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Abstract

In the highly-productive sorts used in contemporary agriculture, the extraction of nutrients from
the soil is intensive. The mineral fertilizers implemented in the soil provide the plants with the needed
macro-elements, although, the micro-elements are not sufficient enough. The leaf nutrition adds to
the soil fertilization and leads to substantial organ-mineral nutrition of the agricultural crops and can
be applied throughout the entire vegetation period. The introduction of nutrients is carried out in small
doses and can be in compliance with the concrete needs of the plants. That provides greater effi-
ciency in absorption of the mineral elements, as the substances are assimilated by the plants almost
entirely, without intermediation of the soil, where, they can become inaccessible to them.

The fertilization by means of leaf fodders can compensate for the losses from the nitrogen wash-
away in spring nutrition and considerably increase the yield and quality of the produce of the field
crops. They are particularly efficient for extra-root nutrition — the so called leaf fertilization, in which,
better absorption of the nutrients is achieved (Atanasova et al., 1999; Ivanova et al., 1995) and can
be applied in combination with plant-protection preparations. In their majority, they are 100% water-
soluble and do not contain admixtures that can damage the plants, as well as, cause accumulation
of residual quantities in the produce.

Last surveys (Pachev, 2003; 2004; 2008) demonstrate that the liquid fertilizers have a positive
influence upon the processes of the leaf and root nutrition of the plants for the purpose of increasing
the yield and quality of the seeds. Other authors (Nikolova and Georgieva, 2010) use alongside with
the growth regulators the introduction of nutrient elements in the form of leaf nutrition, whereat, the
resistance of the plants to low temperatures and drying-up is enhanced, as well as, that of the pro-
duce during storage and transportation.

In the publications studied in Bulgaria, no data were found for the use of the preparation for leaf
nutrition “Foliarel-proti — Bor” in the cultivated plants. The surveys in our country regarding such is-
sues have been insufficient and incomplete so far.

The purpose of the survey is to establish the influence of the leaf-nutrition preparation “Foliarel-
proti — Bor” upon seed-yield of spring forage peas (Pisum sativum L.).
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Mpy n3non3BaHWTe B CbBPEMEHHOTO 3eme- BHeceHWTe B noyBata MUHEpanHu TopoBe OOUK-
[enve BUCOKOMPOAYKTMBHU COPTOBE W3HOCLT  HOBEHO obesnevyaBaT HyXauTe Ha pacTeHusiTa oT
Ha XpaHWUTENHW BELLECTBa OT Nno4YsaTa € rofisiM.  MakpOeneMeHTU, HO Te He ca AoCTaTbyHu. JlncT-
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HOTO NoAXpaHBaHe AOMbfiBa MOYBEHOTO TOpe-
He M BOAW A0 MbJIHOLEHHO OpraHOMMHEepanHo
XpaHeHe Ha 3eMedenckuTe KynTypu n Moxe ga
ce npwvnara npes Lenus BereTaunmoHeH nepuoa.
BHacsiHeTO Ha xpaHuTenHuTe BellecTBa CTaBa
Ha Marnku 0o3v U MoXe Aa ce cbobpasn C KOH-
KpeTHaTa Hyxga Ha pacteHudaTta. ToBa ocuryps-
Ba no-ronama eeKkTMBHOCT Ha YyCBOsIBaHE Ha
MUHepanHuTe enemMeHTu, 3alloTo BellecTBaTa
ce npuemar no4yTn u3usano oT pacTeHusaTa, 6es
nocpegHUYEeCTBOTO Ha noyeaTta, KbAETO Te MOo-
raT 4a ctaHaT HeJOCTbMHM 3a TAX.

TOpeHeTo C NIMCTHM TOPOBE MOXE [Aa KOMMEH-
cupa 3arybuTe OT usMmMBaHe Ha a3oTa Npu NponerT-
HO nogxpaHBaHe U Aa NOBULIM 3HAYUTENHO 400K-
Ba W Ka4eCTBOTO Ha NpogyKumsata npu nosnckuTe
Kyntypu. Te ca 0cobeHo epeKTUBHN 3a N3BBLHKO-
PEHOBO NOAXPaHBaHe — Taka HAPEYEHOTO FINCTHO
TOpeEHe, Npu KOETO ce nocTtura no-gobpo abcop-
OupaHe Ha xpaHuUTeENHUTE enemMeHTn (ATaHacoBa
n kon., 1999; NeaHoBa 1 kon., 1995) n morart aa ce
npunarat B KOMOUHaUMsi C pacTUTENHO3aLLUMTHU
npenapatn. B no-ronamara cu yact 1e ca 100%
BOOOPA3TBOPMMU M HE CbabpXKaT NPUMECK, KOUTO
Ouxa Mornun ga yBpeaaT pacTeHusTa, Kakto 1 aa
npeav3BuKaT HaTpynBaHe Ha OCTaTbYHWU Konuye-
CTBa B NpoayKuusaTa.

MocneoHn npoyusanus (Madves, 2003; 2004;
2008) nokasear, Ye TeYHUTE TOPOBE OKa3BaT Mosio-
XUTENHO BMUSIHME BbPXY MPOLECUTE Ha JIMCTHOTO
N KOPEHOBO MNOAXpaHBaHe Ha pacTeHusTa C Len
noBuLLIABaHe Ha JOOMBa M KAYECTBOTO Ha CEMEHa-
Ta. dpyrm astopun (Hukonosa u eopruesa, 2010;
Georgieva and Nikolova, 2010) nsnonasart egHo-
BPEMEHHO C paCTEXHWUTEe perynaTtopu BHacsiHe-
TO Ha XPaHWUTENHM ENEMEHTU BbB BUA HA FIMCTHO
nogxpaHBaHe, KaTto Mo TO3W HayvH Ce MoBULLAaBa
YCTOMYMBOCTTA Ha pacTeHUsiTa Ha HUCKN TeMnepa-
TYpV 1 3acyLuaBaHe, KaKTo M Ha NpoayKumusita npu
CbXpaHsiBaHe 1 TpaHCnopTUpaHe.

B npoyyeHata nutepatypa, B Halata CTpaHa He
Osixa HamMepeHn AaHHM 3a U3MON3BaHETO Ha Npena-
pata 3a nIMcTHO noaxpaHeaHe “ Foliarel- proti — Bor”
Npw KynTYPHUTE PacTeHsI.

LlenTta Ha npoyyBaHeTo Oelle aa ce ycTaHOoBU
BMUAHWETO Ha npenapara 3a NMCTHO noaxpaH-
BaHe “Foliarel- proti — Bor” Bbpxy cemenobuea
Ha nponeTeH ypaxeH rpax (Pisum sativum L.).

Martepuan n metogm
Mpe3 nepmnoga 2009 — 2011 r. Ha BTOPO ONKUT-
Ho none Ha VOK — lNneBeH e 3anoxeH Nomncku

ONUT CbC CEMENPON3BOAEH MOCEB Ha rpax copT
lMneseH 4 no GnNoOKoBUSA MeTOA C pekonTHa nap-
uenka ot 10 m? B YeTMKpaTHa NOBTOPHOCT 1 Npun
crnegHUTe BapuaHTu:

1) Kontpona (Hetopexa) ¢ N,P,K . crnopen
npueraTa TEXHONOrMA 3a oTrnexaaHe Ha nposne-
TeH dpypaxeH rpax — poH);

2) ®oH + 2,5 g — “Foliarel- proti — Bor”;

3) ®oH + 5,0 g — “Foliarel- proti — Bor”;

4) ®oH + 7,5 g — “Foliarel- proti — Bor”;

5) ®oH + 10,0 g — “Foliarel- proti — Bor”.

MpenapatsT “Foliarel- proti — Bor” e nanons-
BaH 3a JIMCTHO MOAXpaHBaHE M € BHACSH BbB
aza B6yToHM3auMs 1 Havano Ha ubdTex. bro-
METPUYHMTE MoKasaTenu 3a ceMeHHaTa npoayk-
TMBHOCT (gobvBa) ca onpefeneHn no MeToguka-
Ta Ha Hukornoe un gp. (1981).

Pe3yntatu n o6cbxaaHe

AHanNu3bLT Ha NONy4YEeHUTE pe3ynTaTn OT TPETU-
paHeTo Ha rpaxa ¢ nuctHus Top “Foliarel- proti —
Bor’ nokassa, Ye ToW oka3Ba MNOSIOXUTENHO BrK-
SIHME BbPXY CTPYKTYPHUTE enemMeHTn n gobmea
Ha cemeHa. OT Tabn. 1 ce Buwxaa, 4Ye C yBenu-
YaBaHe Ha [o3aTa Ha TpeTMpaHe ce yBenu4yasa
Konmn4yecTBOTO Ha 60OOBETE Ha eQHO pacTeHue,
KaTo ce gocTura MakCMMym npv BapuaHTa, Tpe-
TMpaH cbe 7,5 g “Foliarel- proti — Bor” — cboTBeT-
Ho 10,6 Gp., crnenBaH OT BapuaHTa, TPETUPAH C
10,0 g — 9,9 6pos. Han-manko Konnm4ecTeo € oT-
YETEHO NPU KOHTPOMNHUA BapmaHT, TopeH ¢ N, P,
K, — 8,4 6pos 6o6oBe.

Hai-Bucok e 6posT Ha hepTUnHM Bb3Nn npu
BapuaHTa, TpetupaH couc 7,5 g “Foliarel- proti —
Bor” — 5,9 6p., cnegBaH OT BapuaHTa, TPETUPaH
c 2,5 g — 6,2 6pos. lNpn KOHTPONHUS BapuaHT
OpoaT Ha cbepTunHMTE Bb3NK € 5,0.

Mo nokasartens 6pov cemeHa Ha egHo pacTe-
HMe Hal-BUCOK pe3ynTar e Nnosly4eH Npu Bapuax-
Ta, TPETUPaH CbC 7,5 g OT Nnpenapara, CbOTBETHO
45,8 6p., cnegeaH ot BapuaHTa ¢ 10,0 g, cboT-
BeTHO 42,0 6posi. KOHTPONHUAT BapuaHT e C Hal-
HUCBK pesynTar ot 33,5 6posa cemeHa.

BposiT Ha cemeHaTta B eanH 606 e Hali-BUCOK
npu TpetupaHe ¢ 10,0 g “Foliarel- proti — Bor” —
4,5 6p. cemeHa, criegBaH OT BapuaHTa, TpeTupaH
cbe 7,5 g — 4,4 6posi. Han-H1ucbK pesynTar e oT-
YETEH NPU KOHTPOITHUS BapyaHT 1 NpY BapuaHTa,
TpetTupaH ¢ 5,0 g oT npenapara 3a NIMCTHO Mo-
AXpaHBaHe.

Mo oTHOLLEHME Ha BUCOYMHATA Ha 3anaraHe Ha
MbpBM 600 HaN-HNCKO € 3anoXKeH NPU KOHTPOHUS
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Tabnuya 1. CmpykmypeH aHanu3 Ha rposiemeH ypaxeH epax, mpemupaH ¢ nucmHusi mop “Foliarel-proti — Bor” u dobusa no 200uHu u cpedHo

3a nepuoda
Table 1. Structural analysis of spring forage peas, treated with “Foliarel-proti — Bor” and the yield in years and average for period
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BapuaHT (66,3 cm), a Han-BUCOKO — Npu BapuaH-
Ta, TpetupaH cbe 7,5 g “Foliarel- proti — Bor”.

MpenapaTbT 3a NUCTHO NOAXPaHBaHE OKasBa
BMUSIHNE N BbPXY BUCOYMHATa Ha pacTeHusTa,
KaTo C Hanl-ronsiMa BMCOYMHA Ca pacTeHuATa,
Tpetupanm ¢ 10,0 g — 117,0 cm, cneasaHun ot
TpetupanuTte cbe 7,5 g — 115,7 cm. Han-Huckm
ca pacTeHusiTa OT KOHTPOSIHUS BapuaHT, CbOT-
BeTHo 87,7 cm.

CpaBHsBalikn TErnoTo Ha cemMeHarta OT edHOo
pacTeHve ce BUxa, Ye Han-Bucokarta Jo3a Ha Tpe-
TmpaHe ot 10,0 g okassa Hal-CUNHO Bb3OeNCTBUE
Ha TernoTo, KaTo ro nosuLlasa Jo 6,78 g, crneasaHa
oT gosata 7,5 g — cboTBeTHO 6,70 g 1 Han-cnabo
€ Bb3OeNCTBMETO MPU KOHTPOIMHWSA BapuaHT, CbOT-
BETHO 5,41 @.

Ot 1abn. 1 moxe ga ce npocreau, Ye noka-
3aTensar Terno Ha cemeHaTa Ha edHO pacTeHue
KopecnoHampa ¢ nokasartens terno Ha 1000 ce-
MeHa u c gobua. Han-Bucoka maca Ha 1000 ce-
MEeHa € OTYeTeHa Npu BapuaHTa, TPeTMpaH CbC
7,5 g, cboTBeTHO 152,1 g, crnefBaH OT BapuaHTa,
TpetupaH ¢ 10,0 g — 148,4 g.

Mpwn npocneasisaHe Ha 4o6uBa Mo roanHU ce
Bwxaa, ye 2009 r. (cdur. 1) e no-GnaronpuaTHa
B METEOPOfIorMyHO OTHOLLEHMe 1 fobusuTe ca
Hawn-Bucokn. Banexute ca noctbnBanu paBHO-
MEPHO npe3 BereTauuoHHUsA nepuod, Kato Han-
MHOro ca npes mMeceL, Mar n HWU (79,8 mm).
Monyyenunat gobus npe3 2011 r. € oTpaxeHue
KaKTo Ha TemnepaTypara (KOSTO € Mo BMUCOKa C
2-3 rpagyca oT Npeaxo4HUTe FOAMHM), Taka 1 Ha
MO-HUCKOTO KONMMYECTBO MagHanu Banexu npes
TO3K nepuog (31,5 mm), nopagun KoeTo 4OOMBLT
e NpuMbnuanTenHo Asa MbTW NO-HUCHK B CpaBHe-
HWe C MbpBaTa roguHa, cbotBeTHo 123,0 kg/da.
Mpwn otunTtaHeto Ha gobuea, Npu Te3u ABa Ba-
puvaHTa e nony4eH Han-B1CoK OOUB OT ceMeHa.
Mpn posa Ha TpetupaHe ot 10,0 g Ton e 216,6
kg/da, kaTo npu no-HMckaTa go3a Ha TpeTupaHe
(7,5 g) pobuBbLT € No-BMCOK, CbOTBETHO 227,9
kg/da — pasnukata mexagy ABeTe AO03u, OoTpa-
3eHn B gobusa e 11 kg B nonsa 3a no-Huckarta
posa. [NpeBuweHNeTo cnpsiMo HeTpeTMpaHara
KOHTpora e cboTBeTHO 34,6 kg/da n 23,3 kg/da.
W npwn gBata nokasatens Han-HUCKU pes3ynTaTtu
ca OTYETEHW NPU KOHTPOSHUSA BapuaHT, CbOTBET-
Ho 152,2 g — maca Ha 1000 cemeHa 1 gobus ot
193,3 kg/da.
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Fig. 1. Diagram of climate for vegetation period by years

U3Boaun

Han-Bucok gobus Ha cemeHa oT rpax (227,9 kg/da) e nonydeH npu go3a Ha TpetupaHe 7,5 g ¢
“Foliarel- proti — Bor”, cnegsaH ot BapuaHTa ¢ gosa 10,0 g — no6us ot 216,6 kg/da, kaTto npesuLue-
HMETO CNpAMO HeTpeTMpaHaTa KoHTpona e cboTBeTHO 34,6 kg/da n 23,3 kg/da. Tesn aBe 0o3un Ha
TpeTMpaHe c npenapara 3a NMUMCTHO noaxpaHeaHe “Foliarel- proti — Bor’okaseaTt CbLECTBEHO Bb3-
JencTBune 1 Npu ocTaHanuTe eneMeHTu Ha gobuea: bpoi 6obose, Gpol hepTUNHU Bb3NK, BUCOYMHA
Ha eHO pacTeHue, BUCOYMHA Ha 3anaraHe Ha nbpBu 606, Terno Ha cemeHaTa Ha eqHO pacTeHue 1

maca Ha 1000 cemeHa.
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