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PE3IOME

Llenta Ha HacToALLOTO M3cneaBaHe
e [a npocneau BANSHUETO Ha XyMarHus
TOp ,XYMYyCTUM” BBbPXY MNPOM3BOACTBOTO
Ha N1030B nocajbyeH MarepuaJn.

ExkcnepMmMeHTLT € npoBefeH B
nepuoga 2014-2016 r. B8 ONUTHO N1030BO
BkOpeHunuuwe Ha N3C ,06pa3yos undimk’,
Bbpxy nnouw, ot 0,2 da npu 3anoxeH 3a
BKOpeHsiBaHe copT MUCKeT pYCeHCKu, ¢
No3n npucageHn Bbpxy nogsioxka S04.
BapvnaHTbT, TpetupaH c  XymycTum”,
BkaouBa 1000 6p. npucageHun noswu,
3a/10)KEH B 4eTupu noBTOpeHns no 250
Op. U e cpaBHSIBaH C KOHTpO/ieH (HeTpe-
TMpaH) BapuaHT C npucageHn nosu oT
CoOpT MMUCKET PpYCEHCKU, 3a/I0KEHU 3a
BKOpeHsiBaHe B CblUMs pasmep Ha
noBTOpeHusaTa. TpeTupaHeTo C XymaTHus
npenapaTr € HanpaBeHO 4Ype3 HakucsaHe
Ha NeTUYKUTE Ha NpucafeHn pesHuLx BbB
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SUMMARY

The objective of the study was to
follow the influence of ,Humustim”
humatic fertilizer on the production of vine
plant material.

The experiment was conducted
during the period 2014-2016 at the
experimental nursery for grapevine
rootings of IASS “Obraztsov Chiflik” on
the area of 0,2 da, with vines of cv Misket
Rusenski grafted onto SO4 rootstocks.
The variant treated with ,Humustim”,
included 1000 pcs grafted vines in four
replications, 250 pcs each, and was
compared with a control (untreated)
variant with grafted vines of cv Misket
Rusenski, in the same number of
replications. The treatment with the
humatic product was made by immersing
the section at the base of the grafted
cuttings in water solution of Humustim
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BOAEH pa3TBop Ha ,Xymyctum” (20ml/l) 3a
48 vaca.

Ha 6asa Ha HAkou OT nokasartesnu-
Te, XxapakTepHn 3a ka4yecTBOTO Ha MbpBO-
KnaceH /N030B MocagbyeH MaTtepuasn
(6bpoli pa3BuTK netopacnun, 6poi KopeHu)
MOXe fa ce usbepe onTUMan iHUSA BapuaHT.

CpefHo 3a nepvopga Ha u3cnenga-
He, KaTo no-eheKTUBEH 3a NPON3BOACTBO-
TO Ha NbPBOKIACHU 1031 COPT MuckeT
pyCeHCKW, npucageHn, BbPXY MOA/I0XKKa
S04, ce oyepTaBa BapuaHTbT C M3N0JI3Ba-
He Ha opraHuyHuga npenapat ,XymycTum”.
OT HanpaBeHaTa MaremaTuyecka obpa-
60TKa Ha JaHHWTe, 3a NokasaTesns cpefeH
Opoii KOpeHW Ha efHa Jflo3a ca ycTaHo-
BEHUTE A0Ka3aHO 3HAYUMU pasnnyuus npu
P<0,5.

KntovoBn aymu: xymatHu TOpoBe,
nosa, npupact, KopeHoobpasyBaHe,
1030B nocagbyeH MaTepuas

yBO/[,

Cb3gaBaHeTo Ha PeHTabusHN /1030-
BW HacaxfeHus e o0yCc/i0OBEHO B MHOIO
CW/IHa CTeneH OT KayecTBOTO Ha Mpowus-
BEeLlEeHNSA U3XOAEH nocafbyeH marepuas.
dnTOCAHUTApPHO 34paBn M AbATOTPaiHu
/I030BM HacaxieHus ce cb3fgaBaTr C Ka-
YeCTBEHO NPOM3BefEH nocagbyeH mare-
pvan. NMogobpsiBaHETO Ha TexHonoruata
3a NpPouM3BOACTBO Ha J/1030B MocagbyeH
mMaTtepuan e npeanocraska 3a Mpoy4ysa-
HETO Ha TOPOBE W PaCTEXHW CTUMYNaro-
pu, KoUTO yBennuasar gobuBa Ha CTaH-
JapTeH nocagbyeH MaTepuasl. YcCTaHo-
BEH € NOJIOXUTENHNA eddekT OT npunara-
HeTo Ha ,myHountodmt”, XymMycTum” n
Op. BbpXy BKOPEHSIBAHETO Ha pe3Huum
BbB BKOpeHunuuweto (Dimitrova et al.,
2010; Tsvetanov et al.,, 2014). PacTex-
HUAT perynatop "RootMost” ctumynupa
pacTexa Ha netopacnuTe U opmupaHeTo
Ha 3psa nNpupacT C MOo-ToNeMn Ab/IKUHA,
Maca W AMameTbp Ha MexayBb3nusATa.
(Pachev and Prodanova-Marinova, 2016).

Cnopef, HAKOW mM3cneasaHua ynort-
pebata Ha cTuMmynaropu n 6uotopose C
OpraHuyeH nNpousxoj, e peasiHa Bb3MOX-
HOCT 3a nosuwasaHe Ha pJobwsa u

(20ml/) for 48 hours.

Based on some of the traits,
specific for the quality of class vine
planting material (number of developed
shoots, number of roots) the optimal
variant could be selected.

Average for the period of study, the
variant treated with ,Humustim” was found
as more efficient for the production of
class vines of cv Misket Rusenski, grafted
on S04 rootstock. From the mathematical
processing of the data, in parameter
“average number of roots per a vine”
significant differences were found at
P<0.5.

humatic fertilizers,
root formation, vine

Key words:
vine, increment,
planting material

INTRODUCTION

The creation of cost-effective
vineyards is conditioned to a high extent
by the quality of the produced initial vine
planting material. Phytosanitary healthy
and long-lasting vineyards are created
with high-quality vine planting material.

Improvement of the technology for the
production of vine planting material is a
prerequisite for the study of fertilizers and
growth stimulants that increase the yield
of standard vine planting material. The
positive effect was found of
~Immunocytophyte”, ,Humustim”, etc. on
the rooting of cuttings in the vine nursery
(Dimitrova et al., 2010; Tsvetanov et al.,
2014). The ,RootMost” growth regulator
stimulates the growth of the shoots and
the formation of a mature annual
increment with greater length, weight and
diameter of internodes (Pachev and
Prodanova-Marinova, 2016).

According to some studies, the use
of organic stimulants and fertilizers with
organic origin is a real opportunity to
increase the yield and the quality of
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KauyecTBOTO Ha NpPoAyKLMATa Npy pasnuny-
Hn kKynTypmn (Tenova, 2012; Koteva et al.,
2013; Delchev and Stoyanova, 2015;
Prodanova-Marinova, 2016; Vlahova and
Popov, 2018). [loka3aH € Nof0XUTENHUS
ed)eKT OT U3MOo/I3BaHeTO Ha SINCTHK TOPOBE,
CbAbpXallyM XYMUHOBU KUCENVHU BbPXY
HapacTBaHeETO Ha KopeHoBaTa cucTema
Ha pacTeHussiTa (Lambers et al., 2006;
Magani and Kunchida, 2009; Datta et al.,
2011).

M3non3saHeTo Ha opraHuMyHW npe-
naparu, npurexasatin CBONCTBa Ha pac-
TEXHW CTUMYNaTopy, MWKPOTOPOBE WU
aHTugenpecaHTM nossossBa fga  ce
HamanAaT 3aryéute npu npovsBoLCTBOTO
Ha /1030B MocafbyeH marepvasn, ga ce
yBenuyaT gobuBMTe Ha CTaHAapPTHU 103U
MU Oa ce NOCTUrHe A06BP MKOHOMWYECKU
epekT (Kirovsky, 2014; Titova, 2014).

~XYMYCTUM" OTroBaps Hamb/IHO Ha
M3NCKBaHMATa NPU NPOU3BOACTBO HA €Ko-
NOTMYHO YMcTa CesickocTonaHcka npoayk-
ums (Sengalevich, 2007).

YcnexsT Ha MeToauTe 3a pasMHOo-
XaBaHe Ha fo3aTa e 3aBucuM OT copTa
(Otoo et al., 2016).

Llenta Ha HacTosALWOTO U3cnensaHe
e [ja npefoctaBy HOBW fJaHHW 3a ediekTa
OT NoAAbpXaHe Ha NOYBEHOTO MNA040pO-
Ane CcbC CbBPEMEeHHW CpecTBa, kaTo ce
YCTaHOBW B/IVSIHNETO Ha HaTypasHus 6uo-
CTUMYyNupaLy, opraHuyeH Top ,XymycTtum"
(kanveB XymaT) BbpXy MNpPOM3BOACTBOTO
Ha /1030B nocafbyeH matepuan oT copT
MwuckeT pyceHcKu.

MATEPWNAN N METO4WA
OnucaHue Ha HaTtypaslHus 6MocTu-
My/inpaLll  opraHuM4yeH Top XYMYCTUM"

production in different crops (Tenova,
2012; Koteva et al., 2013; Delchev and
Stoyanova, 2015; Prodanova-Marinova,
2016; Vlahova and Popov, 2018). The
positive effect of the use of foliar fertilizers
containing humic acids on the growth of
the root system of plants has been proven
(Lambers et al, 2006, Magani and
Kunchida, 2009, Datta et al., 2011).

The use of organic compositions
having properties of growth stimulants,
micro fertilizers and antidepressants
allows to reduce the losses in the
production of vine planting material, to
increase the yield of standard vines and to
achieve a good economic effect (Kirovsky,
2014; Titova, 2014).

"Humustim"  fully meets the
requirements for the production of
environmentally  friendly  agricultural

produce (Sengalevich, 2007).

The success of the methods of
propagation of the vine depends on the
variety (Otoo et al., 2016).

The objective of that study was to
provide new data for the effect of soil
fertility maintaining by modern means, as
the influence of “Humustim” (potassium
humate) natural biostimulating organic
fertilizer on the production of vine planting
material of cv. Misket Rusenski to be
determined.

MATERIAL AND METHODS
Description _of the “Humustim”
(potassium _humate) natural biostimulating

(kasiveB  xymart) —  YHuBepcanHuAT
XymaTteH Top ,XyMyCTMM” € MpPOAYKT Ha
BMCOKOKaYeCTBEH opraHnyeH cybctpar. B
HEeroBsys CbCTas MMa BUCOKO CbAbpXaHue
Ha He3aMeHUMU XYMUHOBU KUCESIMHWN W
(hyNIBOKUCESIVHN, BCUYKM MAKPO U MUKPO-
€/1eMEeHTU, CNeKTbP OT APYr1n OpraHnyHu
BeLlecTBa, KOUTO akTMBHO nogobpsasar u
cTumynupat duanonornyHaTa  AenHoct
Ha pacTeHusATa. ,XymMycTuM” nma askasHa

organic fertilizer — The universal product
is organic substrate of high quality and
has high content of indispensable humic
acids and fulvic acids, all macro and
microelements, a spectrum of other
organic substances, which actively
improve and stimulate the physiological
activity of plants. ,Humustim” has an
alkaline reaction — pH 9.
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peakums — pH 9. OCHOBHOTO AeiicTBallo
Bewecrtso ca Kaivesute covm Ha
XYMWUHOBUTE KUCESIMHU, KOETO rapaHTtmpa
YCKOpEH pacTex u pasBuTue Ha xabutyca
W KOpeHoBaTta CUCTEMa Ha TpeTupaHute
pacTeHus.

YcnopefHo ¢ Tasu TEXHONOINSA Ha
NpUIoXeHNe, KasMeBuUAT XymaTt JIeCHO "
e(PeKkTMBHO Hamupa npuioxeHue 3a Tpe-
TMpaHe Ha ceMeHa M nocafbyeH marte-
puan (ArogonnogHn KynTtypu, OBOLLHU
AbpBeTa 1 N030B nocajbyeH marepuan),
ypes HakucBaHe npean 3acaxjaHeTo
O6paboTeH no To3n cnocob, pacTuteneH
MaTepuan (CemeHa 1 KopeHoBa cuctema)
yBenMyaBa HSKOIKOKpaTHO obema Ha
CTPaHWYHUTE KOPEHOBMW  pa3K/IOHEHUS,
KOWUTO ocurypssart no-MHTEH3UBHO Noema-
He Ha XpaHWTesiHWTe BeliecTBa OT Mou-
BaTa v BojoO3anacsBaHeTo, rapaHTmpaLim
TAXHOTO HOPMasIHO pas3BuUTUE U nNpuxsa-
LlaHe. YCKopsiBAHETO Ha pacTexa e Cbl-
pPOBOJEHO OT akTVBMpaHe Ha (POTOCUHTe-
3ara, 6MocuHTEe3aTa Ha 3e/1eHN NUTMEHTH,
perynvpaHeTo Ha BbraexugpaTHus, 6en-
TbY€H N eHeprueH meTabonnsbM. 3Hauu-
Te/IHO MOoBMULIABAa MMYyHHaTa cucTema Ha
pacTeHusTa.

EkcnepMmeHTLT € npoBefeH B
nepuoga 2014-2016 r. 8 ONUTHO N1030BO
BkopeHunuwe Ha N3C ,06pa3Los Yudnuk’
Bbpxy nnouw, ot 0,2 da npu 3a50XeH 3a
BKOpEeHsiBaHe JecepTeH /10308 copT MuckeT
PYCEHCKM, npucageH BbPXY MNOAN0XKKA
S04. lMpucageHuTe U cTpaTuguumpaHmn
pesHuUM ca BKOPEHEeHW Ha noBAurHaTu
OBYpenoBu fiexy ¢ LUpuHa Ha nexara
0,60 m n pascTosaHue mMexay pefoseTe B
nexata okono 0,30 m. /lo3uTe BbLB BKOpe-
HUNULLLETO ca oTr/iexaaHu no oéuionpue-
Tata TexHoMornms 3a npPou3BOACTBO Ha
no3oB nocagbyeH martepuan (Todorov,
2005). BapnaHTbT, TPETUPAH C ,XyMyCTUM”,
BkIoyBa 1000 6p. npucageHn noswu,
3aU10KeH B 4eTupu MoBTOpeHusa no 250
6p. M e cpaBHABaH C KOHTPONeH
(HeTpeTupaH) BapuaHT C npucajeHu n1o3u
OT cOpT MUCKET pYCEHCKM, 3a/I0KEHU 3a
BKOpeHsiBaHe B CblUMs pasmep Ha
NoBTOpPEHMATA.

The main active substances are the

potassium salts of humic acids, that
guarantee accelerated growth and
development of habitus and the root

system of the treated plants.

Along with this technology of
application, potassium humate is easily
and efficiently used in treatment seed and
planting material (berries, fruit trees and
vine planting material) by immersing
before planting.

The plant material (seed and root system)
being processed by this method increases
the volume of lateral root branches
several times, which provides more
intensive intake of nutrients from the soil
and the water providing, ensuring their
normal development and rooting.

Growth accelerating is accompanied by
activation of photosynthesis, biosynthesis
of green pigment, regulation of
carbohydrate, protein and energy
metabolism. The immune system of the
plants significantly increases.

The experiment was conducted
during the period 2014-2016 at the
experimental nursery for grapevine
rootings of IASS “Obraztsov Chiflik” on
the area of 0,2 da, as cuttings of Misket
Rusenski table cultivar were used for
rooting, grafted onto SO4. The grafted
and stratified cuttings were rooted on
raised double-row beds with a bed width
of 0.60 m and a distance between the
rows in the bed - about 0.30 m. The vines
in the nursery for grapevine rootings were
grown according to the commonly
adopted technology for the production of
grafted vine planting material (Todorov,
2005). The variant treated with
.Humustim” included 1000 pcs grafted
vines, in four replications of 250 pcs each
and was compared with a control
(untreated) variant with grafted vines of
cv. Misket Rusenski, with the same
number of replications.
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TpeTupaHeTo C HaTypasiHus Ouo-
CTUMyuMpaLl, opraHuyeH Top ,Xymyctum"
(kasiveB xymaT) e 4pes3 HakucBaHe Ha
neTuYkUTE Ha nNpucajeHn pesHuuM BbLB
BOAEH pa3TBoOp Ha Xymyctum (20ml/l) npwu
ekcrnosnuma 48 yaca.

MouBeHMAT TN € KapboHaTeH
yepHo3eM BbpXYy AbSGOK /boc. MNouysarta
e cpefHO obesneveHa ¢ a3oT 1 dpocdop n
[o6pe 3anaceHa ¢ kasuii.

Ha 6a3a Ha HSlkoum OT nokasartesv-
Te, XapakTepusMpaliM KayecTBOTO Ha
NMbpBOKNACEH JI030B MOcagbyeH Mmare-
punan (6poin pas3suTM nertopacnu, 6Gpown
KOpPEHM) € TbpceH No-ePeKTUBHUAT
BapuaHT.

3a nposexpaaHe Ha ekcnepumeHTa
€ HanpaBeHO CpaBHWUTESIHO u3cnensaHe
npv ABa BapuaHTa:

VO - npucageHn un crpatudmympanm
pe3Huun 6e3 TpeTupaHe

V1 - npucageHun u ctpatuuumpaHn pes-
HULUM TpeTupaHu ¢ ,XymMycTum", ypes Ha-
KMCBaHe Ha NeTUYKUTe Ha NpucageHn pes-
HMLUM BbB BOAEH Pas3TBOP Ha XymycTUM
(20ml/l) npu ekcno3suuma 48 vaca.

HanpaBeHn ca 6GUOMETPUYHU W3-
MepBaHWsi Ha M3Bagka OT no 18 nmbpBo-
KNacHM 031 OT BCekM BapuaHT. OTuyeTe-
HM ca 6pos netopacnu n 6pos Ha cTbnan-
HUTE KOpPEHW Ha No3a.

Cratuctnyeckatra ob6paboTka Ha
eKCNepUMEHTasTHUTE AaHHU € U3BbPLUEeHa
no MeToa Ha AWCMNEePCUOHHUA aHan3 3a
[0O6MB, a pasnMknTe Mexay BapuaHtuTe
ca yCTaHOBEHMW Ype3 MHOIoOpaHroBus Tect
Ha [bHKaH, C MoMowTa Ha NporpamMHus
npoaykt SPSS 19.0 (Ganeva, 2016).

PE3YJITATU N OBCBXXOAHE
OCHOBHUMAT MokKasaTesi, KOWTo xa-
pakTepu3npa NpPou3BOACTBOTO Ha /I030B
nocagbuyeH maTepuan € [A06MBBLT Ha
MbPBOK/JACHM BKOpEeHeHn sno3un. Toili ce
BNSie OT BCUYKM MPOMEHU BbLB (DaKTO-
puTe, onpeaensiy HOpMasiHOTO MNpoTU-
yaHe Ha BKOpPEHSIBAHeTOo, pacTexa U pas-
BUTMETO Ha NpucafeHn pesHuum. uomert-
puYHUTE UM3MepBaHWA fAasBaT npejcTasa
3a (DOPMMPAHETO U pacTexa Ha KOpeHo-

The treatment with “Humustim”
(potassium humate) natural biostimulating
organic fertilizer was done by immersing
the heels of grafted cuttings in
.Humustim” water solution (20ml/l) at
exposure of 48 hours.

The soil type is carbonate
chernozem on deep loess. The soil is
moderately supplied with nitrogen and
phosphorus and  well-stocked  with
potassium.

On the basis of some of the traits,
specific for the quality of class vine
planting material (number of developed

shoots, number of roots), the more
effective variant was searched.
To conduct the experiment a

comparative study was made in two
variants:

VO — grafted and stratified cuttings without
treatment

V1 - grafted and stratified cuttings treated
with ,Humustim”, by immersing the heels
of grafted cuttings in ,Humustim” water

solution (20ml/l) for 48 hours.

Biometric measurements  were
taken on a sample of 18 class vines of
each variant. The number of shoots and
the number of stepped up roots per a vine
were recorded.

The statistical processing of the
experimental data was performed using
the method of analysis of variance for
extraction, and the differences between
the variants were established by Duncan’s
multi-rank test using the software product
SPSS 19.0 (Ganeva, 2016).

RESULTS AND DISCUSSION
The main trait characterizing the
production of vine planting material is the
yield of rooted vines. It is influenced by all
changes in the factors determining the
normal course of rooting, growth and
development of grafted cuttings.

Biometric measurements give an idea of
the formation and growth of the root
system and the above-ground part of the
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Bara cucrtema M Haj3emHara 4yacT Ha fo-
3uUTe, NOJTyYEHN OT NPUCAAEHUTE PE3HULIM.

MonyyeHuTe pe3yntatu ca efHo-
MOCOYHM M CpeaHnTe CTOMHOCTU Ha Moka-
3aTenuTe ca oTpaseHu B Tabnvum 1 u 2.

Bpoatr Ha netopacnute e oT
3HayeHue 1 e B OCHOBaTa 3a onpepesisiHe
Ha NbPBOKNACHO NPUCaZEHN N BKOPEHEHN
nosu. OT nonyyeHUTe AaHHN ce oyepTasa
TEHAEeHUMs 3a No-ronsm 6poi netopacnu
Ha 1 nosa npu TpeTupaHusa c ,Xymyctum”
BapvaHT, CpaBHEHO CbC CbLUMA MoKasa-
TeNn npu HeTpeTMpaHus BapuaHT, KaTto
pasnuuuaTa ca Mankm U CTaTUCTUYECKU
HepnokasaHu (Ta6numua 1).

grafts derived from grafted cuttings.

The results obtained  were
unidirectional and the average values of
the traits were shown in Tables 1 and 2.

The number of shoots is of great
importance and the basis  for
determination of first-class grafted and
rooted vines. From the data obtained a
significant increase was observed in the
number of shoots per a vine in the variant,
treated with ,Humustim”, compared with
the same trait in the untreated variant, the
differences being small and statistically
unproven (Table 1).

Tabnuua 1. BnvsaHue Ha opraHn4yHMA GUocTUMynupaL, Top ,,XyMyCTUM”, BbpPXy
6posa netopacnn Npu NPovMs3BOACTBOTO Ha NMocafbyeH maTepuasn Ha /1031 copT

MwuckeT PyceHcKku

Table 1. Effects of ,,Humustim”organic biostimulating fertilizer on the number of
shoots in the production of vine planting material of cv Misket Rusenski

BapuaHTtu Bpoii netopacnu Ha 1 nosa % LSD no meTtoga Ha Duncan
Variants Number of shoots per a vine LSD after the method of Duncan
VO - KoHTpona 108" 100,0 a

- Control
Vli-c ',,XyMyCTVIM' ) 1.55" 1211 a

- with ,Humustim

n.s.

NereHpa:

— BapuaHT V1 HsaMa 3HauuTenHa pas/vka ¢ HeTpeTupaHusi BapuaHT. CToiHOCTMTE B efHa

KOIOHa, NocnefiBaHn OT eiHaKBM OYKBU HSIMAT AOKa3aHU JOCTOBEPHU Pas/nKu.
Legend: ™* — variant V1 have no significant differences with the untreated variant. The values in a column,
followed by the same letters, have no proven significant differences.

BpoAT Ha netopacnuTe cpefHo Ha
efiHa fo3a npu TpeTUupaHus BapuaHT e
1,55, koeTo HagBuwaea ¢ 21.1 % 6pos
Ha feTtopacnute cpefgHO Ha J/o3a Ha
KOHTPO/IHMA BapuaHT (1,28 6p.).

B npeguwHo npoyysaHe Ha aBTo-
puTe 3a BINAHMETO Ha ,XYMYCTUM” BbpXY
KayecTBara Ha nocagbyeH marepuan ot
6e3cemMeHHNs copT 30pHULA ca YCTaHo-
BEHW pasfvku, OTHOBO B Mon3a Ha 6pos
netopacnM Ha no3a npu TpeTupaHus
BapuaHT, KOMTO ca [0Ka3aHW cTaTucTu-
YeCcKM TMpPM HUBO Ha [OCTOBEPHOCT
P<0,05, upe3 TecTta Ha Duncan (Dyakova
et al., 2018) To3u hakT HM faBa OCHOBa-
HVe 3a 13Boga, Ye buosiorusaTa Ha copra
oKasBa B/MAHWE BBPXY CTeneHTa Ha
Bb3eNCTBME Ha XyMUHOBUSA npenapar.

Opyr MHOro BaXeH Mokasaren,

In the treated variant, the number
of shoots, on average per a vine, was
1.55, exceeding by 21.1% the number of
shoots per a vine of the control variant
(1.28 pcs).

The authors, in a previous study on
the effect of ,Humustim” on the qualities
of vine planting material of Zornitsa
seedless variety, have found differences,
again in favor of the number of shoots in
the treated variant, which were
statistically proven at a confidence level
P<0.05, via Duncan test (Dyakova et al.,
2018). That fact allowed us to conclude
that the biology of the variety influenced
the degree of impact of the humic
product.

Another very important trait, which
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KOWTO  onpegens KauyecTBOTO  Ha
noslydeHnTe MbPBOK/IACHU 103U, € BpPOAT
Ha CTbMa/IHNTE KOPEHW.

BHacsAHeTO Ha ,XymycTum” cb3ga-
Ba YC/IOBMA 3a YCBOABAHETO Ha BK/OYe-
HUTE B HEro XyMWUHOBM KUCENUHU u yn-
BOKMCE/IMHU U BNNUsie BbPXY KOpeHoBarta
cucTeMa Ha npucajieHuTe pesHuLn.

Ot Tabnuua 2 ce BwXaa, ye npu
TpeTvpaHnss BapuaHT, CpPegHusAT O6poi
nosy c noeedye OT 4 6p. KOpeHu
npesuvLlaBa faHHUTE 3a TO3W nokasares
NpY KOHTPOIHWSA, HETPETUPaH BapnaHT.

[JelictBneto Ha ,Xymyctum” cCTu-
My/sMpa obpasyBaHeTo Ha noseuye oT 4
CTbNa/IHN KOPEHW Ha efHa fo3a, Kato
npesulaBa MnoytTM TpU NbTU 6pos Ha
no3nTe c noseye OT 4 CTbMa/IHN KOPEHU
npu KOHTPOMHUA BapuaHT (299.3 %),
KOeTo e npejnoctaBka 3a nNoBuLlaBaHe
Ha KayecTBOTO Ha npucajeHuTe Jo3u.
YcTaHOBEHUTE pas3/iMunsg ca CcTaTUCTu-
Yyecku [oKaszaHu Mpu HMBO Ha 3HAYUMMOCT
P<0.001.

Moka3atenu,
T0p L, XymMyctum”

Tabnuya 2.
onocTumynunpaty

oTpasdaBaln

determines the quality of the obtained
class vines, is the number of stepped
up roots.

The fertilization with ,Humustim”
created conditions for the absorption of
the humic acids and polyacids included in
it and influenced on the root system of
the grafted cuttings.

It could be seen from Table 2 that
in the treated variant, the average
number of vines with more than 4 pcs
roots exceeded the data for that trait in
the control untreated variant.

The activity of ,Humustim”
stimulated the formation of more stepped
up roots per a vine, exceeding almost
three times the number of vines with
more than 4 stepped up roots in the
control variant (298.7%), which was a
prerequisite for increasing the quality of
grafted vines. The determined differences
were found to be significant at P<0.001.

B/IMSIHNETO
BBbPXY

Ha  OpraHU4YHus
KOpPeHOOGpa3yBaHeTO  Mpwu

npom3BoACTBOTO Ha NoCagbyeH MaTepuasl Ha Jio3nm CopT MwnckeTt PyCEHCKI/I

Table 2. Traits, showing the influence

of ,,Humustim” organic biostimulating

fertilizer on the root formation in the production of vine planting material of cv

Misket Rusenski

CpepfieH 6poti LSD no CpepieH 6poii LSD no
nosmn ¢ meToaa Ha KopeHu, Ha 1 meToaa Ha
BapuaHTtu >4 6p. KOpeHM % Duncan nosa % Duncan
Variants Average humber 0 LSD after the |Average number ° |LSD after the
of vines with roots method of of roots per a method of
> 4 pcs Duncan vine Duncan
VO - KoHTpona / Control 1.55 100.0 a 3.83 100.0 a
V1-c. Xymyctum® 4,67 299.3 b 5.28* 142.0 b
- with ,Humustim

NereHpa: CtatucTMyeckn gokasaHu pasnunku npy *=P<0,5, **=P<0,1, ***=P<0,01, n.s. — nunceBa AoKa3aHocCT,
CToliHOCTUTE B €AHa KOMoHa, 0603HaYeHn C pasnMyHu cMMBOAYM (a, b, ) ca cTaTucTnyeckn pasnuyHu npu

P<0,5, cbrnacHo metoga Ha Duncan.

Legend: Statistically proven differences at * = P <0.5, ** = P <0.1, *** = P <0.01, n.s. - there is no significant
difference; The values in a column, denoted by different symbols (a, b, c), are statistically different at P <0.5,

according to Duncan’s method

CpefHVsT 6poit CTbNasiHU KOpPEeHU
Ha efHa Nnosa, Npu BapuaHTa c npuna-
raHe Ha ,XymMycTum” HapacTBa, KaTo npe-
BMLIABa KOHTPONIHUA BapuaHT ¢ 42.0%.
OT martematmyeckata ob6paboTka 3a

The average number of stepped up
roots per a vine in the variant with
.Humustim” increased, exceeding the
control variant by 42.0%. From the
mathematical processing for the average

131



cpegHust 6Opoli  KOpeHM Ha o3a e
yCTaHOBEHA [0Ka3aHOCT MNpUW HUBO Ha
3HaummocT P<0.5.

N3BOAN
> Pa3sutneto Ha KopeHoBaTa U
Haf3emMHa 4yacT Ha npucagkute oT copT
MwuckeT pycCeHCKW, MokasBa, uYe npu
BapuaHTa Ha TpeTupaHe c ,XymMycTum” ce

nosyyasaT MO-MOLHO pas3BuUTU MNbpB-
OK/acHu No3w.

> CpegHo 3a uenusa nepuog Ha
uscnegBaHeTo, NpuM  rOPEnocovYeHust

BapvaHT pacTeHusATa ce oTm4yasart C no-
rofIiM cpefeH 6poi CTbNasIHA KOPEHWN U C
no-rosisiM Gpoii neTopacnu.

> Bbuonornarta Ha copta oOka3Ba
B/IUSIHNE BBPXY CTENEHTa Ha Bb3gei-
CTBUE Ha XYMWHOBUSA npenapar.

number of roots per a vine, evidence was
found at a level of significance P<0.5.

CONCLUSIONS
> The development of the root and
above-ground parts of the grafts of cv
Misket Rusenski showed that in the
variant of treating with ,Humustim”, more

highly developed class vines were
obtained.
> On average, over the entire study

period, in the above-shown variant, the
plants were characterized with a higher
average number of stepped up roots and
a higher number of shoots.

> The biology of the variety
influenced on the degree of impact of the
humic product
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PE3OME

Llenta Ha npoyysaHeTO e pa ce
yCTaHOBM BMAHWETO Ha ,Lebosol -
Kanwuii 450" BbpXy HAKOW arpo6GuoormyHmn
N TEXHOOTMYHW nokasatesii Ha 103u oT
JecepTteH copt lMpucra.

EkcnepyMeHTLT € nmnpoBefeH B
nepuoga 2014-2015 r. 8 ONUTHO N1030BO
HacaxgeHune Ha N3C ,06pa3yos Yndmk”
BbPXY nnow, ot 0,5 da npu gecepTeH copT
Mpucta, C€ N03M npucageHn BbPXY
nogsoxka S04. TpetupaHute no3u ca
nnogoasatim n c  doopmupoBKa
cpegHocTbONeH [oio, Npu rbcToTa Ha
3acaxgaHe 1,20 m / 2,70 m. OnuTbT
BK/1I0YBa BapuaHT Ha TpeTupaHe ¢ TeUHns
Top ,Lebosol — Kanuin 450" 1 koHTpona, B
TPY NOBTOPEHUA C 5 6p. /1031 BbB BCAKO
OT THX.

CpegHo 3a nepvoga Ha npoy4saHe-
TO ca OTYETEeHW NO-BMCOKM CTOMHOCTU Ha
BGUOMETPUYHUTE MNoKasaTesim Npu BapuaH-
Ta C npwiaraHe Ha MUKpoenemeHTa

Accepted: 30.09.2019

Published: 11.11.2019

SUMMARY

The objective of the study was to
determine the influence of ,Lebosol —
Potassium 450" on some agrobiological
and technological parameters of vines of
Prista table variety.

The experiment was conducted
during the period 2014-2015 at the
Experimental vineyard of IASS "Obraztsov
chiflik* on an area of 0.5 da with Prista
dessert variety, as the vines were grafted
onto S04 rootstocks. The treated vines
were fruiting and with half-standard Guyot
formation, at a planting density of
1.20 m / 2.70 m. The experiment included
a variant with treatment with ,Lebosol —
Potassium 450" liquid fertilizer and a
control, in three replications with 5 pcs
vines each.

Average for the period of study,
higher values of biometric traits were
registered in the variant with the
fertilization with potassium microelement,
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Ka/Imid, CMPSIMO  KOHTPOSIHWSA  BapuaHT,
KaTo OTYeTeHWTe pas3/INkuM ca CTaTUCTu-
yeckn HegokaszaHW. CTOMHOCTUTE Ha 6Mo-
METPUYHWTE NokKasaTesim Npe3 oTAeNHuTe
rO4MHU Ce U3MEHSIT B OTHOCUTE/IHO TECHU
rpaHuLm.

OT4yeTeHN ca NONOXUTENHN pasfu-
KM, KOMTO ca CTaTUCTUYECKN HeaoKasaHw,
HO Tbil KaTo ca efgHOMOCOYHM npes
BCUYKUTE TFOAMHM Ha MpoyyBaHe, coyar
yCcTONUYMBA TEHAEHUWS.

KnouoBn gymun: AIUCTHW TOPOBE,
N03a, PoA0OBUTOCT, KAYECTBO Ha rpo3ae

yBO/[,

Cpep, OCHOBHMTE npeav3BuKaTes-
CTBa NMpep, Ce/ICKOTO CTOMaHCTBO ca MoBU-
WwaBaHe Ha [p[obwBute M nognomaraHe
pacTtexa M pasBUTMETO Ha pacTeHusTa B
ycnosusta Ha abmoTuyeH u 6uonormyeH
ctpec (Reynolds et al., 2011).

Cnopef, HAKOW mM3cneaBaHus ynort-
pebata Ha cTumynaTtopu n 6uoTopoBse C
OopraHu4eH nNpousxof, € peasiHa Bb3MOX-
HOCT 3a noBuLLaBaHe Ha Jo6uBa n Kayec-
TBOTO Ha MpoAykKuuaTa npu pas/imyHun
kyntypu (Tenova, 2012; Koteva et al.,
2013; Delchev and Stoyanova, 2015;
Prodanova-Marinova, 2016; Vlahova and
Popov, 2018).

KanuaT e cpef enemeHTuTe OT OCO-
6eHO roNsAMO 3HayeHwe 3a HOPMasTHOTO
npoTuYaHe Ha roasm 6poin Prsnoa0rMyHN
npouecu, 3a pactexa Ha 3emepfesickute
KynTypW, 3a KauyecTBOTO M KO/IMYECTBOTO
Ha O06MBMTE, KaKTO U YCTOMYMBOCTTA Ha
KynTypute Ha ctpec (Zorb et al.,, 2014;
Ivanova-Kovacheva et al., 2018). Toii nma
U3K/TIOYMTENIHO BavkHa POJSA 3a orpaHuya-
BaHe Ha 3arybarta Ha Boja OT pacTeHusTa
npv BMUCOKU TemnepaTtypu Ha aTmoccdep-
HWS Bb34YX M B YCNI0BUSA Ha CyLUa.

Mo nuTepatypHU daHHW, Npu pac-
TEHWs B YCNOBMUA Ha 3acyllaBaHe, UHTEH-
3MBHOCTTA Ha oTocuHTE3aTa € npsKo
CBbp3aHa C HMBaTa Ha kanus. [jobassHe-
TO Ha Kanuii yBennyasa gobvea oT 103u-
Te B pe3ynTar Ha MOBULLEHWS 6poii K
Terno Ha rposgosete (Amiri and Fallahi,
2007).

compared to the control variant, as the
reported differences were statistically
insignificant. The values of the biometric
parameters in years varied in relatively
narrow limits.

Positive differences have been
reported that were statistically insignificant,
but as they were unidirectional over the
whole period of study, they showed a
sustainable tendency.

Key words: leaf fertilizers, vine,
fertility, grapes quality

INTRODUCTION

Among the major challenges facing
agriculture are increasing vyield and
supporting the growth and development of
plants under conditions of abiotic and
biological stress (Reynolds et al., 2011).

According to some studies, the use
of stimulants and bio-fertilizers of organic
origin is a real opportunity to increase the
yield and quality of production in different
crops (Tenova, 2012; Koteva et al., 2013;
Delchev and Stoyanova, 2015;
Prodanova-Marinova, 2016; Vlahova and
Popov, 2018).

Potassium is one of the elements of
particular importance for the proper
functioning of many physiological
processes, for the growth of crops, for the
quality and quantity of yield, also and for
the crop tolerance to stress (Zorb et al.,
2014; Ivanova-Kovacheva et al., 2018).

It has a crucial role in reducing water loss
of plants at high temperatures of the air
and under conditions of drought.

According to previous studies, in
plants under drought conditions, the
intensity of photosynthesis is directly
related to potassium levels. The addition
of potassium increases the yield of the
vines as a result of the increased number
and weight of clusters (Amiri and Fallahi,
2007).
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YcTaHOBeHa € 1 CUHa 3aBUCMMOCT
MeXAy 3anaceHocTTa Ha /103uTe ¢ Kanui
M KA4eCcTBOTO Ha rpo3gosara MbCT.

Bce ouwe HAMa TOYHO OO6sICHEHMe
No KakbB HaYuMH HEeLOCTUrbT Ha Kanwui
WM OTHOCUTESTHUAT HELOCTUT Ha Kanui
OKasBa eqekT BbpXy (oOoTOCMHTEe3aTa,
KOETO Hanara nposexgjaHe Ha nocriefsatiu
u3cnepBaHusi B Tasu Hacoka, KouTo pa
006AcHAT Te3n npouecn (Chaerle et al.,
2007).

LlenTa Ha HacToALETO uscnenBaHe
e Ja ce ycTaHOBM BNNSHMETO Ha ,Lebosol —
Kanuit 450" BbpXy HAKOW arpo6GumosiormyHm
N TEXHOJOTMYHM nokasaTtenu Ha no3u ot
fecepTeH copT lMpucTta cnepf npbckaHe ¢
MUKPOMUHEP&/THUS TOP Npe3 pasninyHute
eTanu Ha BeretauusTa.

MATEPWNAN N METOA4WA

OnuncaHve Ha copt [lpucTta -
JecepteH Nno3oB copT. Y3psABa KbM 15
aBryct, npegu copt KapanHan. 'po3gbTt e
ronsam, 380 g, NnoaycouT. 3bPHOTO € eapo,
5,3 g, OBa/IHO, 3eNeHO-XbNTO. KoHcuc-
TeHuuATa e  Xpynkasa, BKYCbT —
MuUckeToB. [Jo6MBbLT rposge e 1,5 t/da. B
KOHCyMaTuBHa 3psnocT rJoos,quo CbAbp-
Xa 16% 3axapu 1 4 g/cm” kucenuHu. To e
TpaHcnopTabu/HO M C MOBWLWIEHA YCTOM-
YMBOCT Ha CMBO THUEHE.

CopTbT e noaxopAsLy, 3a nNpou3Boj-
CTBO Ha paHHO rpo3fe Ha OTKPUTO U B
opaHxepun. Moxe fa ce oTrnexpa n B
NoNynjaHNWHCKM MecTa C HaaMopcKa
BMcouunHa o 500-600 m.

OnwucaHne Ha ,Lebosol — Kanui
450" - MUKPOMUHEPaJTHUAT TOP CbAbpXa
3 % amugeH a3otr (N) 45 g/l n1 30 %
BOAOpa3TBopuM kanues okcupg (K20) 450
g/l n Mmoxe pa ce cmecBa ¢ ob6Lionpue-
TUTE npenapartu 3a pacTuTesniHa sawmTa.

EkcnepyMeHTLT € nMnpoBefeH B
nepuoga 2014-2015 r. 8 ONUTHO N1030BO
HacaxgeHune Ha N3C ,06pa3yos Yndmk”
BBbPXY nnow, ot 0,5 da npu fecepteH copt
Mpucta, ¢ no3nM npucageHn BbPXY
nogsoxka S04. TpetupaHute no3u ca
nnogofjasawin n ¢ oopMMpoBKa CpeaHo-
cTbbneH lolio, Npy rbCTOTa Ha 3acax-

There is also a strong correlation
between the stock of vines with potassium
and the quality of grape must.

An explanation has not been still
given how potassium deficiency or relative
deficiency of potassium influence on
photosynthesis, which requires subsequent
studies to be conducted in this direction,
to explain these processes (Chaerle et al.,
2007).

The objective of the study was to
determine the influence of ,Lebosol —
Potassium 450" on some agrobiological
and technological traits of vines of Prista
table variety after spraying with the micro-
mineral fertilizer during the various stages
of vegetation.

MATERIAL AND METHODS

Description of Prista variety - Table
vine variety. It matures on August 15,
before the Cardinal variety. The cluster is
large, 380 g, semi-compacted. The berry
is large, 5.3 g, oval, green-yellow. The
consistence is crisp, the taste is misket.
The grapes vyield is 15 t/da. At
consumptive maturity, the %rapes contain
16% sugars and 4 g/cm” acids. It is
transportable  and  with
resistance to botrytis grey rot.

The variety is suitable for the
production of early ripening grapes in the
open air and in greenhouses. It can also
be grown in semi-mountainous places
with altitudes up to 500-600 m.

Description of "Lebosol - Potassium
450" - The micromineral fertilizer contains
3% amide nitrogen (N) 45 g/l and 30%
water-soluble potassium oxide (K20) 450
g/l and can be mixed with conventional
plant protection products.

The experiment was conducted
during the period 2014-2015 at the
Experimental vine planting of [ASS
“Obraztsov chiflik” on an area of 0.5 da
with Prista table variety, with vines grafted
onto SO4 rootstocks. The treated vines
were fruit-bearing and with half standard
Guyot formation, with a planting density of

increased
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faHe 1,20 m /2,70 m.

OnuTbLT € M3BeXaaH B YC/0BUS Ha
KOHBEHUMOHA/THO 3emefenve 1 BKIYBa
BapvaHT, TpetupaH ¢ ,Lebosol — Kanwuii
450" (0,5 l/da) n koHTpoNa, B Tpu NOBTO-
peHus ¢ 5 6p. Nno3n BbB BCAKO OT THX.
HartoBapBaHe Ha fi03uTe € no 16 nbnku e
peanM3npaHo ¢ 4 yena Ha 2 Nbhk1 1 egHa
naogHa npbyka ¢ 8 NbnKu.

TpeTMpaHeTo Ha l03UTe € W3BBLP-
LWEHO YeTUPUKPaTHO — ABYKpaTHO npeawu
ub(Tex, BbB hasaTa Ha oopmsHe Ha
rpo3ga v B HaYaso Ha 3peeHe.

MouBeHMAT TN e KapboHaTeH
yepHo3eM BbpXYy AbSGOK /boc. MNouysata
€ cpeaHo obesneveHa ¢ a3oT 1 dpocdhop n
[obpe 3anaceHa ¢ Kanuia.

HabnwogeHnsata no HacTosLWOTO
uscneiBaHe ca 3a 2-roguvlleH nepuos
(2014-2015). OTuMTaHN ca HAKOM MoKasa-
Tenu, oTpassBaly fobuea U Ka4ecTBOTO
Ha rposgeTo oT copT MpucTa:

Arpo6unonioruyHy nokasaTesnu:
- bBpoii rpo3gose Ha nosa
- MacaHalrposg, g
- Maca Ha 100 3bpHa, g
- CpepeH nobus ot 1 n1o3a, kg

TexHOoN0rnYHY nokasaTesnu:
XUMWYEH CbCTaB:
- 3axapu, %
- TuTpyemm KMCcesnmHu, g/dm3
TpaHcnopTabusIHOCT Ha rpo3AeTo:
- MN3ppbXAMBOCT Ha  3bPHOTO  Ha
HaTuck, g
- N3ppbXAMBOCT  Ha
OTKbCBaHe, g
Xapakrepuctukata e u3BbpLIeHa
no yTBbpAeHaTa MeToamka 3a arpobuono-
TMYHO M TEXHONMOTMYHO MpoyyYBaHe Ha
copToBeTe oT Bbarapcka amnenorpadws,
T. 1 (Katerov et al., 1990).
Cratuctnyeckatra ob6bpaboTka Ha
eKCnepuMeHTa/IHUTE AaHHU € U3BbpLIeHa
no MeToja Ha [MCMNEepCUOHHUSA aHauns 3a
[06MB, a pasnnKuTe Mexpgy BapuaHTuTe
ca ycTaHOBEHW Ype3 MHOropaHroeus Tect
Ha [bHKaH, C nomouiTa Ha nNporpamHus
npoaykt SPSS 19.0 (Ganeva, 2016).

3bPHOTO  Ha

1.20m/2.70 m.

The experiment was conducted
under conditions of conventional farming
and included a variant treated with
Lebosol - Potassium 450 (0.5 l/da) and a
control in three replications with 5 pcs
vines each. The variations in buds of the
vines with 16 buds was realized in 4 spurs
of 2 buds and 1 fruiting cane with 8 buds.

The vines were fertilized four times —
twice before flowering, in the phase of
cluster formation and at the beginning of
ripening.

The soil type was carbonate
chernozem on deep loess. The soil was
moderately supplied with nitrogen and
phosphorus and  well-stocked  with
potassium.

The observations of the study were
for 2-year period (2014-2015). Some
parameters showing yield and quality of
grapes of Prista cultivar were reported:

Agrobiological traits:

Number of clusters per a vine
- Mass of one cluster, g
- Mass of 100 berries, g
- Average yield per a vine, kg

Technological parameters:
Chemical composition:
- Sugars, %
- Titric acids g/dm®
Transportability of grapes:
- Resistance of berry to pressure, g
- Resistance of berry to tear off the fruit
stalk, g

The characteristics were performed
according to the approved methodology
for agrobiological and technological study
of the Bulgarian Ampelography varieties,
vol. 1 (Katerov et al., 1990).

The statistical processing of the
experimental data was performed using
the method of analysis of variance for
extraction, and the differences between
the variants were established by Duncan’s
multi-rank test using the software product
SPSS 19.0 (Ganeva, 2016).
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PE3YJITATU N OBCBXXOAHE

OT4yeTeHUTe AaHHM 3a arpobuono-
TMYHUTE W TEXHONIOTUYHWUTE MoKasaTenu
ouyepTaBaT TEHAEHUMS 3a NO-BUCOK A06MB
npu TpeTupaHuTe /103K, KaTo OTYETEHUTE
MexXay KOHTPOIHUS U TPeTUpaHUs BapuaHT
pasnuunsi ca Majlkn M CTaTUCTUYECKU
HeZ0Ka3aHu.

RESULTS AND DISCUSSION
The reported data for agro-
biological and technological parameters
indicated a trend towards a higher yield of
the treated vines, as recorded differences
between control and treated variants were
slight and statistically unproven.

Ta6bnuua 1. NMokasaTtenn npu no3m copt lMpucta, Tpetupann ¢ Lebosol — Kanwii
450, cpaBHEHM C KOHTPOJ1EH, HETPETUPaH BapuaHT 3a nepuoga 2014-2015r.
Table 1. Traits of vines of cv Prista, treated with Lebosol — Potassium 450,
compared with control, untreated variant during 2014-2015

Jlo3u copr lNpucra:
Mokazartenu cv Prista
Traits BapuaHT ¢ Lebosol — Kanuii 450 KoHTpona
variant with Lebosol — Potassium 450 control
Bpoii rpo3gose Ha nosa
Number of clusters per a vine 7,50 5,40
Maca Ha 1 rposg, g 513,50 450,50
Mass of one cluster, g
Maca Ha 100 3bpHa, g
Mass of 100 berries, g 561,78 542,11
CpepeH nobus ot 1 no3a, kg
Average yield per a vine, kg 3,73 2,51

[JaHHuTe oT aHa/m3a Ha arpobuo-
NIOTMYHUTE MnoKaslaTesM ca MOCOYEHU B
Tab6nmua 1. CTOMHOCTUTE HA BCUYKM MO-
KasaTenM Npu TpeTupaHus BapuaHT npe-
BMLWIABaT CbOTBETHUTE HA KOHTPOJSIHUSA
BapuaHT.

OcpegHeHnWTe CTOWHOCTM 3a ne-
profa Ha NpoyyBaHeTO Ha nokasaTenute
Ha XMUMWYHMA CbCTaB U TpaHcnopTabusn-
HOCT ca npefcTtaBeHn Ha Tabnuua 2.

XMUYeH cbCTaB

- CbabpXaHve Ha 3axapu. [lo-
BMCOK npoueHT 3axapu (21,22 %) 3a
nepvofa Ha uscnefBaHe e OTYETEH npu
rpo3feTo Ha BapuaHta C W3NUTBaHUSA
npenapat. pn KOHTPOSHWUA BapuaHT e
OTYeTEeHO 3axapHo cbabpxaHune 18,30 %.
(Tabnuua 2).

Paznukute Mexay BapuaHTuTe He
ce [oKa3BaT CTaTUCTUYECKMN.

- CbhbpPXaHne Ha 06LLM KUCESTMHM.
Mpu HaweTo NpoyyBaHe € OTYETEHO MNo-

The data from the analysis of the
agrobiological traits were listed in Table
1. The values of all traits in the treated
variant exceeded the corresponding in
the control variant.

The average values for the period
of study of the chemical composition and
transportability were presented in Table
2.

Chemical composition

- content of sugars. Higher
percentages of sugars (21.22%) were
reported for the study period in grapes of
the variant with the tested product. In the
control variant sugar content was 18.30%
(Table 2).

The differences between the
variants were not statistically proven.
- content of total acids. In our

study, a lower content of acids was
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HUCKO CbAbpXaHWe Ha KUCESIMHW Mpu
rpo3feTto Ha TpeTupaHusa ¢ Lebosol -
Kanuit 450 sBapuaHT (4,50 g/dm®) (Tabnuua
2). 'po3geTo, [OGUTO OT HETpeTupaHu
nosnecb5,41 g/dm3 06N KNCENUHWN.

Pa3nuknte ca MUHUMAsHN U He ce
JoKassat CTaTUCTUYECKMN.

registered in the variant treated with
Lebosol - Potassium 450 (4.50 g/dm?®)
(Table 2). The grapes harvested from
untreated vines had 5.41 g / dm3 of total
acids.

The differences were minimal and
not statistically proven.

Tabnuua 2. XuMMYyeH cbCTaB 1 TPaHCMOPTabUTHOCT Ha rPo34eTo Nnpu SIo3u copT
MpucTa, TpeTmpaHu ¢ Lebosol — Kanuin 450, cpaBHEHN C KOHTPOJIEH, HETPETMPaH

BapuaHT 3a nepuoga 2014-2015r.

Table 2. Chemical composition and transportability of grapes of vines of cv
Prista, treated with Lebosol — Potassium 450, compared with control, untreated

variant during 2014-2015

Jlo3u copr lNpucTa:
MokasaTenu cv Prista vines
Traits BapuaHT ¢ Lebosol-Kanuin 450 |KoHTpona

variant with Lebosol- Potassium 450| control
3axapu, %
Sugars, % 21,22 18,30
TuTpyemn kucenunm, g/dm?®
Titric acids, g/dm® 450 541
M30pBXAMBOCT Ha 3bPHOTO Ha HATUCK, g
Endurance of berry to pressure, g 1403,00 1436,67
30pBXAMBOCT HA 3bPHOTO Ha OTKbCBaHeE, g 530 630
Resistance of berry to tear off from the fruit stalk, g

TpaHcnopTabunHocT Ha
rpo3geTo. OCBEH MEXaHUYHUAT CbCTaB,
3a JecepTHUTE COPTOBE /103K OT M3KIH0-
YNTE/IHO BaXXHO 3HAYeHWe ca BbHLUHUA
BUA Ha rposja M u3[pbXIMBOCTTA Ha
3bPHOTO Ha HATUCK W OTKbCBaHe OT
Apbxumuyata. [MocnegHute  cBolicTBa
MMaT NPSAKO OTHOLUEHWE KbM Hanyksa-
HETO W 3arHMBaHeTo Ha [po3JeTo U
KOCBEHO KbM HeroBaTta Tpacnoprabun-
HOCT, CbXPaHAEeMOCT M OpraHosenTUYHU
kayectBa. Cnopepg Katerov and Ivanov
(1967), TUNNYHUTE AecepTHM BMCOKOKa-
YeCTBEHW COPTOBE NpUTEXasaT U3LPbX-
NINBOCT Ha 3bPHOTO Ha Ha/iAraHe Hag
1500 g n Ha OTKbCBaHe OT gpbXuuuaTa
Hazg 350 g. KoHcucTeHuuATa Ha 3bpHarta
Ha Te3u copToBe TpsbBa [a e MececTa,
MececTo-XpyrnkaBa WM CO4YHO-MececTa,
KoXuuata — cpefHO aebena, Kpexka, a
cemMeHarta — MaJlko Ha 6poi.

Transportability of grapes

In addition to the mechanical
composition, for the table vine varieties,
the appearance of the grapes and the
resistance of berry to pressure and tear
off from the fruit stalk are extremely
important. The latter characteristics are
directly related to the cracking and rot of
grapes  and indirectly  to  their
transportability, storage and organoleptic
qualities. According to Katerov and
Ivanov (1967), the typical first class table
varieties showed berry endurance to
pressure more than 1500 g and
resistance to tear off from the fruit stalk —
more than 350 g.

The consistency of the berries of those
cultivars should be pulpy, pulpy-crisp or
juicy-pulpy, the skin — moderately thick,
fragile, and the seeds — small in number.
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- U3OPBXAMBOCT Ha 3bPHOTO Ha
HaTUCK.

BAnaHneTo Ha NUCTHUA TOP BbPXY
U3OPBXNNBOCTTA HA HATUCK Ha 3bPHOTO
Ha copT [llpucta e npeacTaBeHO Ha
Tabnuua 2. [aHHUTe couart, 4ye U3OpPbX-
NIMBOCTTa Ha HAaTUCK Ha 3bPHOTO Npu
TpetnpaHute nosun e 1403,00 g, a HeTpe-
TMpaHUTe 1031 ca C U3LPBLXINBOCT Ha
HaTuck 1436,67 g.

Pa3nuknte mexpay BapuaHTUTe He
ce JokassarT CTaTUCTUYecKs, HO ca
NposABABaHN EXerogHo Kato TeEHAEHUUS.

- U3PBXIMBOCT Ha 3bPHOTO Ha
OTKbCBaHe OT ApbXuuuaTa.

B cpaBHeHMe C  KOHTPOJSIHUA
BapvaHT, TpeTupaHute no3nm ca C Mno-
HUCKM CTOMHOCTM Ha TO3M nNokasarten,

cboTBeTHO — 630,00 g mu 530,00 g
(Tabnuua 2).
n3BOAM

BnusaHneTo Ha TeyHus Top ,Lebosol -
Kanwuii 450" npn copT MNpucta npu BCUYKM
pasrnexgaHu arpobuonormyHn U TeXHOo-
NOTVYHWN MoKasaTesin e MOJIOKUTENTHO U
nosly4yeHnTe CTOMHOCTW NpY NOBEYETO OT
npoy4YyBaHUTE nMokasaTenn npesulasart
OTYETEHUTE [aHHW nNPW  KOHTPOJIHUA
(HeTpeTupaH) BapmaHT.

Kato ce wma npeasug, 4e npu
npoy4yBaHeTO Ha pasrfexjaHuTe nokasa-
Te/ ca HanpaBeHW U3MepBaHWSA N aHa-
N3 Ha NPOAYKUMATA OT BCUYKU pacTeHus
OT MNOBTOpPEHUsATa Ha BapuaHTute, 66U
MOI/10 Aa ce npueme, ye npeacraBeHUTe
JaHHW oyepTaBsaT efHa TeHAEHUMSA.

- berry endurance to pressure.

The influence of the leaf fertilizer
on the endurance of berry to pressure of
cv Prista was presented in Table 2. The
data indicated that the endurance to
pressure of the berry of the treated vines
was 1403,00 g, and the untreated vines
had resistance to pressure of 1436,67 g.

The differences between the
variants were not proved statistically, but
were expressed every year as a
tendency.

- resistance of berry to tear off from
the fruit stalk

Compared to the control variant,
the treated vines had lower values of that
trait, 630,00 g and 530,00 g, respectively
(Table 2).

CONCLUSIONS

The influence of the Lebosol -
Potassium 450 liquid fertilizer on Prista
vine variety was positive for all the
agrobiological and technological
parameters and the values obtained in
most of the studied traits exceeded the
reported data in the control (untreated)
variant.

Considering that in the study of the
observed parameters measurements and
analysis were made of the production of
all the plants of the replications of the
variants, it could be assumed that the
presented data outlined a trend.
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PE3OME

Llenta Ha HacToALWOTO Npoy4yBaHe
e [Ja ce npocnegsar npomeHuTe B OMO-
XUMUYHUTE MoKasaTenu Ha NpecHu nnao-
Jose oT obnenuxa u B paspaboTeHn cu-
ponu nosy4veHun, Ypes CTyLeHOo npecoBaHe
n TepMuyHa o6paboTka.

OTrnexaaHeTo, aHa/iM3MpaHeTo Ha
nnogoBetTe U MPOAYKTUTE MNONYyYeHU OT
TAX ca nposefeHu NMXK3 - TposH.

YcTtaHOBEHO €, Ye NO OTHOLLeHue
Ha CbAbPXaHNETO Ha 06O CbAbpPXaHNe
Ha nNeKTWH, TaHuHUTe, ackopbuHosaTta
KACEe/IMHA umaT MO-BMCOKU CTOMHOCTU B
CTY,eHO npecoBaHns CUPON B CpaBHEHNE
C TepMUYHO 06paboTeHns cupon nopagu
KOMOWHMpaHUA npouec W TepMUYHUTE
npoLecn BbB BTOPUSA BapvaHT Ha rotoBus

nNpOAYKT.

Kntouosu oymu: Hippophae
rhamnoides L., o6bnenuxa, 6GMOXMMUYEH
cbCTaB, CTYyAEHO MpecoBaH cupon,

TEepMUYHO 06paboTeH cupon

Accepted: 20.09.2019

Published: 11.11.2019

SUMMARY

The aim of this investigation is to
study the changes in the biochemical
parameters of fresh fruit of Siberian sea
buckthorn and cold pressed and thermally
processed syrup.

The plant cultivation, analysis of the
fruits and the product has been carried
out at RIMSA - Troyan.

It was found that the total content of
pectin, tannins and ascorbic acid was
higher in the cold pressed syrup
compared to the thermally processed
syrup due to the combined process and
thermal processes in the second variant
of the final product.

Key words: Hippophae rhamnoides
L., Siberian sea buckthorn, biochemical
composition, cold pressed  syrup,
thermally processed syrup
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YBO/[,

O6nenuxata (Hippophae rhamnoides
L.), HapuyaHa ouWe KaTo pPaKUTHUK,
MOPCKM 3bpHacTel, cuMbupcku aHaHac e
LEeHHO N1Ie4ebHO pacTeHne OT CEMEWNCTBO
Eleagnaceae. PasnpocTtpaHeHa e B EBpona,
AnoHus, Xvmanaute, AnTali, Tnbet, a Kkato
CEJICKOCTOMAaHCKO pacTeHune ce oTrnexga
B [lepmaHua, ®paHuma, PuHnaHaus,
WHawnsa, Kutaii n gp.

MbpBUTE NMUCMEHU CBEAEHUSI OTHOC-
HO TepaneBTMYHMTE CBOICTBA Ha 061enu-
XxaTa ca HanucaHu npes VIl B. np. H. e. B
TMbeTcka  MeAuUUHCKa — siMTepartypa.
Mpon3xoabT Ha UMETO Ha pacTeHneTo (oT
rpuuUkn ,hippo” — KoH, ,phaos, — nbckas)
naga OT [pPEeBHW BpPEMEHa, KoraTo ca
XpaHesM KoHeTe C MOPCKM 3bpHacTeu, B
pe3ynTaT Ha KOeTo Ko3uHaTa UM cTaBana
NbCkaBa. B gpeBHOCTTa 3a TepaneBTUYHU
uenu ca 6uan U3non3BaHU BCUYKM 4acTu
Ha pacTeHVeTOo: nnofoBe, NUCTa, Kopa u
popu kopenute. Mnogosete U ca cpep
Hali-xpaHuTenHuTe n 6oratm Ha BUTaMu-
HW, NOSIMPEHONUN, MUHEPA/TN U OpTraHUYHU
KucenvHu. Hai-yecto ce wusnonssar 3a
HanpasaTa Ha Macsio OT 06siennxa, KoeTo
OCBEH MOLLEH aHTUOKCUAAHT € U C JOoKa-
3aHKM pereHepupally kayecTsa. V3nonssa
ce npu fleyeHne Ha n3Mpb3BaHus, cnabo
3a3gpaBsBally paHU WU ek3emu, npu
paguauuoHHU u3rapsHus, NpUYMHEHU oT
ekcnnosusaAta B YepHobun. CoOKbT OT
obnenuxa e M3Non3BaH 3a NPUroTBAHe Ha
HanWTKN 3a KOCMWYECKM MUCUK OLle npes
80-Te rognHN Ha MUHaNUA BeK, a pyckuTe
KOCMOHaBTM ca pasnonarann popu c
KO3METUYHN npoaykTn oT Hero (Li and
Schroeder, 1996; Mingyu et al., 2001;
Yang, 2001; Yang, 2009, Dharmananda,
2004; Mondeshka, 2005; Yakimishen et
al., 2006; Pitat et al., 2015).

CokbT OT 0bnenvxa e UsKIUnTen-
HO echbvKaceH NPoAyKT 3a noAcuiBaHe Ha
uMyHHaTa cuctema. OT njogoBeTe Ha
obnenuxata ce nNpuUroTBAT XeJeTa, COK,
nopeTa, COCcoBe, KOMMOTN 1 cnagka. Beuu-
KN XpaHUTENHW npoAaykTu OT obnenuxa
Hopmanu3upar pabotata Ha CTOMaLLHO-
ypeBHMSA TpakT. [eicTBa 6naronpusTHO

INTRODUCTION

Siberian sea buckthorn (Hippophae
rhamnoides L.) is a valuable medicinal
plant in the family Eleagnaceae. It is
distributed in  Europe, Japan, the
Himalayas, Altai, Tibet. It is grown as an
agricultural plant in Germany, France,
Finland, India, China etc.

The first written information about
the therapeutic properties of sea
buckthorn was found in the 7th century
BC in Tibetan medical literature.

The origin of the name of the plant (from
the Greek "hippo" - a horse, "phaos" -
shiny) comes from ancient times, when
they fed the horses with sea buckthorn,
resulting in their hair becoming shiny. In
ancient times, all parts of the plant were
used for therapeutic purposes: fruits,
leaves, bark and even roots. Its fruits are
among the most nutritious plants that are
rich in vitamins, polyphenols, minerals
and organic acids. They are most
commonly used to make sea buckthornt
oil, which is being a powerful antioxidant,
and also proven regenerative properties.
It is used in the treatment of frostbite,
slowly healing wounds or eczema,
radiation burns caused by the Chernobyl
explosion.

Sea buckthorn juice was used to prepare
drinks for space missions in the 1980s,
and Russian cosmonauts even had
cosmetic products (Li and Schroeder,
1996; Mingyu et al, 2001; Yang, 2001;
Yang, 2009; Dharmananda, 2004,
Mondeshka, 2005; Yakimishen et al,
2006; Pitat et al., 2015).

The juice is an extremely effective
product for boosting the immune system.
Jelly, juice, purees, sauces, compotes
and jam are made from sea buckthorn
fruits. All nutrients of sea buckthorn
normalize the functioning of the
gastrointestinal tract. It has a beneficial
effect on colitis, gastritis and ulcers, as
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npu KOMUTW, TacTpUTM U A3BMW, KaKTO U
BbpXy NunnaHusi o6MeH B 4epHus Apob.
AHTUOKCMAAHTHUTE MM KadyecTBa npes-
nassar opraHusma OT CbpAeyvHO-Cb0BU
6onecTu, XUNEepPToHMA, aTepockneposa u
noHmKaBaT HMBOTO Ha Xosiectepona B
KpbBTa (Kallio et al., 1999; Kallio et al.,
2002; Rosch et al.,, 2003; Mondeshka,
2005; Zadernowski et al., 2005; Pitat et
al., 2015).

LlenTa Ha HacToswaTta paspaboTka
€ fa ce npocniegy npomsHaTa B OCHOBHU
BUOXMMMYHM MOoKasaTenu Ha npegsapu-
TenHo nogbpaH reHotTMn naogose OT
Cubupcka ob6nenMxa B pa3paboTeHn
nao4oBM Cuponun, MoayvYeHN upes [nga
TEXHOOrMYHM Noaxoaa.

MATEPWNAN N METOA4WA
CypoBUHU
Cubupckata obnenMxa € paHo-
3peelya — Kpas Ha M — 4o cpejarta Ha
aBrycrt. lnopgosete ca egpu, osasHu. Mo
BKYCOBW KayecTBa HanopobsBsart
OPEHKNTE — Ccriagkn, NeKo KUCEn, HO CbC
crneyndmyeH apoMaT Ha aHaHac.
Xumunyeckute aHan3m ca
HanpaBeHu B XMMn4HaTa nabopatopus Ha
UHCTUTYyTa. [lpocnegeHn ca cnegHute
XUMWYHW NoKasaTesnu:
> Cyxo BellecTBO Mo pecdpakTo-
meTbp (%); BAC EN 12143;
> AKTMBHa kucenuHHocT (pH), BAC
11688;
> O6wwm 3axapwu, (%), 6AC 7169-89;
> O6wa TuTpyema KUCESIMHHOCT,
(%), BAC 6996;

> CbabpxaHue Ha ackopbuHoBa
KncenuHa (mg/%), 6AC 11812 91;

> OvbunHn BewectBa (%) — no
MeTofa Ha JleBeHTasn,

> MektmH (%) — no wmeToAa Ha
Menutuy,

OnnTHa nocTtaHoBKa

MnogoseTe ca oTrnefaHn B 4EMOH-
CTPauUVoOHHOTO HacaxaeHune Ha UIMKS3, rp.
TposH u ca npepaboTeHn B NNOLOBU
cupon Mo ABa TeXHOIOMMYHN noaxoaa He
TEPMUYHO N TEPMUYHO 06PaBOTEHMN.

well as on lipid metabolism in the liver.

Their antioxidant properties protect the
body from cardiovascular disease,
hypertension, atherosclerosis and lower
blood cholesterol levels (Kallio et al.,
1999; Kallio et al., 2002; Rosch et al.,
2003; Mondeshka, 2005; Zadernowski et
al., 2005; Pitat et al., 2015).

The purpose of the present study is
to follow the change in the basic
biochemical parameters of a pre-selected
genotype of Siberian sea buckthorn into
processed fruit syrups obtained through
two technological approaches.

MATERIAL AND METHODS

Raw materials

Siberian sea buckthorn is early
ripening - at the end of July - until the
middle of August. The fruits are large,
oval. The taste is similar to cornel-tree
fruit - sweet, slightly sour, but with a
specific aroma of pineapple.

The chemical analyzes were made
in the chemical laboratory of the Institute.
The following chemical parameters were
monitored:
> Refractometer
BDS EN 12143;
> Active acidity (pH), BDS 11688;

dry matter (%);

> Total sugars,%, BDS 7169-89;
> Total titratable acidity, (%), BDS
6996;
> Ascorbic acid content (mg/%),
BDS 11812 91;
> Tanning  substances (%) -
according to Leventhal's method,;
> Pectin, % according to the
method of Melitz.

Experimental design

Fruits were grown in the

demonstration field of RIMSA, Troyan and
were processed into fruit syrup by two
technological approaches thermally and
no thermally treated.
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TexHonornyHuTe etanu 3a nosyya-
BaHe Ha MN/oJ0BUTE CUPOMU MPU MbPBU
BapuaHT ca CrefHuUTe: npuemMaHe, WH-
crnektupaHe, M3MuBaHe, MosiydyaBaHe Ha
CTY[IEHO MpecoBaH COK CbC COKOU3TUCK-
Bauka “NS-750 Kuvings Silent Juicer”,
yMeTo NPeaMMCTBO € HUCKO CKOPOCTHOTO
M3B/IMYaHE Ha COKa, C KOeTo ce nocTtura
3ana3BaHe Ha XpaHuUTe/NHWTe BeLLecTBa,
CMecBaHe CbC crnomaraTenHuTe matepua-
Nn 3axap B cboTHOWeHMe 1 : 1.5 1 fiumo-
HeHa kucenunHa 1.2 g Ha 1000 ml, xomore-
HM3MpaHe, MbNHEHE B MpefBapuTesiHo
U3MUTM M NOACYLUEHN CTBLK/IEHW OMaKoB-
KW, 3aTBapsiHe, CbXpaHeHue.

BTopusaT TexHonoruveH nogxon e
npoBefieH Npu cnegHuTe eTanu: npuema-
He, MHCMeKTupaHe, U3MyBaHe, nosiyyasa-
He Ha CTy[eHO NpecoBaH COK CbC COKOU3-
TuckBauka “NS-750 Kuvings Silent Juicer”,
CMecBaHe CbC crnomaraTenHuTe matepua-
nn 3axap B CbOTHOLWeHue 1 15 n
NMMoOHeHa kucenuHa 1.2 g Ha 1000 ml,
XOMOreHusmpaHe, nbjHEHe B npeasapu-
TEIHO WM3MWUTM U MOACYLIEHU CTbK/IEHU
OMakoBKW, 3arBapsHe, MacTbopu3npaHe
Ha OTKpuTO npu 96-98°C 3a 15 MUHYTU U
oxnaxgaHe 3a 30 MUHYTU, CbXpaHeHue.

PE3YJITATU N OBCBXOJAHE
BrvoxmMunyHaTa xapaktepuctmka Ha
nnogose OT o6nenuxa M paspaboTeHute
COKOBe e npepcraBeHa Ha durypu 1, 2 u
3.

The technological stages for
producing fruit syrups in the first variant
are as follows: acceptance, inspection,
washing, preparation of cold pressed juice
with NS-750 Kuvings Silent Juicer, whose
advantage is the low speed extraction of
juice.

Thus the fruit juice was preserved, sugar
was added in aratio of 1 : 1.5 and 1.2 g
citric acid per 1000ml. It was
homogenized, filled in pre-washed and
dried glass packages, sealed and stored.

The second technological approach
was carried out at the following stages:
acceptance, inspection, washing,
preparation of cold-pressed juice with
‘NS-750 Kuvings Silent Juicer’ juicer,
mixing with additional materials as sugar
in aratioof 1 : 1.5 and 1.2 g citric acid per
1000 ml. It was homogenized, filled in pre-
washed and dried glass containers,
sealed, pasteurized outdoor at 96-98°C
for 15 minutes and cooled for 30 minutes
then it was stored.

RESULTS AND DISCUSSION
The biochemical characteristic of
Siberian sea buckthorn fruit and
processed juice is presented in Figures 1,
2 and 3.
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m fresh fruit

¥ cold pressed syrup

thermally processed

syrup

our. 1. Cyxo BelwecTBo, 0o6la U MHBEPTHa 3axapu (%) nNpu cBeXwW nao[ose,
cmpon OT CTyAEeHO NpecoBaH COK U TEPMUYHO 06paboTeH cupon oT obenmxa
Fig. 1. Dry matter, total and invert sugars (%) in fresh fruit, cold pressed syrup
and thermally processed syrup in Siberian sea buckthorn

CyxoTo BeLecTBO Ha wu3xogHaTa
CypOBMHA € CPaBHWUTE/IHO HWUCKa 3a NJIo-
pose 14.21 %, HO Ha pa3paboTeHuTe npo-
OYKTU ¢ 06aBAHETO Ha 3axap e cnaseHo
N3nCKBaHeTO 3a cuponn aa He 6bAe no-
Manko ot 65.00 %. C no-BMCOKO CbAbP-
XaHue Ha Cyxu BeljecTBa ca cuponure
noslyYeHn, Ypes CTyfEeHO npecosaHe 6e3
TepMnyHa 06paboTka B CpaBHEHME CbC
cuponuTe TEPMUYHO 06PabOTEHN.

[aHHu1Te ca cTaTtucTuyeckn pasnu-
yumn (p<0.05), Abmkalmy ce Ha MeToja
Ha nonyyaBaHe Ha cupon oT obnenuxa.

CbabpXaHMeTo Ha Bbraexuaparu
B N/1040BeTe OT 06/1ennxa € HUCKO U e
npeAcTaBeHo KaTo CbAbpxaHve Ha obLm
3axapy W WHBEPTHa 3axap, CbOTBETHO
405 n 2.85%. B nnogoBete He e
oTyeTeHa 3axaposa.

C pobGaBAHeTO Ha 3axap Mo
peuenTypa B Npoayktute, ce ysenunyasa
3HAUUTESIHO KOMIMYECTBOTO Ha 06
3axapu oT 14.80 npu CcTyAeHO npecosa-
Hua cupon go 1540 npu TEPMUYHO
06paboTeHns cupon oT obnenmnxa.

The dry matter of raw material is
low in fruits (14.21%). While according to
the syrup requirements, it should not be
bellow 65.00% when sugar is added. A
higher dry matter content is obtained in
cold pressing without any heat treatment
in comparison with thermally processed

syrup.

The data are statistically
distinguishable (p<0.05) due to the
method of producing the syrup.

The carbohydrate content in
Siberian sea buckthorn is low. It is
represented as total sugars and invert
sugar, respectively 4.05 and 2.85%. No
sucrose was reported in the fruits.

When sugar was added according
to the recipe in the products, the amount
of total sugars increased significantly
from 14.80 in cold pressed syrup to 15.40
in thermally processed syrup.
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CpaBHUTENHUAT aHa/IM3 MnoKasBa,
ye CbAbPXAHWETO Ha 06WM 3axapu K
WHBEPTHA 3axap ca [JOoMuWHMpallM B
pesynTtaT Ha TepmuyHaTa ob6paboTka npu
cupon TepMUYHO 06paboTeH B CpaBHe-
HMe CbC CTYyAEHO npecoBaHus. 3a gsarta
BMZa CMPONM MPOLLEHTHOTO CbAbpXaHue
Ha obwuTe 3axapu OTroBapsi Ha M3NCKBa-
HeTo Aa He 6bAe No-HUCKO OT 61%.

[aHHnTe ca cTaTucTuyeckn pasnu-
yumn (p<0.05), Abmkalmy ce Ha MeToja
Ha noslyyaBaHe Ha Cupon.

Mo cbluata npuyYnHa CbabpXxaHve-
TO Ha KWCeNVHW onpejefnieHn  KaTo
A6b/1YHA € 3HaUNTETHO No-HMCKo (0.98%)
B MpoAyKTMTe OT ToBa Ha uM3xogHarta
cypoBuHa (1.24%).

3HauynTeNHO BWUCOKO CbAbpXaHue
Ha opraHuyHu kucenuHn (1.24%) npasu

Comparative analysis shows that
the content of the total sugars and the
invert sugar are dominating as a result of
heat treatment in thermally processed
syrup compared to cold pressed one.

For both types of syrups, the percentage
of total sugars meets the requirement of
not less than 61%.

Data are statistically
distinguishable (p<0.05) due to the syrup
preparation method.

For the same reason, the acid
content, such as malic acid was
significantly lower (0.98%) in the products
than the raw material (1.24%).

The significantly high content of
organic acids (1.24%) is the reason that
the fruits are not recommended for fresh

nnoga HenoaxoAsdl, 3a KoHcymauus B | consumption. They are better for
MPSICHO CbCTOSHME, a camo 3a npepaboTka. | processing.
1,4 1
1,2 7
1 -
B fresh fruit
0,8 -
0,6 - B cold pressed syrup
04 - _
s " thermally processed
0,2 1 syrup
0 T T 1
Organic total pectin tannins (%)
acids (%) (%)

dur. 2. OpraHnyHU KncenuHu (%), ooy nekTnH (%) n obL6UNHK BelecTBa (%) Npu
CBEXW N/1I040BEe, CUPON OT CTYAEHO NMPecoBaH COK N TEPMUYHO 06paboTeH cupon
oT o6nenuxa

Fig. 2. Organic acids (%), total pectin (%) and tannins (%) in fresh fruit, cold
pressed syrup and thermally processed syrup of Siberian sea buckthorn
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B pesyntar Ha TexHO/MOMMYHUTE
npouecun npu nosiyyaBaHe Ha NpoaykTuTe
CbAbpXaHNETO Ha 06l MeKTUH u Ha
OAbOWHN  BelwecTBa ce yBesvMyaBa B
CpaBHeHMe CbC cypoBuHaTta (Purypa 2).

CpaBHUTENHUAT aHasIM3 MoKassa,
Yye Te ca C NO-BWCOKO MPOLEHTHO CbAbpP-
XaHue npu CTyAeHO NpecoBaHns cupon B
CpaBHEHMe C TePMUYHO MOJTyYEHUS.

[aHHuUTe ca cTaTtucTUyeckn pasnu-
yumn (p<0.05), Abmkalmy ce Ha MeToja
Ha nosnyyaBaHe Ha cupon.

As a result of the technological
processes, the content of total pectin and
tannins is increased compared to the raw
material (Figure 2).

Comparative analysis shows that
their percentage is higher in the cold-
pressed syrup than thermally processed
one.

Data are statistically
distinguishable (p<0.05) due to the syrup
preparation method.

B Ascorbic acid (mg/%)

90 ~i//
80 1
70 7
60 v
50 +
0l
30 ¥
20 -"/,
0 5 &
0 ¥ . T .
fresh fruit cold pressed thermally
syrup | processed syrup

dur. 3. AckopbuHoBa kncennHa (mg/%) npu cBexun naogoBe, CMpon oT CTyAeHOo
npecoBaH COK U TEPMUYHO 06paboTeH cnpon oT obenmnxa

Fig. 3 Ascorbic acid (mg/%) in fresh fruit, cold pressed syrup and thermally
processed syrup in Siberian sea buckthorn

AHanmM3npaHaTta ackopbuHoBsa Kuce-
nnHa (84.48 mg/%) B cBexuTe nnopose,
HamasisiBa CBOETO MPOLEHTHO CbAbpXKa-
HMe 8 MbTU B pe3ynTar Ha TeXHOMOornY-
HWUTe npoLecu U BC/eACTBUE HAa OKUCN-
TeNIHUTE MpPOoLeCcH HacTbNBaLLM NpU npe-
paboTkata Ha nnogoseTe MNpu CTyAEHO
npecoBaHuAT cupon u 65130 10 nNbTU
nopagy KOMOUHUPaHUTE TEXHOMOMMYHU U
TEPMUYHU NpoLecn npu TepmMuyHo obpa-
60TeHNst cnpor.

Analyzed ascorbic acid (84.48
mg/%) in fresh fruit, decreased its content
8 times as a result of technological
processes and due to oxidation
processes occurring in  during the
processing of cold pressing and nearly 10
times due to combined technologies
during thermal processing.
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JaHHuTte ca CTaTUCTUYECKN
pasnuuumn  (p<0.05), Abmkawm ce Ha
MeToga Ha nosydyaBaHe Ha  cupon
(durypa 3).

N3BOAN

YBenmyaBa Cce  cCOpTMMeHTarta

mMcTa C HeTpajuuMoHeH, HenosHaT 3a
Bbarapua npoaykT.

MpoyyeH e BUOXMMWYHUAT CbCTaB
Ha u3xogHata CypoBMHA W MJ0LOBU
cuponu ot obnenuxa, NOAy4YeHn Yypes aBa
TEXHOOrMYHM Noaxoaa.

MnoposeTe oT 0b6enuxa ca Henog-
XOASLM 3a KOHCYMaUuMs B MPSCHO CbCTOSA-
HVWe nopajgu BUCOKOTO CbAbpXaHue Ha op-
raHN4YHU KNcenanHu, a camMmo 3a npepa60TKa.

CbAbpXaHUETO Ha Cyx0 BELLECTBO,
06U MeKTMH U Ha AbOWIHM BelwecTBa B
NPoOAYKTUTE Ce yBefuyaBa B CpPaBHEHUE
CbC CypOBMHaTa, a KOJIMYECTBOTO Ha
OpraHMYyHUTE KWUCEeNMHW Hamansea, B
pesynraT Ha TEXHOI0rMYHUTE NpoLecy.

Mo OTHOLWEHVE Ha CbObPXaHWETO
Ha Cyx0 BeLWecTBO, 06LL, NeKTUH, AbOUAHN
BellecTBa, ackopbuHoBa KucenuHa, ca ¢
Mo-BMCOKMN CTOMHOCTW B CTYAEHO npecoBsa-
HWSI CMPOM CNPsSIMO TEPMWYHO 0b6paboTe-
HWUs cupon. ToBa Ce Ab/DKM Ha KOMOWUHK-
paHnTe TEXHONTOTNYHU U TEPMUYHWU NpoLecun
npu BTOPUAT BapuaHT Ha roToB NPOAYKT.

Data are statistically
distinguishable (p<0.05) due to the syrup
preparation method (Figure 3).

CONCLUSIONS

The assortment with non-traditional,
unknown for Bulgaria product is
increasing.

The biochemical composition of the
raw material and fruit syrups from the sea
buckthorn, using two technological
approaches, was studied.

Siberian sea buckthorn fruits are
not recommended for fresh consumption
due to the high content of organic acids,
but better for processing.

The content of dry matter, total
pectin and tannins in the products
increases compared to the raw material
and the amount of organic acids
decreases as a result of technological
processes.

In terms of dry matter content, total
pectin, tannins, ascorbic acid, are higher
in cold pressed syrup than heat-treated
syrup. This is due to the combined
technological and thermal processes in
the second variant of the finished product.
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PE3HOME

KoHcknaT KecTeH (Aesculus
hippocasstanum) e ronsiMo AbpBO, KOETO
poctura BucounHa 30 metpa. OcHoBHaTa
Len Ha npoyyBaHeTO € fAa Ce CpaBHU
OpOAT LBETOBE M M/I040OBE Ha KOHCKUS
KecteH (Aesculus hippocasstanum) npwu
[Be MecTopacTeHus. 3cneaBaH e 6posT
Ha UBeToBe K N/0A0BE OT CbLBETWE Ha
[bpBeTa B Mapk B LEHTbpa Ha rpag
FHunsHe 1 nepudpepusita Ha rpaaa.

Cnopep, HacTOAWOTO MNpoyyBaHe,
6poAT Ha uBeToBETE M NJI0JOBETE € Mo-
Ma/TbK B LIEHTbpa Ha rpaga, B CpaBHEHue
Cc 6pos Ha uBeToBeTe W N/OLOBETE B
nepudpepusTa Ha rpaga.

Knto4oBn AymMn: KOHCKM KECTeH,
Aesculus hippocasstanum, yusetose

YBO/,
EBpOI'IeVICKVIFIT KOHCKM KeCTeH e
Me30CpI/ITHO ObpBO, KOETO pacTte BbLB
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SUMMARY

Horse chestnut (Aesculus
hippocasstanum) is a large tree, growing
till 30 metres. The main objective of the
study is to compare number of flower and
fruits at horse chestnuts (Aesculus
hippocasstanum). We investigate the
number of flower and fruits in bunch in
park of city at centre of city of Gjilan, and
periphery of city.

According to our investigation the
number of flowers and fruits is lesser in
centre of city, comparing to the number of
flowers and fruits in periphery of city.

Key words: horse chestnuts,
Aesculus hippocasstanum, flowers

INTRODUCTION
The European horse-chestnut is a
mesophytic tree, growing in moist
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B/TQKHW LUMPOKOSIMCTHU TOPU MPU TOMB
ymepeH knumat. PacTte 6yliHO ocobeHo B
CbpLETO Ha CeHYecTU [JOJIMHU, BBPXY
BapOBMKOBA OCHOBa W Ha a/lyBuasiHU
nousnm B acouuauus c rabwp (Carpinus
betulus), HO cbWO ©W B NIAHUHCKA
cmeceHn ropy o 1600 m Hagmopcka
BucoumHa (Horvat, 1974).

Nma HsAkonko chakTtopa, BAvseLn
BbpPXY aHAporeHesara npu MHOro BMAOBE,
KaTo TreHoTMN, pacTeX Ha [OHOPCKK
pacTeHus, npeasapuTenHa obpaboTka Ha
npawHiumM, CcbCTaB Ha cpegata U
ycnoBusita Ha otrnexgaHe (Assani et al.,
2003; Hofer, 2004). AHpgporeHesaTa ce
KOHTpO/IMpa TFeHETUYHO U Cce B/use OoT
(hakTopTe  Ha  OKo/fiHaTa  cpeja.
FeHOTMNBT € Hali-pelaBalmaTt dakTop
3a aHApOoreHHWst OoTroBop npwu in vitro
aHaporeHesata Ha si6bnkata (Hofer,
2004; Hofer et al., 2008).

BnuaHveTto Ha Temnepartypata wu
XpaHeHeTo Mpu pas/uyHNTEe BUAO0BE
Kyntypu e pgobpe  [OKYMEHTUpaHo
(Touraev et al.,, 1996; Smykal, 2000;
Shariatpanahi et al., 2006).

MATEPVAT N METOON

Mpe3 nponetrta Ha 2013 r. ca npe-
O6poeHn LuBeTOBETE B CbLBETWUE U N/IOA0-
BeTe npu 5 AbpBeTa OT 2 MeCTOPacTEHU:
B Nnapk, pa3nosiokeH B LieHTbpa Ha rpaja
n B nepudepusaTa Ha rpag MHunaum, Ot
BCAKO [bpPBO € YCTAaHOBEH O6poAT Ha
LiBETOBETE OT fjBE CbLBETUA.

deciduous broad-leaved forests under a
warm temperate climate. It thrives
especially at the bottom of shady ravines
on limestone bedrock and on alluvial soils
in association with hornbeam (Carpinus
betulus), but also in mountain mixed
forests up to 1600 m altitude (Horvat,
1974).

There are several factors affecting
androgenesis in many species, such as
genotypes, growth of donor plants,
pretreatments of anthers, composition of
medium and culture conditions (Assani et
al., 2003; Hofer, 2004). Androgenic
response is genetically controlled and is
affected by environmental factors.
Genotype is the most crucial factor for
androgenic response in vitro
androgenesis in apple (Hofer, 2004; Hofer
et al., 2008).

The influence of temperature and
nutrition in different crop species is well
documented (Touraev et al, 1996;
Smykal, 2000; Shariatpanahi et al., 2006).

MATERIAL AND METHODS

During the spring in 2013, number
of flowers in bunch and fruits were
counted from 5 trees at 2 sites: in park of
the city located in centre of city, and in
periphery of the city Gjilani. From each
tree we counted the number of flowers in
two bunches.
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PE3SYNTATUN N OBCBbXAOAHE

Pesyntatute ot mscnepBaHeTo ca
npeacraseHn B Tabnuua 1. Bposat Ha
LBETOBETE W N/IOAOBETE € MO-MabK B
LeHTbpa Ha rpaja, B CpaBHeHMe C
nepudpepHara yact Ha rpaga. MNMpeépoeH
e 6poAat Ha usetoBeTe OoT 10 gbpBeTa,
KaTto OT BCAKO ObPBO € B3eTO Mo efHo
CbLBETHE.

Hali-ronam  6poii  uBeTOoBE B
LueHTbpa Ha frpaga e 18, pokato B
nepucepuaTa e 19. Hali-mankuat 6poi
uBetoBe B LUeHTbpa e 11, pgokato B
nepucepusta e 13.

CpegHusaT 6poli LBeToBE B LEH-
TpasnHaTa yacT Ha rpaga e 13.9, gokaTto B
nepucepusta e 16.

Haii-ronemust 6poii nnogose B
LeHTpasiHata 4acTt Ha rpaga e 12, a B
nepucbepuata 14. Hali-mankuat 6poi
nnofose B LeHTbpa Ha rpaga e 5, B
nepucepuaTa e 7.

CpegHusaT  6po  nnogoBe B
LeHTpasiHaTa 4yacT Ha rpaga e 8.2, gokaro
B nepudhepusita e 10.4.

RESULTS AND DISCUSSION

The results of investigation are
presented in Table 1. The number of
flowers and fruits are smaller in centre of
city comparing with periphery part of city.
We counted the number of flowers in 10
trees, from each trees in one bunch.

The higher number of flowers in
centre part of city was 18 flowers, while in
periphery it was 19 flowers. The smaller
number of flowers in centre part of city
was 11 flowers, while in periphery it was
13 flowers.

The average number of flowers in
centre part of city was 13.9, while in
periphery the average number of flowers
was 16.

The higher number of fruits in
centre part of city was 12 fruits, while in
periphery it was 14 fruits. The smaller
number of fruits in centre part of city was
5 fruits, while in periphery it was 7 fruits.

The average number of fruits in
centre part of city was 8.2, while in
periphery the average number of fruits
was 10.4.
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Tabnuua 1. CpeneH Opoili uLBeTOBe M NA0AOBE B LeHTpasiHaTa 4acT U
nepudoepusnTa Ha rpag MNHunsaHe
Table 1. Average number of flowers and fruits in centre part and periphery of the

city Gjilani
Bpoii gbpBetal  bp. useToBe B Bp. nnogose B cbuBeTVE Bp. useToBe B Bp. nnogose B
Number |cbuBeTue B LeHTbpa| B LEHTbpa Ha rpaja cbuBeTHe B cblBeTne B
of trees Ha rpaga Number of nepudpepuaTa Ha nepudpepuaTa Ha
Number of fruits in bunch rpaga rpaga
flower in bunch, centre of city Number of Number of
centre of city flower in bunch, fruits in bunch
periphery of city periphery of city
1 14 7 19 10
2 17 9 16 10
3 12 7 15 8
4 18 12 18 14
5 14 9 15 11
6 12 8 12 8
7 11 5 17 7
8 13 8 13 8
9 17 11 19 12
10 11 6 18 8
6L 6p. 139 82 160 104
LiBeTOBE
Total number
of flower
CpegeH 6p. 13.9 8.2 16 10.4
LiBeTOBE
Average
number of
flower

dakTopTe Ha OKofHaTa cpeja,
KaTo 3aMbpcsaBaHe (OTAeNsAHe Ha rasose
OT NPEeBO3HW CPefCcTBa), Temneparypa u
[p. OKa3BaT B/IMSHWE BBbPXY MOHMWKaBaHETO
6posa Ha LUBeTOBETE W MNJ040BeTe, MNpu
AbpBeTarta OT LeHTpasiHaTa yacT Ha rpajga.

Temneparypa ot okosio 4-5 °C e
ONTMMa/lHa 3a nosiBa Ha aHOporeHHu
eMOpPUOHM OT KOHCKM KeCTeH, KOeTo
CbOTBETCTBa C pe3ynTtatute Ha Hofer et
al. (1999) n Garcia et al. (2009). CbLio
Taka, Bb3AelCTBMETO Ha CTyaa 3abass
npoueca Ha pasrpaxjaHe B TbKaHTa Ha
npaLuHvika, npegnassanku mMmvkpocnopute
OT TOKCWMYHW CbefduHEHUs, OCBOGOAEHWU
npu 3arHMBaHeTO Ha MpallHuKa K Taka
rapaHTipa ouesiiBaHeTo Ha Mno-ronsama
4acT OT eMOPUNOreHHNA LBeTeH npaLleL, B
CpaBHeHMe C ToM/MHHata o6paboTka
(Duncan u Heberle, 1976). Hwuckara
TemnepaTypa CblLLO yBesimyasa 4yecToTa-
Ta Ha eHgopegynukauusaTta, sofelia go
yBenmyaBaHe Ha CrOHTaHHO YABOEHUTE

Environmental factors have impact
in reduction of numbers of flowers and
fruits, such as pollution (release gasses
from vehicles), temperature, etc.

Temperature of about 4-5 °C was
optimal for horse chestnut androgenic
embryo induction which correlated with
the results of Hoéfer et al. (1999) and
Garcia et al. (2009).

Also, cold treatment slows the
degradation process in anther tissue,
thus protecting microspores from toxic
compounds released in decaying anthers
and so assures the survival of a greater
portion of embryogenic pollen grains as
compared to heat treatment (Duncan and
Heberle, 1976).

Low temperature also increases the
frequency of endo-reduplication leading
to an increase of spontaneously doubled-
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xannougHu pacteHuss (Amssa et al.,
1980), KakTo 1 Npeav3BUKBa MHOrO MOp-
P0N0rMYHM, PU3NOAOTNYHN N XOPMOHA-
HW NPOMEHMN B PaCTUTESTHUTE KIETKM.

n3BOAMN

Crnopef, nonyvyeHuTe pesyntatu
MOXEM fAa 3ak/1luyuMm, 4Ye O6posAT Ha
LBeToBeTe U NNOAOBETE B CbLBETUE NPYU
KOHCKM KecTeHun (Aesculus hippocasstanum)

haploid plants (Amssa et al., 1980) as
well as induces many morphological,
physiological and hormonal changes in
plant cells.

CONCLUSIONS

According to obtained results we
can conclude that the number of flowers
and fruits in bunch of horse chestnuts
(Aesculus hippocasstanum), it was higher

€ No-BYCOK NpU AbpBETA OT nepudepusita
Ha rpafa, B CpaBHEHME C LEeHTbpa Ha

rpaga.

at trees in periphery of city comparing with
them in centre of city.
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