXHOTOMMYHU
nocnefoBaTtesIHoCTM  MpU  USASIOCTHOTO
noacsiBaHe ce CbCTOAT B:

- eceHHa opaH (Purypa 4, a);

- NOAroToBKA Ha CcemeHaTa ¢
poTaumoHHa mennHuua (Purypa 4, b);

- pbyHa WM camMOXofHa Ccessika
(durypa 4, c);

- 06paboTka Ha noysaTta C nomoLuta
Ha TPagWUMOHHW 6paHun, TerneHn ot
paboTteLm X1BoTHU (Purypa 4, d);

- B&/IMpaHn pPbYyHO WAN CbC Camo-
XO[EH CEeNCKOCTOMAHCKW VMHBEHTap, cnepg
centba wiu npegun TopeHe (Purypa 4. e);

- TOPEHN PBYHO WIM C PDbUHO

ynpaBnsiBaH uHeeHTap (Purypa 4, f).

The experience located at Tisau
was established in 2016 on a field with a
slope between 0-5 %, with two variants, in
four replications (Figure 1,c):

V 1- permanent grassland without
intervention (control plot);

V 2 - permanent
improved by total reseeding,
annually on spring with NgoP50Ksp.

grassland
fertilised

The technological sequences
performed for the total reseeding
consisted in:

- autumn plowing (Figure 4,a);

- seedbed preparing with
miller (Figure 4,b);

- manually or self-propelled seed
drill (Figure 4,c);

- soil cultivation using traditional
harrows operated with working animals
(Figure 4,d);

- rolled manually or with self-
propelled farm equipment, after sowing or
after fertilizing (Figure 4.e);

- fertilized manually or with tools
manually operated (Figure 4,f).

rotary
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g
dur. 4. TeXHOOTMYHM MociefoBaTe/IHOCTU B eKCNepUMEHTasTHO nose B Tucay
a-opaH ¢ paboTHM XMBOTHY; b-noaroToBka Ha fiexu ¢ pesa;
C- pbyHa UM camoxofHa cessika; d- obpaboTka Ha nousata C TPAAULIMOHHM GpaHuW, TerfieHn oT paboTHU
XUBOTHU; €- PbYHO Ba/iMpaHe MM CbC CaMOXOHO CEesfICKOCTONaHCKO obopyABaHe, crief cemtba wam cneg
TOpeHe;
f-pbYHO TOPEHEe MM C PBYHO YNPaB/IsBaHN MHCTPYMEHTU; g- (hypadk C BUCOKA XpaHUTesIHa CTOMHOCT.
Fig. 4. Aspects with technological sequences of Tisau experimental field.
a-plowing operated with working animals; b-seedbed preparing by rotary miller;
c-manually or self-propelled seed drill; d-soil cultivation using traditional harrows operated with working
animals; e- manually rolling or with self-propelled farm equipment, after sowing or after fertilizing;
f-fertilized manually or with tools manually operated; g- feed with a high nutritional value.
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PE3YJITATU N OBCBXXOAHE

B onuta, Hamupaly ce B Aparyw, e
n3non3saHa noaxofsilia cMmec oT cemMeHa,
cbeTosWa ce oT: Festuca pratensis 19%;
Festuca arundinacea 23%; Dactylis
glomerata 19%; Phleum pratense 12%;
Trifolium pratense 16%; Trifolium repens
5% 1 Lotus corniculatus 6%.

B Tabnmua 3 e npeacraBeHo
roguwHoTo npomssoacteo (tha CB,
roguHun 2016, 2017 1 2018) Ha pas/ivyHn
BapuaHTn (V1, V2 n V3). lNokasaHn ca
pasnMyHu cToiHocTn oT 4,18 t/ha CB,
BapvaHT V1 npe3 2018 r., go 14,68 t/ha
CB, BapuaHT V3 npe3 2017 roguHa.

RESULTS AND DISCUSSION

In the experience located at Dragus,
a suitable seed mixture was used for a
mixed utilization, consisting of: Festuca
pratensis 19 %; Festuca arundinacea 23
%; Dactylis glomerata 19 %; Phleum
pratense 12 %; Trifolium pratense 16 %;
Trifolium repens 5 % and Lotus
corniculatus 6 %.

In Table 3, the annual production
(tha DM, years 2016, 2017 and 2018) of
different variants (V1, V2 and V3) are
presented. It shows different value from
4,18 t/ha DM, variant V1 in 2018, to 14,68
t/ha DM, variant V3 in 2017.

Ta6bnuua 3. NognwHo npomnssoacTBo (t/ha CB) OoT ekcrniepumeHTas/IHO NnoJsie B

Aparyw

Table 3. The annual production (t/ha DM) from experimental field Dragus

BapuaHTt FfopuHa / Year

Variant 2016 2017 2018
Vi 6,72 6,22 4,18
V2 8,95 9,56 8,02
V3 9,10 14,68 10,05

B Tabnuua 3 ce 3abensassa, 4e
npe3 2016 r., BbB BapunaHtn V2 un V3,
Nnpon3BOACTBOTO Ha CyXO BeLLeCcTBO ce
yBenuyasa ¢ 33%, cboTBeTHO ¢ 35% B
CcpaBHeHMe ¢ V1, KOHTPOSHUAT BapuaHT,
HenogobpeH NOCTOSHEH TpeBocCToi. MNpes
2017 r. npu BapuaHt1 V2 n V3 nma nosu-
laBaHe B MPOU3BOACTBOTO Ha CYXO Be-
wecTtso ¢ 53%, cboTBeTHO 136% B Ccpas-
HeHue ¢ V1, KOHTPOJTHUAT BapuaHT. Cpas-
HsBaliky ABaTa BapuaHTa Ha Noao6peHus
TpeBocToin, V2 n V3, cnpsimo V3, BapunaH-
TbT TOPEH EXerogHo, Mma nosuLIaBaHe
Ha Npomn3BoACTBOTO C 54%. Mpe3 2018 r.,
npu BapuaHtn V2 1 V3 nma nosuiasaHe
B NPOW3BO/ACTBOTO Ha CYX0 BeLeCTBO C
92%, cboTBeTHO 142% B cpaBHeHue ¢ V1,
KOHTPO/HMAT  BapuaHT. CpaBHsABaiku
gsara BapuaHTta, V2 n V3, cnpavo V3,
BapuaHTbT TOPEH eXerogHo, nma nosu-
LaBaHe Ha Npon3BOACTBOTO C 26%.

Tab6nmua 4 nokasea Cyx0oTO Beljec-
TBO W HAAKOWM €/IeMEHTM OTHOCHO Kauec-
TBOTO Ha ypaxute OT eKcrnepumeH-

From Table 3 it is observed that, in
2016, at V2 and V3 variants dry matter
production increases of 33 %, respectively
35 % compared to V1, the control variant,
unimproved permanent grassland. In
2017, at variants V2 and V3 have been
obtained dry matter production increases
of 53 %, respectively 136 % compared to
V1, the control variant. Comparing the two
variants of improved grassland, V2 and
V3, to the V3 variant, the fertilized variant
annually, we have a production increase
of 54 %. In 2018, on V2 and V3 variants
has been obtained 92 % increase in dry
matter production, respectively 142 %
compared to V1, the control variant.
Comparing the two variants, V2 and V3,
at V3 variant, the annually fertilized
variant, it has obtained a production
increase of 26 %.

Table 4 shows the dry matter and
some elements regarding the quality of
the forages from the Dragus experimental
field, for all variants (V1, V2 and V3) and
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TanHoTO none B [lparylwl 3a BCUYKM
BapuaHTtn (V1, V2 n V3) n roanum (2016,
2017 n 2018). 3abensasBsa ce, ye u gsata
BapuaHTa V2 n V3 B CpaBHEHWE C KOH-
TposiHusA BapmaHT V1 gasat ctatuctnyec-
KV 3HaUY MW pasfivkn B CbbpXaHMETo Ha
CypoB npoTeuH, kakto npe3 2016 r., Taka
n npe3 2017 r., KaKTo cnensa:

- 3a 2016 r. pasnukite ca MHOro
3HaUUTEsHY;

- 3a 2017 .
3HaUUTE THN.

pas3nnknute Cca

years (2016, 2017 and 2018).

We can see that both variants V2 and V3
compared to control variant V1, give
differences statistically insured for crude
protein content, both in 2016 and in 2017,
as follows:

-in 2016, the differences are very
significant;

- in 2017,
significant.

the differences are

Ta6smua 4. Cyxo BELWECTBO U HAKOW €/IEMEHTM OTHOCHO KauyeCTBOTO Ha (hypaxu

OT eKCnNepnMeHTaUT1HO MnoJie B ,El,parym

Table 4. Dry matter and some elements regarding the quality of the forages from

the Dragus experimental field

Fogura | BapuaT SS' gg gz g‘,‘:’ KOGADF | KA/IADL Eg?:’ Sﬁg 8380
Year Variant [%] [%]
[t/ha] [%] [%] [%0] [%] [%] [%]
V1 6.72 8.8 6.9 38.8 423 5.7 58.3 | 44.2 40.4
2016 V2 8.95** 15.2% | 9.6%+ | 33.4°° | 38" 4.9 50.7%° | 61.8% | 58.1%**
V3 9.10%* | 16.3*** | 9.7¢+ | 32.6°° | 38.8° 5.2 52.4° | 63.2¢ | 58.0***
V1 6.22 14.0 105 | 34.0 38.9 5.6 59.6 | 52.8 53.0
2017 V2 9.56*** | 16.1* 10.6 | 30.7° | 34.9° 6.3 50.5% | 55.7 49.5
V3 14.68** | 15.8* | 10.1 | 31.9 36.5 6.4 54.3° | 54.1 48.0
V1 4.18 13.0 9.2 34.2 35.4 55 550 | 615 50.6
2018 V2 8.02¢ | 14.1 9.7 32.3 35.1 4.9 56.3 | 61.6 54.4
V3 10.05*** | 14.0 10.1* | 31.3° | 38.0 55 60.2° | 59.4 52.5
LSD 5 % 1.26 1.52 0.86 2.19 3.01 1.02 4.69 4.47 522
LSD 1% 1.72 2.13 1.20 | 3.07 4.22 1.43 6.57 6.27 7.33
LSD 0.1 % 2.34 3.01 1.70 | 4.34 5.97 2.02 9.29 8.87 10.35

LSD 5% =5.22 LSD 1% =7.33

LSD 0.1% = 10.35

CB- cyxo BelecTBo; Cl- cypos npoTtewnH; CIN — cyposa nenen; CP- cyposu pmbpu; KOD — KucenmHHo
[eTepreHTHN ombpu; KOJ1 — KUCENMHHO AeTEPreHTeH NUrHuH; HA®- HeyTpanHo aeTepreHTHU chubpu; CCB-
CMW/IaeMOCT Ha cyxo BewecTBo; COB - cMnnaeMocT Ha OpraHM4yHOTO BELLECTBO

DM- Dry Matter; CP- Crude Protein; CA- Crude Ash; CF- Crude Fiber; ADF-acid detergent fiber; ADL-acid
detergent lignin; NDF-neutral detergent fiber; DMD-dry matter digestibility; OMD-organic matter digestibility

B Ta6nuuya 5 ca npeacrtaBeHn pe-
3ynratute oT TecT Ha CTIoAbHT (hakTop
A - BapuvaHT, haktop B - roguHa), us-
BbpLUEH BbPXY NPOAYKTUBHOCTTA, NOAYUYEHN
B €KCNEPUMEHTA/THOTO nosie Ha JparyLu.

OT Tabnuua 5 mMoxem ga BuANM,
Yye u gBarta BapuaHTa V2 u V3 gasar npo-
U3BOACTBO C yBeNMYeHa HeTHaTa CTOMHOCT
CNpsIMO KOHTPOJIEH BapuaHT V1, He3aBucu-
MO OT eKcnepuMMeHTasiHaTa roAvHa, KakTo
cnenga:

- BapuaHT V2 - Bcska ekcnepumeH-
TaslHa rovHa Mma noBuLlBaHe OT OTYeT-
NINBO 3HAYMMO [0 MHOIO 3HAYMMO, Mexay
33,2% 1 91,9%

In Table 5 the results of the student
test (factor A - variant, factor B - year),
performed on the productions obtained in
the Dragus experimental field are
presented.

From Table 5 we it can see that
both variant V2 and V3 give production
increases net superior to control variant
V1, regardless of the experimental year,
as follows:

-V2 variant - each experimental
year gives increases from distinctly
significant to very significant, the
increases are between 33.2 % and 91.9
%
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-V3 BapuaHT, He3aBUCMMO OT
eKkcrnepumeHTasHara roguHa,
yBE/IMYEHNETO € MHOI0o 3HauuUTesIHO, KaTo
e mexay 35,4% n 140,4%

B onuta, Hamupaly ce BbB BnageHn,
e u13nos3BaHa nogxopdwia cmec oT
CeMeHa 3a cMmeceHa ynoTpeba (3a Kocut-
6a, 3a nawa), cbeToswWwa ce oT: Festuca
pratensis 12%; Festuca arundinacea
24%; Lolium perenne 28%; Dactylis
glomerata 9,5%; Phleum pratense 7%;
Trifolium pratense 7,5%; Trifolium repens
6% n Lotus corniculatus 6%.

-V3 variant, regardless of the
experimental year, the increase is very
significant, being between 35.4 % and
140.4 %

In the experimental site located at
Vladeni, for a mixed utilization
(haymaking, grazing), a suitable seed
mixture was used, consisting of: Festuca
pratensis 12 %; Festuca arundinacea 24
%; Lolium perenne 28 %; Dactylis
glomerata 9,5 %; Phleum pratense 7 %;
Trifolium pratense 7,5 %; Trifolium repens
6 % and Lotus corniculatus 6 %.

Tabnuua 5. Pesyntatm oT TecT Ha CTIOABLHT OT eKCrnepuMeHTasIHO noJsie B

Aparyw

Table 5. Results of the student test from experimental field Dragus

CyXx0 BeLLecTBo
dakTop B — roguHa | ®aktop A — BapuaHT Dry Matter CurHndoukaumm
Factor B — Year Factor A — variant » _ Pasnuka Significations
[t/ha] % Difference, [t/ha]
al — vl (control plot) 6.72 100 -
bl -2016 a2 —v2 8.95 133.2 2.23 -
a3 -v3 9.1 1354 2.38 ek
al — vl (KoHTponeH 100
napuen/control plot) 6.22
b2 — 2017 a2-v2 9.56 153.7 3.34 *kk
a3-v3 14.68 236.0 8.46 *hk
al — vl (KoHTponeH 100
napuen/control plot) 4.18
b3 — 2018 a2 -v2 8.02 191.9 3.84 ek
a3-v3 10.05 240.4 5.87 *hk

LSD 5% = 1.26 t/ha LSD 1% =1.72

B Tabnuua 6 e npeactaBeHO ro-
AMwHOoTOo npomnssoacTeo (t/ha CB, rogmHu
2016, 2017 n 2018) Ha pa3/IMyHN BapuaH-
™ (V1, V2 n V3). Mo oTHOLWEeHNe Ha npo-
13BOACTBOTO Ha CB ca BKk/toveHu pasnny-
HK cToiHocTn oT 3,34 t/ha CB (BapuaHT
V1 npes 2018 r.) pgo 11,92 t/ha CB
(BapuaHT V3 npes 2017 r.).

LSD 0.1% = 2.34

In Table 6, the annual production
(t’ha DM, years 2016, 2017 and 2018) of
different variants (V1, V2 and V3) are
presented. Regarding the DM production,
different values from 3,34 t/ha DM (variant
V1 in 2018) to 11,92 t/ha DM (variant V3
in 2017) are included.

Tabnuua 6. NognwHa npoaykuusa (t/ha CB) OT eKcnepMMeHTa/IHO NoJjie BbB

BnageHu
Table 6. The annual production (t/ha DM) from experimental field Vladeni
Variant Year
2016 2017 2018
V1 3,49 577 3,30
V2 6,76 8,08 6,00
V3 7,13 11,92 7,40
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Mpe3 2016 r. npu BapuaHtn V2 n
V3 uma nosuwiaBaHe B NpPOU3BOACTBOTO
Ha cyxo BewectBO C 94%, CbOTBETHO
104% B cpaBHeHne C V1, KOHTPOHUAT
BapuaHT.

Mpe3 2017 r., BbB BapuaHtn V2 1
V3, Nnpou3BOACTBOTO Ha CyXO BeLLECTBO
ce ysesnimyasa c 40%, cboTBeTHO 107% B
CcpaBHeHMe ¢ V1, KOHTPOSHUAT BapuaHT,
HenofobpeH MOCTOsIHEH TpeBocToi. Cpas-
HsiBaliku ABaTa BapuaHTa Ha nogobpeHus
TpeBocToi, V2 n V3, ¢ V3 BapnaHTbT C
€)XerofHo HaTtopsiBaHe, Ma rnoBuLLIaBaHe
Ha Npomn3BoACTBOTO C 47%; Mpe3 2018 r.,
npu BapuaHtn V2 n V3 nponsBoACTBO Ha
CyX0 BellecTBO ce nosuwasa ¢ 80%,
CbOoTBETHO 120% B cpaBHeHue ¢ V1, KOH-
TPONHMAT BapuaHT. CpaBHsiBailkn gBaTa
BapuaHTa Ha nogobpeH TpeBocToi, V2 u
V3, BapuaHT V3 C exerogHo HatopsiBaHe,
MMa noBuvLIaBaHe Ha MPOM3BOACTBOTO C
23%.

Tabnumua 7 nocoyBa CyxoTo Belec-
TBO W HAKOWM €/IeMEHTM OTHOCHO Kauec-
TBOTO Ha (hypaxute B eKcrepumeHTasl-
HOTO none B [paryL 3a BCUYKMN BapuaHTu
(V1, V2 n V3) n roguHn (2016, 2017 n
2018). 3abenssBa ce, ye 1 AgBaTa BapuaH-
Ta V2 n V3, B CpaBHEHNE C KOHTPOJIHUA
BapuaHT V1, gaBaT cTaTUCTUYECKN 3HAUU-
MU pasNnkM B CbAbPXaHUETO Ha CypoB
npoTeuH, kakTo npe3 2016 r., Taka n npes
2017 r., KakTO crepgga:

- npe3 2016 r. pasnnknTe ca MHOro
3HaunUTesHY;

- npe3 2017 .
3HaYUTESTHW.

pasnukuTe ca

From Table 6, in 2016, on variants
V2 and V3 have obtained dry matter
production increases of 94 %, respectively
104 % compared to V1, the control
variant.

In 2017, on V2 and V3 variants
have obtained the dry matter production
increases of 40 %, respectively 107 %,
compared to V1, the control variant,
unimproved permanent grassland.
Comparing the two variants of improved
grassland, V2 and V3, to the V3 variant,
the fertilized variant annually, we have a
production increase of 47 %; In 2018, the
variants V2 and V3 obtained dry matter

production increases of 80 %,
respectively 120 % compared to V1, the
control variant. Comparing the two

variants of improved grassland, V2 and
V3, on V3 variant, the fertilized variant
annually, it has obtained a production
increase of 23 %.

In Table 7 the DM productions and
some elements regarding the quality of
the forages from the experimental field
Vladeni, on variants (V1, V2 and V3) and
years (2016, 2017 and 2018) are
presented. It can see that both variants,
V2 and V3, compared to control variant
V1, give differences statistically insured
for crude protein content, both in 2016
and in 2017 year, as follows:

- in 2016, the differences are very
significant;

- in 2017,
significant.

the differences are
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Ta6smua 7. Cyxo BeLEeCTBO U HAKOW e/IeMEHTM OTHOCHO KauyecTBO Ha dhypakuTe

OT eKCNepnMeHTa/THO MNoJie BbB BnageHu

Table 7. Dry matter and some elements regarding the quality of the forages from

the Vladeni experimental field

Cyxo Cypos Cyposu
BellecTBO | mpoTewH | Menen | dmbpm KOo® KON HAo® CCB COB
FopvHa | Baprant | = pry Crude | Ash | Crude | ADF | ADL | NDF | DMD | omD
Matter Protein [%] Fiber [%] [%] [%] [%] [%]
[t/ha] [%] [%]
Vi-mt 3.49 10.80 6.40 38.7 46.87 7.0 67.9 49.6 38.6
2016 V2 6.76%* 15.40%* | 9.13* 31.8"° | 38.53™ | 6.3 56.4°° | 68.8*** | 60.4%**
V3 7.13%** 16.13** | 9.40** | 32.0°° | 38.23°° | 6.0° | 55.6"° | 72.6%** | 64.6***
V1-mt 5.77 10.30 6.20 36.8 45.87 7.1 65.8 46.6 37.6
2017 V2 8.08*** 15.10%* | 953~ [ 32.1°° | 38.20°° | 6.3° | 56.3"° | 67.8%* | 59.7***
V3 11.92%x* 15.10%* | 8.80** 31.7°° | 38.10°° | 5.8% | 55.9"° | 69.6%** | 64.3***
V1-mt 3.30 11.10 6.50 37.6 44.70 7.5 65.2 45.4 36.4
2018 V2 6.00%** 16.23** | 10.27* | 28.5°° | 33.17°0 | 4.3° | 55.0"° | 64.0%* | 63.0***
V3 7.40%** 15.67** | 9.87+ [ 30.2°° | 35.30°° | 4.2°” | 60.2%° | 62.0%* | 60.5***
LSD 5% 0.80 1.66 1.41 2.20 1.85 0.75 | 2.89 7.02 10.77
LSD 1% 1.17 2.32 1.98 3.08 2.59 1.05 | 4.05 9.84 15.10
LSD 0.1 % 1.75 3.29 2.80 4.36 3.66 149 | 572 1391 | 21.34
LSD 5 % = 10.77 LSD 1% =15.10 LSD 0.1 % = 21.34

B Tab6nuua 8 ca npeacraBeHu
pe3yntatute OT TecT Ha CToAbHT (thakTop
A - BapuaHT, chaktop B - roguHa),
M3BbPLIEH BbPXY MNPOAYKTMBHOCTTA B
eKcnepuMeHTaIHOTO nosie Ha BnageHu.

In Table 8 there are presented the
results of the student test (factor A -
variant, factor B - year), performed on the
productions obtained in the Vladeni
experimental field.

Tabnuua 8. Pe3yntatn OT TeCcT Ha CTHOABHT OT eKCNepUMEHTa/THO MoJsie BbB

BnageHu

Table 8. Results of the student test from experimental field Vladeni

Cyxo BeLecTBo
awrop B - Todvka. | baxtop A -~ Bapuant Dry Matter CurHudomukaumm
Factor B — Year Factor A — variant _ Paznuka Significations
t/ha % Difference, [t/ha]
al — vl (koHTponeH
napuen
bl — 2016 control plot) 3.49 100 )
az-v2 6.76 193.7 3.27 o
as3-v3 7.13 204.3 3.64 ok
al — vl (koHTponeH
napuen
b2 — 2017 control plot) 5.77 100 )
az2-v2 8.08 140.0 231 ok
a3 -v3 11.92 206.6 6.15 wxx
al — vl (KoHTponeH
napuen
b3 — 2018 control plot) 3.30 100 }
az-v2 6.00 181.8 2.70 o
as-v3 7.40 224.2 4.10 o

JaHHnTe B Tabnuua 8 nocousar,
ye KakTo npu BapumaHTt V2, Taka n npu V3
Npon3BOACTBOTO Ce MoBuLaBa 3HayuTen-

From the data in Table 8 it is shown
that both the V2 and the V3 variants give
production increases significantly higher
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HO B CpaBHEHWE C KOHTPOJIHWUSA BapuaHT
V1, He3aBMCUMO OT eKcnepumeHTasiHaTa
rofiVHa, KakTo cnefBa:

- BapunaHT V2 - BcAKa ekcnepumeH-
Ta/iHa romHa Bogu [0 MHOTO 3HaYNTESTHO
noBuLLaBaHe:

*93,7% npe3 2016 T ;

* 40% npe3 2017

* 81,8% npe3 2018r.

- BapuaHT V3, He3aBUCMMO OT EKC-
nepuMeHTasiHaTa roguHa, MOBULIEHMETO
€ MHOT0 3Ha4YUTEJTHO;

*104,3% npe3 2016 .;

* 106,6% npe3 2017 .;

* 124,2% npe3 2018r.

B ekcnepumeHTaslHOTO nose, pas-
nosoXxeHo B Tucay, e u3nosi3saHa noaxo-
JAlla cMec 0T CeEMeHa 3a CEHONPOU3BOL-
CTBO, CbCTOSAWA ce OoT: Festuca pratensis
18%; Festuca arundinacea 22%; Festuca
rubra 9%; Dactylis glomerata 13%; Lolium
perenne 11%; Trifolium pratense 11%;
Trifolium repens 4,5%; Lotus corniculatus
7% n Medicago sativa 4,5%.

B Tabnuua 9 e npeactaBeHO ro-
AMwHoTOo npomssoacTso (t/ha CB, rogmHu
2016, 2017 n 2018) Ha pa3/IMyHM BapuaH-
™ (V1, V2 n V3). o oTHOLWIEeHNe Ha npo-
13BOACTBOTO Ha CB ca BKk/toYeHu pasnny-
HWM cTolHOCTK OT 2,94 t/ha CB (BapwaHT
V1 npe3 2016 r.) pgo 13,05 t/ha CB
(BapuaHT V2 npes 2017 r.).

than the control variant, V1, regardless of
the experimental year, as follows:

- V2 variant - each experimental
year gives very significant increases:

* 93.7% in 2016;

*40% in 2017,

+ 81.8% in 2018.

- V3 variant, regardless of the
experimental year, the increase is very
significant:

*104.3% in 2016;

*106.6% in 2017,

*124.2% in 2018.

In the experimental field, located at

Tisau, a suitable seed mixture for
haymaking has used, consisting of:
Festuca pratensis 18 %; Festuca

arundinacea 22 %; Festuca rubra 9 %;
Dactylis glomerata 13 %; Lolium perenne
11 %; Trifolium pratense 11 %, Trifolium
repens 4,5 %; Lotus corniculatus 7 %
and Medicago sativa 4,5 %.

In Table 9, the annual production
(t’ha DM, years 2016, 2017 and 2018) of
different variants (V1, V2 and V3) are
presented. Regarding the DM production,
different values from 2,94 t/ha DM (variant
V1 in 2016) to 13,05 t/ha DM (variant V2
in 2017) are included.

Tabnuua 9. N'ogmwHa npoaykumns (t/ha CB) oT ekcnepumeHTasIHO nose B Tucay
Table 9. The annual production (t/ha DM) from experimental field Tisau

BapuaHTt MlopuHa / Year

Variant 2016 2017 2018
Vi 2,95 4,21 6,23
V2 4,63 13,19 8,97

Tab6n. 9 nocousa, ye npe3 2016 r.
npu BapuaHT V2 nma 66% ysenuyeHve B
Mpou3BOACTBOTO Ha CYXO BeLeCTBO B
CpaBHeHWe C KOHTposieH BapuaHT V1, He-
nogobpsiBaH NOCTOSIHEH TPEBOCTOW; npes
2017 r. npu BapuaHT V2 e nocTturHato
yBenuyeHne ¢ 209% B npou3BOACTBOTO
Ha Cyx0 BellecTBO B cpaBHeHue c V1,
KOHTPOMHMAT BapuaHT; MNMpe3 2018 r., BLB
BapuaHT V2 e nocturHato 92% ysesnvye-

From Table 9 it is shown that, in
2016, on V2 variant has obtained a 66 %
increase in dry matter production,
compared to V1, the control variant,
unimproved permanent grassland; in
2017,0n V2 variant has obtained a 209 %
increase in dry matter production,
compared to V1, the control variant; In
2018, on V2 solution has achieved a 92
% increase in dry matter production
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HWe B MPOM3BOACTBOTO Ha CyXO BeLLEeCTBO
B CpaBHeHue ¢ V1, KOHTPOJTHUAT BapuaHT.

Ta6bnmya 10 nocouyBa Npou3BOA-
CTBOTO Ha CyXO BeLLEeCTBO M HAKOU erle-
MEHTM OTHOCHO KayecTBOTO Ha (hypaxute
B eKcrnepuvMeHTasIHOTO nosie B Tucay 3a
BCMYKM BapuaHtu V1 u V2 un roguHu
(2016, 2017 n 2018). 3abensassa ce, ye
BapvaHT V2, B CpaBHEHME C KOHTPOSHUSA
BapvaHT V1, naBa CTaTUCTUYECKM 3Hauu-
MU pasNnKM B CbAbPXaHWETO Ha CypoB
npoTeuH, kakTo npe3 2016 r., Taka 1 npes
2017 r. n 2018 r., kKakTO Ccnepga.

- npe3 2016 r. pasnnknte ca MHOro
3HaunUTesHY;

- npe3 2017 r. pasnunknte ca MHOro
3HaunUTesHY;

- npe3 2018 r. pasnunknte ca MHOro
3HaAYUTESTHU.

compared to the V1, the control variant.

In Table 10 the DM productions and
some elements regarding the quality of
the forages from the experimental field
Tisau, on variants (V1, V2) and years
(2016, 2017 and 2018).

It can see that V2 variant, compared to
control variant V1, give differences
statistically insured for crude protein
content, both in 2016, 2017 and in 2018
year, as follows:

- in 2016, the differences are very
significant;

- in 2017, the differences are very
significant;

- in 2018, the differences are very
significant.

Tabnmua 10. Cyxo BeLWeCTBO W HSAKOW €/leMEHTU OTHOCHO Ka4yecTBOTO Ha
doypaxuTe OT eKkcrepMMeHTasIHO nosie B Tucay
Table 10. Dry matter and some elements regarding the quality of the forages

from the Tisau experimental field

Cyxo Cypos Cvpoau
Fonuma | =  |BEWECTBO|NpoTeunH Menen cpm6yaCrude KOo® KON HO® ccB COB
Yegr & E |Dry Matter| Crude Ash lgiber ADF ADL NDF DMD OMD
28| [tha] |Protein| [%] 0 [%] [%] [%] [%] [%]
T o [%]
o> [%]
2016 V1l 1295 133 .77 28.9 34.97 557 [56.47 [53.27  |48.67
V2 |4.63* 21.4% [11.70%* [17.8°° 22.83%° 2.30°° |41.13°° (77.27°° ([73.43%
2017 \ N 9.5 7.70 37.2 4120 1413 |66 51.87  49.17
V2 113.19%+ [15.7%+ |9.82%+  [30.3°° 34.35"° 4.28  [54.80°° [60.52° [|57.03*
2018 V1 6.23 0.3 7.50 37.4 41.07 430 [66.20 [51.70  149.00
V2 go7v  |17.5%* [10.40%* [28.8°% 33.37°° 4.13  [52.30°° [63.77°° [58.57**
LSD 5 % 1.29 1.43 0.80 2.45 3.25 0.93 3.90 5.26 6.10
LSD 1 % 1.88 2.08 1.16 3.56 472 1.36 5.67 7.66 8.87
LSD 0.1 % 2.83 3.12 1.75 5.36 7.10 2.04 8.52 1150 | 13.33

LSD5%=6.10 LSD1%=8.87

B Tabnuua 11 ca npefacTaBeHun pe-
3ynrarute oT TecT Ha CTIOABLHT (hakTop
A - BapuaHT, chaktop B - roguHa),
M3BbPLIEH BbPXY MNPOAYKTMBHOCTTA B
eKcnepumeHTasnHoTo none B Tucay.

[JanHute B Tabnvua 8 nocousar, ye
BapvaHT V2 B CpaBHEHWE C KOHTPOHUA
BapvaHT V1 OT rfeAgHa Touyka Ha nNpowus-
BOACTBOTO Ha CyxO BELLECTBO [jaBa CTa-
TUCTMYECKM 3HAUYMMMK Pa3/IMKW, KakKTo npes
2017, taka n npe3 2018 roguHa, Kakto
cnenga:

LSD 0.1 % = 13.33

In Table 11 there are presented the
results of the student test (factor A -
variant, factor B - year), performed on the
productions obtained in the Tisau
experimental field.

From the data in table 8 it is shown
that variant V2 compared to control
variant V1, from point of view of dry
matter production, give differences
statistically insured both in 2017 and 2018
year, as follows:
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- npe3 2017 .
3HaUNTESTHM,
- npe3 2018 r. pa3/ik1Te ca 3HaYNTESTHMU.

pas3imknute ca MHOIo

- in 2017,
significant;
- in 2018, the differences are significant.

the differences are very

Tabnuua 11. Pe3ynTaTtn oT TecT Ha CTIOABLHT OT eKCnepumMeHTasiHo rnosie B Tucay
Table 11. Results of the student test from experimental field Tisau

C
dakTop B — FoguHa | dakTop A — BapuaHT yéc;ysau;ﬁgso PASIKA | cyrypdhnkanyim
Factor B — Year Factor A — variant Difference, Significations
[t/ha] % [t/ha]
al — vl (KoHTponeH napuen )
bl - 2016 control plot) 295 100
a2 —v2 4.63 156.9 1.68 *
al — vl (KoHTponeH napuen )
b2 — 2017 control plot) 421 100.0
a2 —v2 13.19 | 3133 8.98 ik
al — vl (KoHTponeH napuen )
b3 - 2018 control plot) 6.23 100.0
a2 —-v2 8.97 144.0 2.74 *x
n3BO4N CONCLUSIONS

Bb3cTaHoBsIBAaHETO Ha Aerpagupa-
NI TPEBOCTOWM 4pe3 BapuaHT! C MnoAcs-
BaHe Cb3faBa nMpeArnocTtaBka 3a nosyya-
BaHe Ha ro/ieMu KosmdecTBa oypaxu ¢
BMCOKA XpaHuTenHa CTolHOCT (durypa
2,i; durypa 3,9 n durypa 4,9).

Pasnuknte B MNPOU3BOACTBOTO Ha
CB 1 ka4yecTBOTO Ha hypaxuTte npes Tpu-
Te rognHm 2016, 2017 n 2018 r. mexay
BapuaHtuTe, nogobpeHn 4ype3 MNoBTOPHO
nofAcsiBaHe U KOHTPOJIHASA BapuaHT ca oye-
BUAHU UM MHOTO 3HAYMMU BbBB BCUYKUTE
TPpW eKcrnepvMeHTasIHU napuena, pasnoso-
XEHW NPU pasNnyHu yCNoBumsl B PyMbHUS.

Tesn pesyntatu e pgosegatr Ao
no-BMcokn [f[obuBM Ha 34paBOC/IOBHU
YXMBOTWHCKM NPOAYKTU 1 B CbLIOTO BpEME
XYMaHHO OTHOLLEHUE KbM XNBOTHUTE.

[JerpagnpannTte nacuwa, pasnosio-
XEHU B pas3simyHm obnactu, morat ga
6baaT NoAobpeHn ypes UANoCTHO Noacs-
BaHe upes3 M3BbPLUBAHE Ha HAKOW NoL06-
psBallM onepauumu, KOMTO LWe Hamanat
UM NpemaxHaTt Bb34elCTBUEeTO OT orpa-
H1YyaBalLuTe hakTopy Ha NPOWU3BOACTBO-
TO W Ka4yeCTBOTO Ha (hypaxuTe, KaTo ce
M3Mon3BaT CMECKM OT >XUTHW TPEBU U
MHOTOroAmMLLIHN ypadkHU 6060BU KyNTY-
py, NOOXOAAWM 3a paiioHa W pas/nyHU
HaYMHM Ha W3MO0/I3BaHe, HacbpyaBaiku
onasBaHeTo Ha 6uopasHoobpasneTo wu
onasBaHeTo Ha OKoJiHaTa cpeja.

The rejuvenation of degraded
grasslands by reseeding variants create
the premises for obtaining large quantities
of feed with a high nutritional value
(Figure 2,i; Figure 3,g and Figure 4,9).

The differences in DM production
and feed quality, in the three years 2016,
2017 and 2018, between the variants
improved by reseeding and the control
variants are distinct or very significant in
all the three experimental sites located in
different stationary area conditions in
Romania.

These results will lead to higher
yields of conversion into healthy animal
products and at the same time an animal
welfare.

The degraded pastures, located in
different stationary area conditions, can
be improved by total renovation by
execution of  some improvement
operations that will diminish or annihilate
the effect of limiting factors of fodder
production and quality, using mixtures of
grasses and perennial forage legumes,
suitable for the area and different
utilization ways, promoting conservation
biodiversity and environmental protection.
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PE3OME

BnnaHneto Ha pH cpepata Bbpxy
MOKb/IBAHETO HA CeMeHa NpPY BaXKHW XWUT-
HV TPeBW e u3cnefBaHo B Hawara nabo-
patopus 3a ceniekums 1 reHeTUYHN pecyp-
cu. Kb/HAemMocTTa ¥ MbpBOHAYa/IHOTO
pa3BuTVe Ha ceMeHayeTara ca OLeHeHU
npu pasnuyHn Huea Ha pH: 2.0, 4.0, 5.0,
6.0, 8.0, 10.0. Bupgosete ca Dactylis
glomerata, Festuca arundinacea, Phleum
pratense, Lolium perenne wu Phalaris
arundinacea, Bcekun OT KOWUTO e npeacTa-
BEH OT 2 unn 3 pymMbHCKM copTa. Kanauu-
TETHT Ha NOKbJIBAHE Ce MHXMbKpa OT HaWi-
Hucka kucena cpepga (pH 2) npu Dactylis
glomerata, Phleum pratense n Phalaris
arundinacea. Lolium perenne u Festuca
arundinacea nma [o06bp NPOLLEHT Ha Mo-
Kb/iBaHe BbLB BCUMYKM pH cpean. Obaxu-
HaTa Ha M3ObHKMTE U KOPEHWTe e usme-
peHa npu BCEKW COPT 3a LecTTe HMBa Ha
pH. Te umat fo6po pa3BuTUE Ha cpefaTa
¢ 5,0 1 6,0 pH 3a BCUYKN XUTHN TpeBu. Te
umart fobpo passuTne Ha cpegata c 5,0 n
6,0 pH 3a BCUYKM XNUTHKU TpeBu. Cnupa-
HETO Ha pacTexa Ha KOpPeHUTE W Ob/IXK-

SUMMARY

The effect of pH medium on the
seed germination of important grasses
were evaluated in our laboratory of
breeding and genetic resources. The
germination and initial seedling
development were assessed on different
pH levels: 2.0, 4.0, 5.0, 6.0, 8.0, 10.0. The
species are Dactylis glomerata, Festuca
arundinacea, Phleum pratense, Lolium
perenne and Phalaris arundinacea, each
represented by 2 or 3 Romanians
varieties. Germination capacity was
inhibited on the lowest acidic medium (pH
2) at Dactylis glomerata, Phleum pratense
and Phalaris arundinacea. Lolium
perenne and Festuca arundinacea has
good germination percentage on all the
pH mediums. The length of shoots and of
roots was measured on each variety, on
the six pH levels.

They have a good development on the 5.0
and 6.0 pH medium at all the grasses.
Inhibition of root elongation and shoots
length was the most sensitive response of
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HaTa Ha W34bHKUTE € Hali-4yyBCTBUTEN-
HaTa peakuus 3a BCUYKM NeT Buaa npwu
HUCKO HMBO Ha pH. CTaTuctmuyeckuTe aHa-
3K nokKkaseart, 4e nmMa 3HavynuTesiHu pasnn-
4Yma No OTHOWEHNE Ha NOKbJ/IBAHETO U pas-
BUTNETO Ha CceMeHayeTaTa Mexay coptoBe-
Te OT eiNH 1 CcbLUM BUA BbPXY pPH cpepa.

KntoyoBn gymun:. PH Ha cpeparta,
XWUTHW TPEBU, NOKb/IBaHe, yAb/hKaBaHe
Ha KopeHa, Ob/DKUHA Ha U3 bHKa

YBO/[,

Knucenvte noysu o6xBaLlaT ronemu
3emMefesiCkM nnoLm, ocobeHo B NiaHuH-
CKU 1 XBJIMOBW palrioHn, NOKPUTY FaBHO C
nacuwa (Popa et al.,, 2008). NMoagabpxa-
HETO Ha nacuwarta, TaxXHaTa MIbTHOCT U
60TaHMYeCckn cbCTaB, KaTO OCHOBEH W3-
TOYHMK Ha XpaHa, 0CObeHO 3a rosega u
oBLUE, TpsibBa Ja 6bAe OCHOBHa rpuxa.
Korato mognoyBeHMsi CMOA € W3KIUU-
TEe/IHO Kucen, Hali-gobparta cTpaTterns 3a
KynTMBMpaHe WauM nacuiHa nporpama e
M3MNon3BaHeTo Ha Kyntypu/nacuua cbe
COpTOBE, KOMTO UMmaT OT/IMYHA MNOHOCK-
MOCT KbM HWUCKO pPH M BUCOKO HMBO Ha
anymuHnin (Freebairn, 2019). TpaamumoH-
HO, KMCE/IMHHOCTTa Ha no4yBaTa ce Kopu-
rmpa 4pes BapyBaHe 1 OpraHU4yHO TOpPEHE,
HO TO3M MOAXO4 € MoJie3eH camo 3a
NMOBBbPXHOCTHUS C/OW, T.€. NOANOYBEHUAT
C/noii ocTtaBa C BUCOKA KUCEMHHOCT,
KoeTo orpaHuyaBa fobusa. MNMpunaraHeTo
Ha Bap CblLLO e TPYAHO BbPXY CK/IOHOBE,
cnefoBartesiHo pa3paboTBaHeTo Ha cop-
TOBe, ajanTupaHu KbM Kucena noysa e
No-UKOHOMWYHO W1 ekonormyHo (Popa et

al., 2008 ).
BaxHo e Oa Ce 3Hae peaKkuuAaTa Ha
paszinvyHn  MHOrorogumwiHu TpeBun KbM

BMCOKM HMBA Ha MOYBEHA KMCE/IMHHOCT 3a
noa6op Ha MofiesHW reHoTunose B pas-
MHOXUTE/THUTE NPOrpamu.

3a Tasu Uen e npoBefdeH MbpBU
eKCrepuMeHT 3a OleHKa Ha Bb3faei-
CTBMETO HA PH BbPXY MNOKbL/BAHETO U
NbPBOHAYA/IHOTO Pa3BUTHE HA CeMeHaue-
Ta Ha BWAOBE XWUTHW TPEBU C BUCOKO
3HauYeHne 3a (UypakHOTO NPOW3BO/CTBO
npu TpesocToute. ONTMMaNHOTO pH Ha

all five species to low pH level.

Statistical analyses showed there were
significant differences regarding germination
and seedling development between varieties
of the same species on pH medium.

Key words: growing medium PH,
grasses, germination, root elongation,
shoot length

INTRODUCTION

Development of acid soils and
associated infertility and mineral toxicity is
an increasing process and comprise large
agricultural areas especially in mountains
and hills regions which are mainly
covered with pastures (Popa et al., 2008).
The important role as main source of food
especially for cattle and sheep should
focus on sustenance of pasture
persistence, sward density and botanical
composition. Where soils are extremely
acidic in the subsoil the best strategy for a
cropping or pasture program is to use
crops/pastures with varieties that have
excellent tolerance to low pH and high
aluminium (Freebairn, 2019). Traditionally
soil acidity is corrected by liming and
organic fertilizing, but this approach is
useful only for the superficial layer, the
subsoil remaining with high acidity,
limiting yield. Applications of lime is also
difficult on slopes were most of the
pastures are found, thus the development
of cultivars adapted to acid soil are more
economical and ecological. (Popa et al.,
2008).

The reaction of different perennial
grasses to high levels of soil acidity is
important to be known for selection of
useful genotypes for breeding programs.

In this aim, a first experiment was
carried out to estimate the effect of pH on
germination and initial seedling
development of some grass species with
high importance in forage production of
grasslands. The knowledge of the optimal
pH for plant seed germination is important
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rnoysara e BaXKHO 3a NOKbJIBaHe Ha ceme-
Ha npw BMOOBe, 3aceTn B CMECKA WU No-
cneynaniHo BbpXy TpeBocTouTe (Deska et
al., 2011). KbnHAeMoCTTa Ha cemeHaTa
ce cuuTa 3a Hali-ya3Bumara v peluasalia
hasa B XU3HEHWUS LUMKb/ Ha pacTeHusTa
(Finch-Savage and Leubner-Metzger, 2006).
ChluecTByBaT CBefEHMS 3a pas3nuuus cpeq
BWAOBETE XWUTHWU TPEBU OTHOCHO B/IMSIHUETO
Ha pH BbpXy MNOKbL/IBAHETO Ha cemeHaTa
(Singh et al, 1975; Ryan et al., 1974; Voigt
and Tischler, 1997; Deska et al., 2011).

MATEPVAZT U METOOU

MpoBeneH e nabopaTopeH ekcne-
PUMEHT 3a onpejensHe Ha BAUSHUETO Ha
pH BbpXy NOKb/BAHETO Ha cemeHaTa U
MbpPBOHAYA/IHOTO pasBMTNeE Ha CeMeHave-
TaTa nNpy NeT MHOTOrOAMLLIHN XUTHWU Tpe-
Bu: Lolium perene (coptoBe Mapa, Mary-
pa un Tumnuc-81), Festuca arundinacea
(copt Bpmo n Agena), Dactylis glomerata
(Marga, WHTeH3uB u PerenTt), Phleum
pratense (Tupom n AnnuHa) un Phalaris
arundinacea (coptoBe Premier n Minier).

B ekcnepumeHTa ca m3nonssaHu 6
HuBa Ha pH: 2.0, 4.0, 5.0, 6.0, 8.0 n 10.0.
Juana3oHbT Ha pH ce onpegens ypes [o-
6aBsiHe Ha csapHa kucenuHa (H,SO,) nnn
HaTpueB xugpokcng (NaOH) kbM gectu-
NvpaHa Bofa. 3a fga ce npepoTBpataT
rbOMYHM MHPEKUMN, CEMEHATA Ce CTepu-
NI3Mpart Ypes HakncBaHe B NPOAb/HKEHNE
Ha 3 MUHYTM B 4% pa3TBOpP Ha HaTpues
xunoxnoput (NaClO). [e3uHdekunpaHu-
TE€ CEMEeHa Ce NMpPoMMBAaT HAKOMKO MbTU C
JecTunimpaHa Boga 1 ce nocTaesAT B KO-
yecTBO OT 50 6posi B BbpXY OUATbPHA
XapTns B eHO CTEpPWU/IM3NPaHo NeTpneBo
6n1000. M3non3BaHn ca Tpu NOBTOPEHUS
3a BCEKM COPT OT BCEKN BUA BbB BCEKU OT
wectre pH pastBopa. CToliHOCTUTE Ha
pH ce nogabpXaT NOCTOSHHW MO Bpeme
Ha eKcnepuMeHTa.

MokbNHaNNTE cemeHa ca npebpoe-
HU NbPBO Ha 7 OeH u cnef ToBa cnef,
14™ 0oT HauanoTo Ha eKcnepuMeHTa.
OnpegeneH e kanauMTeTbT Ha NOKb/IBaHe
N € N3MEepeHa Ab/HKMHATa Ha U34bHKUTE
N KOPEHUTE Ha BCEKM COPT MpuU LUecTTe

in the case of species sown in mixtures
and particularly on grasslands (Deska et
al., 2011). Seed germination is considered
to be the most vulnerable and crucial
phase in a plant life cycle (Finch-Savage
and Leubner-Metzger, 2006). There were
reported differences within grass species
concerning the effect of pH on seed
germination (Singh et al, 1975; Ryan et
al., 1974; Voigt and Tischler, 1997; Deska
et al., 2011).

MATERIAL AND METHODS

A laboratory experiment was
conducted to determine the impact of pH
on seed germination and initial seedling
development on five perennial grass
species: Lolium perene (Mara, Magura
and Timis-81  varieties), Festuca
arundinacea (Brio and Adela varieties),
Dactylis glomerata (Magda, Intensiv and
Regent varieties), Phleum pratense
(Tirom and Alpina varieties) and Phalaris
arundinacea (Premier and Minier varieties).

In the experiment 6 levels of pH:
2.0, 4.0, 5.0, 6.0, 8.0 and 10.0 were used.
The range of pH was established by
adding sulfuric acid (H,SO,4) or sodium
hydroxide (NaOH) to distilled water. To
prevent fungal infections, the seeds were
sterilized by soaking for 3 minutes in a 4%
solution of sodium hypochlorite (NaCIO).

Disinfected seeds were washed several
times with distilled water and placed in an
amount of 50 pieces per one sterilized
petri dish on filter paper. Three
replications of each variety from each
species in each of the six pH solutions

were used. The pH values were
maintained constant during the
experiment.

The germinated seeds were

counted first at 7 days and than, after 14
days from the initiation of the experiment.
The germination capacity was
determinated and the length of shoots and
of roots of each variety, on the six pH
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HuBa Ha pH.

[JMCNEePCUOHHUAT aHanm3 e U3BbP-
LWEH C NOMOLLTA HA CTaHAAPTHWU TEXHWUKU
N pasnukiTe Mexay cpefHute CToHOCTU

ca cpaBHeHu upe3 TecT Ha Duncan.

PE3YJITATU N OBCBXXOAHE
Bcuukn BWAOBe, TECTBAHWU B HACTOs-
LS EKCNIEPUMEHT, NOKb/IHAxXa BbB BCUY-
KM HMBa Ha pH cpepaa, ¢ pasnuku B 3aBu-
CMMOCT OT HMBOTO Ha pH, OT BMAOBETE U
B HSIKOM C/lyyan Mexzay COpPTOBETE Ha

€[lVH 1 CblLM BUL.

Pa3tBopbT ¢ pH2 BRMse oTpuua-
TeHO BbPXY MOKb/BaHEeTO Ha Phleum
pratense n Phalaris arundinacea, HO HIMa

using

between
species.

noaTUCKawo B/IMAHWE BbPXY MOKb/1BaHe- had not

TO Ha Lolium perenne, Festuca arundinacea
n Dactylis glomerata. Npu ysBenuuasaHe
Ha CToMHOCTTa Ha pH He ce 3abensseart
3HAUUTESTHM pas3nukun. Haii-ronemmaT npo-
LEeHT Kb/IHAEMOCT 3a BCUYKM BUOOBE ce
oTyeTe npu pH 651130 40 HeyTpanHoTo, C

Hali-BUCOKU CTOlAHOCTU Ha

(Tabnuua 1).

pH=5.

standard

levels were measured.
Analysis of variance was performed
techniques
differences between the means were
compared through Duncan’s test.

and

RESULTS AND DISCUSSION

All the species tested in the present
experiment germinated on all range of pH
medium, with differences depending on
pH level, on species and in some cases
the varieties of

the same

The solution with pH2 influenced
negatively the germination of Phleum
pratense and Phalaris arundinacea but
depressive
germination of Lolium perenne, Festuca
arundinacea and Dactylis glomerata.
Increasing the pH value no significant
differences were noted. The greatest
percent of germination for all the species
occured at pH near neutrality, with the
highest values on pH=5 (Table 1).

effect on

Tabnuua 1. KbIHAEMOCT Ha ceMeHa Npu n3cneaBaHuTe coptoe npu 6 pH cpean
Table 1. Germination characteristic of seeds of studied grasses at all six pH

mediums
Bug Lolium Festuca Dactylis Phleum Phalaris
Species perenne arundinacea glomerata pratense arundinacea
pH
pH10 89.50 CDE | 92.00 ABCDE 59.00 GH 99.00 AB 93.50 ABCD
pH8 86.50 DE | 93.50 ABCD 52.00 H 99.50 A 84.00 EF
pH6 89.50 CDE | 89.50 CDE 51.50 H 99.00 AB 95.50 ABC
pHS 89.50 CDE | 92.50 ABCDE 57.50 GH 99.00 AB 94.50 ABCD
pH4 90.50 BCDE | 89.00 CDE 54.00 H 98.50 AB 96.00 ABC
pH2 91.50 ABCDE | 96.50 ABC 52.50 H 76.50 F 65.50 G
DL 5% = 8.75%
BbB Bpb3ka C peakuusita Ha Kb/l- Reffering to the germination

HAeMoCT Ha Bceku Bug, Lolium perenne
rnokasea Hali-BcoKaTa CTENeH Ha KbJl-
HSIeMOCT BbB Bcsika pH cpepa, Kkato Hali-
[06py pe3ynTtatu ca OTYETEHU Npu COPT
Mapa (95%), cnegBaH oT Tummnc-81 (87%)

n Marypa (84%) (durypa 1).

(Figure 1).
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reaction of each species, Lolium perenne
showed the highest germination rate on
all the pH medium, the best results being
recorded by Mara variety (95%), followed
by Timis-81 (87%) and Magura (84%)
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Fig. 1. Relation between acidity and rate of germination of grasses varieties

Festuca arundinacea cbL0 nokas-
Ba BMCOKa Kb/IHSEMOCT, C Mo-4o0bpu pe-
3yntatu ot copT Agena (95.5%) B cpas-
HeHne c bpuo (88.8%). Pasnukara ce
Ob/MKN Ha MO-HMUCKaTa Kb/IHAEMOCT Ha
copT bpuo (85%) B cpaBHEHME CbC COPT
Apena (94%) B pastBopa C pH=6.
(durypa 1).

Dactylis glomerata nma Haii-Hucka
CTeneH Ha KbJ/IHAEMOCT B CpaBHEHWE C
OoCTaHa/IMTe BUAOBE XWUTHW TPEBU, HO
HAMa pas/iMky B 3aBUCUMOCT OT pH cpe-
pata (Tabnuua 1). Bbnpekn ToBa copT
Marga n3nbkea B cpaBHEHMe ¢ VIHTeHCHB
n PereHr.

Phleum pratense vnma Hai-go6pa
KbnHAeMocT (99%), € Wu3KIloYeHne Ha
cpepa ¢ pH=2, kaTo B TO3M c/y4ail nNpo-
LEeHTBbT e 76.5% (Tabnuua 1), a mexay
coptoBe Tupom 1 AJINMHA He CbLLECTBY-
BaT 3HauUUTesIHN pasnuku (durypa 1).

Phalaris arundinacea c wu3sk/oye-
HWe Ha cpega pH2, nva pobpa KbiHse-
MOCT, ¢ 6aBHO MoHWxeHue npu pH=8, un

Festuca arundinacea showed also
a high germination capacity, with better
results of Adela variety (95,5%) compared
with Brio (88,8%). The difference is due to
the lower germination of the Brio variety
(85%), compared to the Adela variety
(94%) on the solution with pH=6 (Figure
1).

Dactylis glomerata had the lowest
germination rate compared to the other
grass species, but there were not
differences depending on pH medium.
(Table 1). However it was highlighted the
Magda variety compared with Intensiv and
Regent.

Phleum pratense had the best
germination (99%), except the medium
with pH=2, in which case the percent was
76,5% (Table 1) and between Tirom and
Alpina varieties didn't exist significant
differences (Figure 1).

Phalaris arundinacea except pH2
medium, had good germination, with a
slow decrease at pH=8, and increase
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OTHOBO ce yBesvyaBa npu pH 10
(Tabnuua 1) 3a gsarta copta (Mpemuep n
MuHunep) (durypa 1)

BnnaHneTto Ha pH BbLpXY NbpBOHA-
YasZIHOTO pa3BUTME Ha CemeHauyeTaTta e
pasrnefaHo upes nsMepBaHe Ha Ab/KKU-
HaTa Ha KopeHuyeTaTa W U34bHKUTE cref
14™ neH OT HaYaNoTo Ha eKCcrepUMeHTa.

Mo oTHOWeHMe Ha pa3BUTMETO Ha
KOpeHuTe, Hai-Huckoto pH Ha cpeparta
(pH2) nma oTpuuatenHo Bb3AeincTBne Bbp-
Xy pacTexa Ha KopeHuTe, no-cne-uuasHo
Bbpxy Dactylis glomerata (0.7 cm) un
Phleum pratense (0.35 cm), nocnegsaHo ot
Lolium perenne (2.0), Festuca arundinacea
(1.9 cm u Phalaris arundinacea (1.0 cm)
(Tabnuuya 2, durypa 2).

again at pH10 (Table 1) for the both
varieties (Premier and Minier) (Figure 1).

The influence of pH on initial
seedling development was considered by
measuring the length of the radicles and
shoots after 14 days from the starting of
the experiment.

Regarding the roots development,
the lowest pH of the medium (pH2), had a
negative effect on the roots growth,
particularly on Dactylis glomerata (0.7cm)
and Phleum pratense (0.35 cm) , followed
by Lolium perenne (2.0), Festuca
arundinacea  (1.9cm and  Phalaris
arundinacea (1.0cm) (Table 2, Figure 2).

Tabnuua 2. CTaTUMCTUYECKa XapaKTepucTuka Ha uacnegBaHuTe cemeHadeTa OT

pH=2 no pH=10

Table 2. Statistical characterisation of studied features of seedling at pH=2 to

pH=10
Lolium perenne Festuca arundinacea Dactylis glomerata Phleum pratense Phalaris arundinacea
pH ObmxkuHa | ObmkvHa | Obmkuda | ObmkvHa | ObkvHa | ObmkvHa | ObokvHa | ObmkuHa | ObixvHa [ObmknHa
Ha Ha Ha Ha Ha Ha Ha Ha Ha Ha
KopeHa n3AbHKa KopeHa n3abHKa KopeHa n3gbHKa KopeHa n3abHKa KopeHa n3gbHKa
Length of | Length of | Length of | Length of | Length of | Length of | Length of | Length of | Length of Length of
root (cm) shoot root (cm) shoot root (cm) shoot root (cm) shoot root (cm) | shoot (cm)
(cm) (cm) (cm) (cm)
pH10 | 45 BC 6.0 A 32 C 5.6 AB 45 A 44 A 24 C 42 B 32 A 53 A
pH8 47 B 56 A 42 B 5.3 AB 40 B 39 B 3.1 AB 4.6 A 2.8 AB 4.9 A
pH6 39 C 56 A 40 B 5.6 AB 39 B 41 AB 34 A 4.6 A 31A 4.9 A
pH5 53 A 6.0 A 51A 58 A 37 B 41 AB 30 B 4.6 A 24 B 52 A
pH4 56 A 58 A 3.6 BC 52 B 38 B 43 AB 3.1 AB 41 B 31 A 52 A
pH2 1.9 D |43 B 4.3 B | 44 C 07 C 26 C 03 D 33 C 10 C 34 B

DL 5% = 0.94 % 3a kopeHun, DL 5% = 0.58 % 3a n3gbHka
DL 5% = 0.94 % for roots, DL 5% = 0.58 % for shoots

CpefiHUTE CTOMHOCTM Ha Ob/DKUHA-
Ta Ha KopeHa 3a pH BapuaHTuTe OoT pH4
Ao pH10 nokasaxa Hal-AbAbl pacTex B
cny4yas Ha Lolium perenne, ocobeHo npwu
pH4 n pH5 (cboTtBeTHO 5.6 cm 5.3 cm).
Festuca arundinacea nma Haii-go6po pas-
BUTME Ha kopeHute npu pH =5 (5.1), HO
CblWwo 1 Ha pH6 1 pH8 (4.0 n 4.2 cm). MNo
oTHoweHne Ha Dactylis glomerata cpeg-
HatTa AbmkMHa e 4.0 cm, KaTto Hai-
ronamata gb/kuHa e B pH 10 (4.6 cm).
Phleum pratense n Phalaris arundinacea
nUMat noyTn efHaksu CTOWHOCTW, CPefHO
3 cm (Tabnnua 2).

The average values of root length
on the pH variants from pH4 to pH10
showed the longest growth in the case of
Lolium perenne, especially on pH4 and
pH5 (5,6cm respectively 5,3cm). Festuca
arundinacea had the best development of
roots on pH=5 (5.1), but also on pH6 and
pH8 (4.0 and 4.2 cm). Concerning
Dactylis glomerata the average length
was 4.0 cm, with the biggest development
on pH10 (4.6cm). Phleum pratense and
Phalaris arundinacea had almost the
same values, in average 3cm (Table 2).
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3abensasaHun ca pasnvku B CKOPOCT-
Ta Ha pacTex Ha KOpeHUTe Mexay CopTo-
BEe OT eAuMH ” cblWy Bua (durypa 2),
ocobeHo B Lolium perenne, kbaeTo copT
Mapa nma no-6bp3 pacTex Ha KopeHuTte
B cpaBHeHne C¢ Tumuc-81 M OCHOBHO C
Marypa. Pa3numks ca OTKputM u npu
Phalaris arundinacea, npw koiito MNpemuep
Hajaguwasa copT MuHuep.

Differences in the rate of root
growth between varieties of the same
species were noted.(Figure 2), especially
in the Lolium perenne where the Mara
variety had a faster root growth compared
with Timis-81 and mainly with Magura.
Also differences were found in the
Phalaris arundinacea in which the Premier
exceeded the Minier variety.

Lenght of Roots

cm

Jr 1
} 1
0 I I T l L

PH 2 PH4

HmLpMara W Lp Magura

mF.aBrio m D.g. Magda

PHS

PHS

PHG PH10

® L.p Timis 81 WF.aAdela

mD.g. Intensiv mD.g. Regent

dur. 2. PacTex Ha KOPeHW NpU PasfiIMyHN PYMBHCKM COPTOBE XWUTHU TPEBU NpU

nacnegBaHnTe cpean

Fig. 2. The roots growing of different Romanians varieties of grasses on studied

mediums

BnnaHneto Ha pH Bbpxy pactexa
Ha n3gbHKMTE ce Habngasa npy pH2 3a
BCUYKM BWMAOBE, a C Hali-uHxnbupaltl
edpekT e npu Dactylis glomerata (2.6 cm B
cpaBHeHue ¢ 3.9-4.4 cm npu ocTaHanute
HuBa Ha pH). Husata Ha pH ot 4 o 10
HAMAT CTaTUCTUYECKN CUTYPHU CTOMHOCTYH
npu pactexa Ha n3gbHkuTe (Tabnuua 2).

The influence of pH on the growth
of shoots was observed at pH2 at all
species with the most inhibitory effect at
Dactylis glomerata (2,6 cm compared to
3,9-4,4 cm on the other pH levels). The
levels of pH from 4 to 10 had not
statistically assured values on shoot
growth (Table 2).
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Lenght of green parts
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mF.aBrio D.g. Magda

W Ph.ar. Premier @ Ph.ar. Minier

®ur. 3. Pactex Ha U3gbHKATE MPU PasIMYHN PYMBHCKM COPTOBE XWUTHU TPEBU

npw nscnegBaHnuTe cpeamn

Fig. 3. The shoots growing of different Romanians varieties of grasses on

studied mediums

N3BOM

1. BugoBeTte XUTHU TPEBW, BK/IO-
YEHW B HACTOALMS ONWUT, MOraT Aa NoKb/-
HaT 1 da pactart npv rosiemu Huea Ha pH
(ot 2 pH po 10 pH). Te ca noaxoasum 3a
HayasieH MaTepuasl 3a pa3smMHOXaBaHe Ha
COpTOBE MpPY LUMPOK CMNEKTbP OT YCNOBMSA
Ha OKoJiHaTa cpeja.

2. KanauuTteTbT Ha KbHAEMOCT K
pacTex Ha W3gbHKUTE Cce BAuse OT
HMBaTa Ha pH, XWTHWUTE TPeBW, a CbLio U
OT copTa.

3. Lolium perenne, Festuca
arundinacea, Dactylis glomerata wumaTt
[OOBbp POLEHT Ha Kb/IHAEMOCT Mpu
BCUYKM HMBA Ha pH cpegaTa, gokarto npu
Phleum pratense n Phalaris arundinacea
pH2 umaTt wuHxuMbuTopeH edekt. KVma
pasivkn 1 Mexay COpTOBETE B paMKute
Ha eflIMH ¥ CblUW BUA,

4. Hali-Huckoto pH Ha cpepata
(pH2) nma oTpuuaTesiHo Bb3AENCTBUE Bbp-
Xy pasBuUTMETO Ha KOPeHWUTe Ha cemMeHa-
yeTaTa, ocobeHo Bbpxy Dactylis glomerata
n Phleum pratense. Lolium perenne n
Festuca arundinacea nocturaT no-go6pu
pesynraTu.

5. PactexbT Ha u3gbHKUTE e

CONCLUSIONS

1. The grass species included in
this experience were able to germinate
and grow in large pH levels (at 2 pH to 10
pH levels), being suitable to be used as
initial material for breeding of varieties for
a wide range of environmental conditions.

2.  The germination capacity and
seedling growth were influenced by pH
levels, grass species and also by the
cultivars.

3. Lolium perenne, Festuca
arundinacea, Dactylis glomerata had good
response of germination percentage at all
the pH mediums levels while for Phleum
pratense and Phalaris arundinacea pH2
had an inhibitory effect. There were also
differences between the varieties within
the same species.

4, The lowest pH of the medium
(pH2) had a negative effect on the roots
development of seedlings, particularly on
Dactylis glomerata and Phleum pratense.
Lolium perenne and Festuca arundinacea
has obtained better results.

5.  The growth of shoots was
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noBNUSH OT pH2 ¢ passMyeH CTONWHOCTU
Mexay BuaoBeTe, a CblWoO WU cpen
copToBeTe.

6. HacTtoAwmAr onut e nbpBo
CboOLLEeHNe 3a BANSAHMETO Ha pH Bbpxy
Kb/IHAEMOCTTa M MbPBOHAYAUTHOTO pas3Bu-
TMe Ha cemeHayeTaTa. TpsibBa pga ce
n3Befanart AOMb/HUTESTHU EKCNIEPUMEHTH
B [MOYBEHM YCMOBMSA 3a OUEHKA Ha

affected by the pH2 with different
responses between the species and also
within varieties.

6. The present experience is a
first guide on the influence of pH on
germination and first development of the
seedlings. Further experiments must be
established in soil conditions to evaluate
acid-soil resistant genotypes.

yCTOVI'—II/IBI/I Ha KNCEeJNIMHN TeEHOTUNOBE.
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