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PE3IOME

Mpe3s nepuopga 2016-2018 r. B
Y4ye6HO eKcnepumeHTasiHaTa 1 BHeapuTes-
Cka 6a3a Ha kategpa PacTeHneBbACTBO
npu ArpapeH yHuBepcuTeT - [lnoBgus
belwe u3BedeH MNOJICKA ONWUT, B KOWTO e
Npoy4YeHO B/MSIHMETO Ha fABa MnpoAyKTa 3a
NNCTHO TpeTupaHe: [MnaHtadon (2500
g/ha), Bbombapavep (4000 ml/ha) n
KombuHaumsta mexay Mnadtadgon (2500
g/ha) + bombapanep (4000 ml/ha) BbpxXyY
KayecTBOTO Ha OO6MKHOBEHa nLleHuua
copT bunaHa. 3a KoHTposia e n3nosi3saH
HeTpeTVpaH BapmaHT, a caMoTo TpeTupa-
He e M3BbpWBaHO BbB (pasa OpaTeHe.
OnuTbLT e 3a1araH cref, NpenwecTBEHK
panuua no Metoga Ha Apo6GHUTE napuen-
K/ B 4eTupu MOBTOPEHMS C rofiemMmHa Ha
pexkonTHaTa napuenka 15 m?.

B pesynTar Ha NpoBeAeHNs onuT e
YCTAHOBEHO, Y€ W3NUTBAHWTE MNPOAYKTM
3a JINCTHO TpeTupaHe ca NoBvsAnn nono-
XUTenHo BbpXy mMacata Ha 1000 3bpHa,
XeKTomMTpoBaTa Maca, CTbK/10BUAHOCTTA,

SUMMARY

During the period 2016-2018, a
field experiment was carried out at the
Training Experimental and Development
Center of the Department of Plant
Growing at the Agricultural University of
Plovdiv, where the effects of two foliar
application  products were studied:
Plantafol (2500 g/ha), Bombardier (4000
ml/ha) and the combination of Plantafol
(2500 g/ha) + Bombardier (4000 ml/ha) on
the quality of common wheat Biliana
variety. For the control we used untreated
variant and the treatment was applied in
the tillering phase. The experiment was
set with predecessor rape using the
fractional parcel method in four repetitions
with a plot size of 15 m?.

As a result of the experiment the
following is established: the studied foliar
application products have influenced
positively weight of 1000 grains, hectoliter
weight, vitreousness, total nitrogen and
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CbAbpXaHNeTo Ha 06l a3oT W CypoB
NPOTENH, MOKbP W CYX TNIyTEH Ha 3bPHOTO
Ha 06GMKHOBEHa MileHunLa copT bunsHa.

KnouoBn  aymu: 06VIKHOBEHA
niieHnua, NpPoayKTu 3a NIUCTHO TpeTupaHe,
KaueCTBO Ha 3bPHOTO

YBO/,

KayecTBOTO Ha 3bLPHOTO KaTto KOM-
NJIEKCHO MOHATME BK/IOYBA (PU3NYHUTE,
XUMUYHUTE WU TEXHOJIOTMYHUTE MY CBOM-
cTBa. To Bapupa B 3aBMCMMOCT OT COpTa,
NMOYBEHO-KNMMATUYHUTE YC/TIOBUS U TEXHO-
niorusta Ha oTrnexagaHe.

Mpu wm3BEAEHM ONMUTUM Yy Hac
(Delchev et al., 2004; Delchev, 2010;
Stoyanova, 2010) n B uyx6uHa (Abad et
al., 2004, Delfine et al., 2005; Brown and
Prtrie, 2006; Wolber and Seemann, 2006;
Orcen et al., 2013; Blandino et al., 2015;
Smith et al., 2015) e gokasaHo, 4e M3nos-
3BaHeTO Ha BMoCTUMyNaTopu u NPoAyKTU
3a JIACTHO TpeTWpaHe chnomMarat 3a
noBuULLABaHE Ha KayecTBOTO Ha 3bpPHOTO
npv peauua XXUTHU KynTypu

B HayuyHaTa nuTepartypa ca npeg-
CTaBEHU faHHM 3a npenapatu, KOuTO
noBuLLaBaT YCTOMYMBOCTTA Ha pacTeHus-
Ta KbM pas/iMyHu CTpecoBu hakTopu, Ka-
TO BMCOKM U HUCKK TemnepaTtypu (Delchev
and Stoyanova, 2013, Kolev et al., 2015).

Mpu npoBefeH ABYroguLEH ONUT B
VicnaHusa e n3nutBaH ediekta Ha 6uocTu-
My/siaTopy M TOpOBE BBLPXY Jo6uBa U
CbAbPXKAHNETO Ha MNPOTEMH Ha 3UMHa
TBbpAa nweHnya copT boema. Hai-Bncok
[o6uB Ha 3bpHO oT 743.8 kg/da — ¢ 202,7
kg/da noBeye OT KOHTPONIHUSA BapuaHT e
OTYETEHO MpPU CbBMECTHO TopeHe ¢ Ng Pg
Kg 1 Groctumynatopa BCO2K. MonyyeHo
€ Ha-BNCOKO CbAbpXaHWe Ha NpoTeunH
npu BapnaHTute TopeHn ¢ Nig Pg Kg 1 Ny,
Py Ko ¥ npunoxeHneTo Ha pacTexHus
perynatop BCO4K, cboTtBeTHO OT 14.5%
00 14.9 % (Carmen, 2011).

BruoctumynatopbT ®epturpeiiH uma
nonoxuTeneH eqekr Bbpxy MPOLYKTUB-
HOCTTa Ha x/siebHaTa nuweHuya. Tol go-
npuHacsa 3a BUCOKM CTOMHOCTU Ha CTPYykK-
TYpHUTE efNieMeHTn Ha [o6uBa, yBenmuya-

crude protein content, wet and dry gluten
of the grain quality of common wheat
Biliana variety.

Key words: common wheat, foliar
treatment products, grain quality

INTRODUCTION

Grain quality as a complex concept
comprises its physical, chemical and
technological  properties. It  varies
depending on the variety, soil-climatic
conditions and growing technology.

In  experiments carried out in
Bulgaria (Delchev et al., 2004; Delchev,
2010; Stoyanova, 2010) and abroad
(Abad et al., 2004; Delfine et al., 2005;
Brown and Prtrie, 2006; Wolber and
Seemann, 2006; Orcen et al, 2013;
Blandino et al., 2015; Smith et al., 2015) it
has been proven that the use of
biostimulators and foliar application
products helps to improve grain quality in
a number of cereals.

Data about preparations that
increase plant resistance to various stress
factors such as high and Ilow

temperatures (Delchev and Stoyanova,
2013, Kolev et al., 2015) are presented in
the scientific literature.

In a conducted two-year experiment
in Spain, the effect of biostimulators and
fertilizers on the yield and protein content
of durum winter wheat Bohemia variety
has been studied. The highest grain yield
of 743.8 kg/da — 202.7 kg/da more than
the control variant has been reported in
co-fertilization with Ng Pg Kg and the
biostimulator BCO2K. The highest protein
content has been obtained in the variants
fertilized with Nis Pg Kg and N12 Pg Kg and
the application of the growth regulator
BCO4K, from 145 % to 14.9 %,
respectively (Carmen, 2011).

The Fertigrain biostimulator has a
positive effect on bread wheat yield. It
contributes to high values of the structural
components of yield, increases grain yield
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Ba AobuBa Ha 3bpHO OT 7.9 — 18.0 % B
CpaBHEHWe C HeTpeTupaHu NOCEBU, KaTo
Hai-BUCOK € A06MBBLT Npu TpeTMpaHe Ha
cemeHa ¢ ®epturpeiiH crtapT B fA03a
50ml/100kg + nucTHO TpeTupaHe ¢
depTurpeiin  convap — 100 ml/da Ha
nposieT crej Havyaslo Ha Beretayusata
(Sevov and Delibatova, 2013).

MpunoXxeHu Npes3 BeretaumsaTa mcT-
HUTE MWKPOTOPOBE OCUTypsiBaT No-g4o6bLp
XpPaHUTENIEH peXxum 3a MweHuuara.
KomMbnHMpaHOTO NpPO/IETHO NoAxpaHBaHe
¢ Bykcan MwukponnaHt (100 ml/da) +
Koguue (250 ml/da) gonpuHacsa 3a nosny-
YyaBaHe Ha Hai-ronsim 6poi 3bpHa B Knac
M no-rofiiMa maca Ha 3bpHata — ¢ 63%
Nno-BMCOKa CNpsiMO HeTpeTUupaHu MocesMu.
MpunoXeHneTo Ha JIMCTHUTE TOPOBE Npe3
nepuoja Ha MHTEH3MBEH pacTex NnosuLLaBa
CbAbPKAHWMETO HA NPOTEUH, CYpOBUTE Mas-
HWHW, 6€3a30THUTE EKCTPaKTHU BellecTBa
(BEB) n Ha uenynosaTa. KonnyectBoTO Ha
CYpOB NpPOTEWH € Hai-Bucoko (17.4 %)
npv npuiaraHe Ha MUHEpPasITHUTE TOpPOBE
Bykcan n Kognue — ¢ 14.4 % no-BMCOKO
OT MPOTEMHOBOTO CbAbPXaHME Ha Mie-
HMLaTa, TopeHa eHOKpaTHO C amoHMeBa
cenutpa B pgosa 30 kg/da (Stoyanova,
2010).

JinctHnte TOpoBe — BepTekc xali-
H34, Xali-dpoc, Kanme Tumocyndar,
donmnap ekctpa M MukpoenemeHTn 3a
XWUTHU KyNITYpU, PacTeXHUS CTMMynaTtop
Amanreposn npemmyM U aHTUTPaHcnupaHTa
MopLeng ysenuuasaT Kb/HAEMOCTTa Ha
ceMeHata npu TBbpAa MWweHuya copt
BrkTOpMA, KOMYECTBOTO Ha OTNafbyHO-
TO 3bPHO HamasnsBa, a foOVBbBLT Ha 3bPHO
ce yBenuyaBa. Te cnocobcTBaT 3a Mo-
OPYKHOTO NMOHMKBaAHE Ha pacTeHusiTa, 3a
no-gobpo BKOpEHsIBaHe, Mo-criabu nopa-
XEHUS1 OT M3TEI/IAHE 1 NpeaoTBpaTaBaHe
M3MpPb3BaAHETO Ha Bb3ena Ha 6paTeHe.
KombuHmpaHeTo Ha MukpoenemeHT1Te 3a
XWUTHW KYNTypu c Amanrepon npemmym
BOAM [0 MOBMLLIABaHE KO/MYECTBOTO U
KayecTBoTO Ha gobuea (c 59,4 kg/da) n
noBuLLaBa 1 yCTOMYMBOCTTA Ha TBbpaata
nweHnUa KbM He61aronpUsTHA KITMMaTUYHN
ycnosus (Delchev and Stoyanova, 2013).

from 7.9 — 18.0 % compared to untreated
crops, with the highest yield in treatment
of seeds with Fertigrain start at a dose of
50ml/100kg + foliar treatment with
Fertigrain foliar — 100 ml/da in spring after
the beginning of vegetation (Sevov and
Delibatova, 2013).

Applied during vegetation, foliar
microfertilizers provide better nutrition for
wheat. Combined spring supplemental
nutrition with  Wuxal Microplant (100
ml/da) + Codice (250 ml/da) contributes to
the largest number of grains per spike and
a larger grain mass — 63 % higher than
untreated crops.

The application of foliar fertilizers during
the period of intense growth increases the
content of protein, raw fats, nitrogen-free
extracts (NFE) and cellulose.

The amount of crude protein is the highest
(17.4 %) when applying the Wuxal and
Codice mineral fertilizers — 14.4 % higher
than the protein content of wheat fertilized
once with ammonium nitrate at a dose of
30 kg/da (Stoyanova, 2010).

Foliar fertilizers — Vertex high-H34,
High-phos, Potassium  Thiosulphate,
Foliar Extra and Micronutrients for Wheat,
Amalgerol Premium growth stimulator and
the anti-transparent Pureshade increase
seed germination in durum wheat Victoria
variety, the quantity of waste grains
decreases, grain yield increases.

They promote a more uniform emergence
of plants, better rooting, less damage from
pulling and preventing frosting of the
tillering node.

The combination of the Micronutrients for
wheat with Amalgerol Premium results in
an increase in the quantity and quality of
yield (by 59.4 kg/da) and increases the
resistance of durum wheat to unfavorable
climatic  conditions  (Delchev  and
Stoyanova, 2013).
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Llenta Ha HacTosLLeTO n3cnegsaHe
e fa ce Mpoyyu BAWSHMETO Ha ABa npo-
AyKTa 3a IMCTHO TpeTupaHe MnaHTadhon,
Bombapaunep 1 koMbrHaumsaTa Mexay Tax
BbpPXYy KayeCTBOTO Ha 3bPHOTO Ha

0bnkHOBEHaTa nweHuuda copt bunana.

MATEPWNAN N METO4WA

B YuebHO ekcrnepumeHTasHaTa U
BHegpuTesicka 6asa Ha kategpa Pacte-
HMEBBACTBO Npu ArpapeH YHUBEPCUTET -
MnosavB € u3BefeH MOJICKU OMUT Mnpe3
nepmoga 2016-2018 r., B KOWTO €
NPOy4YeHO BAUSIHMETO Ha ABa NPOAyKTa 3a
NNCTHO TpeTupaHe: MnaHtadon (N - 20
%; P,0Os5 - 20%; K,O - 20%; B - 0,02 %;
Cu - 0.05 %; Fe - 0.1 %; Mn - 0.05 %; Zn -
0.05 % B go3a (2500 g/ha), Bombapauep
(CBobogHu L - amnHO kucenmHm - 18.90
%; 06w, a3oT - 10.75 %; Monusaxapnan -
7.90 %; ®docdop - 0.65 %; XymuHOBMU
KncenvHu - 29.75 %; OpraHnyHa marepus -
77.30 %) B go3a (4000 ml/ha) n kombrHa-
umata mexagy Mnantacon (2500 g/ha) +
Bombapaunep (4000 ml/ha) Bbpxy kadec-
TBOTO Ha OOMKHOBEHa TMLleHnLa copT
BunsHa. 3a KOHTpo/a € U3non3ea HeTpe-
TMpaH BapuaHT. TpeTMpaHeTo ce U3Bbp-
wBalle BbB (pasa 6pareHe. OnNUTHLT e
3a/10KeH cfef MpeawecTBEHMK panuua
no MeToga Ha [ApoGHUTE Mapuesku B
yeTUpM MOBTOPEHUS C TOfIEMMHA Ha
pekonTHaTa napuenka 15 m?.

Ceutbata Ha 06MKHOBeHaTa nLle-
HMLa e M3BbpLlUBaHa B ONTUMAsSIHUA CPOK
oT 01.10 go 20.10. cbC ceuTbeHa Hopma
500 Kb/IHSieMU ceMeHa/m’ U MUHEpPasTHO
TopeHe ¢ 160 kg ha™ asoT n 140 kg ha™
hocdpop, KaTto npean cemTbaTa ce BHacCS-
LWe Usa0To KOm4yecTBo oochopeH Top 1
1/2 oT a30THUSA, a paHO HamposeT Kato
nogxpaHeBaHe — oOcCTaHajslata 4acT oOT
a3oTHMA Top. CnaseHn ca BCUMYKM 3BEHA
OT yTBbpAaHaTa TEXHOJIOrMS 3a OTI/IeX-
JaHe Ha 06uKHOBeHaTa niweHnua.

OTunTaHu ca cnegHwWTe nokasaTe-
1N Ha Ka4yecTBOTO Ha 3bPHOTO: Maca Ha
1000 3bpHa (g), xektonutpoBa maca (kg),
CTbKNOBMAHOCT (%), CbAbpXaHne Ha 06l
as3oT 1 cypoB npoTeunH (%), MOKbp U CyX

The objective of this study is to
investigate the effect of two foliar
treatment products Plantafol, Bombardier
and the combination between them on
grain quality of common wheat Biliana
variety.

MATERIAL AND METHODS

At the Training Experimental and
Development Center of the Department of
Plant Growing at the Agricultural
University of Plovdiv a field experiment
was set in the period 2016-2018, where
the effect of two foliar treatment products:
Plantafol (N - 20 %; P,Os — 20 %; K,0 —
20 %; B - 0,02 %; Cu - 0.05 %; Fe - 0.1
%; Mn - 0.05 %; Zn - 0.05 % in a dose
(2500 g/ha), Bombardier (Free L - amino
acids - 18.90%; Total nitrogen - 10.75 %;
Polysaccharides - 7.90 %; Phosphorus -
0.65 %; Humic acids - 29.75 %; Organic
matter - 77.30 % In a dose (4000 ml/ha)
and the combination of Plantafol (2500
g/ha) + Bombardier (4000 ml/ha) on the
quality of common wheat Biliana variety
was studied. We used as a control
untreated variant. Treatment was applied
in the tillering phase. The experiment was
set with predecessor rape using the
fractional parcel method in four repetitions
with a plot size of 15 m?.

The sowing of common wheat has
been carried out within the optimum
period from 01 Oct till 20 Oct with a
sowing rate of 500 germinating seeds/m?
and mineral fertilization of 160 kg ha™
nitrogen and 140 kg ha™ phosphorus with
all the phosphorous fertilizer and 1/2 of
the nitrogen one applied before sowing,
and in early spring as supplemental
nutrition — the rest of the nitrogen fertilizer.
All units of the established technology for

growing common wheat have been
complied with.
The following grain  quality

indicators have been reported: weight of
1000 grains (g), hectoliter weight (kg),
vitreousness (%), total nitrogen and crude
protein content (%), wet and dry gluten
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rnyteH (%). Ctatnctuyeckata obpaboTka
€ UV3BbpLEeHa C NporpamMHUs NpPoOAYyKT
BVOCTAT® (Penchev, 1988).

PE3SYNTATV N OBCBbXOAHE

Mpe3 BeretauuMoHHUA Mepuos Ha
obuMKHOBEHaTa MWeHuua Kon4yecTBoTo
Ha Basexute Mo roguHyu OGelle KakTo
cnegga: 2016/2017 r. — 264.2 mm/m?,
2017/2018 1. — 457.2 mm/m?® npn KAMma-
TUUHA HopMma — 419,6 mm/m°. CymapHo
KO/IMYECTBOTO Ha Banexute npes nbpsa-
Ta roguHa e no-Masiko OoT ToBa Ha kKaMma-
TMYHaTa Hopma, HO pekonTHata 2016/2017
r. e no-6naronpusTHa 3a pacTexa u
pasBuTMeTO Ha O6VKHOBeHaTa niueHuua
nopagn no-gobpoTo MM pasnpegeneHuve
npes KpUTUYHMUTE hasn OT pa3BUTUETO Ha
pacteHussiTa K TOoraBa CTOMHOCTUTE Ha
rnokasaTenuTe Ha KayeCTBOTO Ha 3bPHOTO
ca no-Bucoku npu copt bunsaHa. Hebna-
ronpusTHa 3a pa3BUTMETO Ha pacTeHuaTa
e BTOpaTta 2017-2018 r. nopagn 3Hauu-
TE/IHOTO  KOJSIMYECTBO BasIeXW, KOUTO
Bb3MNpensaTcTBaxa XbTBaTa W ToBa ce
OoTpasn oTpuuatesnHo BbPXY KavyecTBOTO
Ha 3bpHOTO (Purypa 1 un 2).

(%). Statistical processing was performed
with the BIOSTAT® software product
(Penchev, 1988).

RESULTS AND DISCUSSION

During the vegetation period of
common wheat, the amount of
precipitation by years was as follows:
2016/2017 — 264.2 mm/m®, 2017/2018 —
457.2 mm/m” at a climatic rate of 419.6
mm/m®>. The cumulative amount of
precipitation in the first year was less than
that of the climatic rate, but the 2016/2017
harvest year was more favorable for the
growth and development of common
wheat due to its better distribution over
the critical phases of plant growth and
then the grain quality indicator values
were higher for the Biliana variety.

Adverse for plant development was the
second year 2017-2018 due to the
significant amount of precipitation that
hindered harvesting and that had a
negative effect on grain quality (Figure 1
and 2).
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Fig. 1. Sum of precipitation by months, mm/m
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80

dur. 2. CpegHo mecevHa TemnepaTtypa
Fig. 2. Average monthly temperatures

Mopaan egHONOCOYHOCT Ha AaHHU-
Te npe3 nepuoja Ha w3cnefBaHe Ha
Tabnvum 1, 2 1 3 ca npeacTaBeHn nony-
YeHWTe cpefHM CTOMHOCTU Ha u3MepBa-
HWTE nokasaTenu Ha KayecTBOTO Ha 3bp-
HoTO. Hait-rongma maca Ha 1000 3bpHa,
XEeKTONIMTPOBa Maca M CTbKI0BUAHOCT ce
nosyymxa npu BapmaHTa Ha KOMOGUHUPaHo
TpeTupaHe C MUHEPASIHUAT JINCTEH TOpP
MnaHtadhon (2500 g/ha) + opraHMYHUAT
6uoctumynatop  bombapgnep (4000
ml/ha) BbB hasa OpaTeHe (22-25 no
Ckanata Ha Zadoks et al., 1974)
cboTBeTHO C¢ 45.1 g; 79.0 kg n 54.9 %
(Tabnuua 1). Ha BTOpO MACTO ce Hapex-
Ja BapuaHTa TpeTuMpaH C OpraHusHuA
6uoctumynatop  bomb6apgvep (4000
ml/ha) — maca Ha 1000 3bpHa (44.3 Q),
xektonmTpoBa maca (78.1 kg) u cTbkio-
BngHocT (54.1 %). MNo-HMUCKO e noBuLle-
H/eTO Ha CTOWHOCTUTE Ha nokasaTesnure
Ha KayeCcTBOTO MOJ, Bb3AENCTBMETO Ha
M3NUTBAHUSA MUWHEpPasieH JINCTeH Top
MnaHTadon (2500 g/ha).
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Due to the uniformity of the data
during the study period, Tables 1, 2 and 3
present the average values obtained of
the measured grain quality indicators.

The biggest weight of 1000 grains, the
hectoliter weight and vitreousness were

obtained in the variant of combined
treatment with Plantafol mineral foliar
fertilizer (2500 g/ha) +  organic

biostimulator Bombardier (4000 ml/ha) in
the tillering phase (22-25 on the Zadoks
scale, (Zadoks et al., 1974) at 45.1 g; 79.0
kg and 54.9 %, respectively (Table 1).
Second is the variant treated with the
organic biostimulator Bombardier (4000
ml/ha) — 1000 grains weight (44.3 @),
hectoliter ~ weight (78.1 kg) and
vitreousness (54.1%). Lower is the
increase in the values of the quality
indicators under the impact of the tested
mineral foliar fertilizer Plantafol (2500
g/ha).
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Tabnuua 1. dusnyecka xapakTepucTmka

Ha 3BbPHOTO Ha 0OMKHOBEHA nweHnua

cnep TpetupaHe ¢ NnaHtadon u bombapavep (cpegHo 2016-2018)
Table 1. Physical characteristics of common wheat grain after treatment with
Plantafol and Bombardier (Average 2016-2018)

MpoaykTn dusnyecka xapaktepucTuka Ha 3bpHoTo / Physical characteristic of grain
Products Mass 1000 grains, g Test weight, kg Vitreousity, %
KoHTtpona / Control 42.3 76.2 523
MnaxTtadon / Plantafol 43.1™ 77.4™ 53.5™
Bomb6aHauep / Bombardier 44.3% 78.1° 54.1°
MnaHTacon + BombaHgnep .
Plantafol+Bombardier 45.1° 79.0° 54.9
LSD 5% 1.16 1.82 1.71
1% 1.43 2.25 243
0,1 % 1.65 2.87 2.98
abe nokasaHoct npu 5, 1 and 0.1%; ns — HAMa foka3aHoCT
ab¢ significance at 5, 1 and 0.1%; ns — not significant
M3nuTBaHMTe NPOAYKTM 3a JIMCTHO The studied foliar application

TpetTupaHe ca MOB/UAN MONOXUTESTHO
BbPXY KauyeCTBOTO Ha 3bPHOTO Ha OOWK-
HOBeHara rnieHuua copt bunsaHa.

Ha Tabnumuya 2 ca npeacTaBeHu
pesynTtatute oT u3c/iefBaHuTe rnokasare-
N1, KOUTO ca 13pas3eHun B NPOLEHT U npes-
CTaBnsABaT CpPeAHO Mo TPW MOBTOPEHMS 3a
ABeTe onuTHW roguvHn. OT HanpaseHus
XMMUYEH aHann3 e yCTaHOBEHO, Ye camo-
CTOATE/THOTO MNPWIOXKEHNE Ha MuHepa-
HUA nucteH Top MnaHTadon u opraHuny-
Hus 6unoctumynatop bombGapavep Boam
[10 noBULLaBaHe CbAbPXKAHNETO HA CYPOB
NPOTEMH B 3BbPHOTO Ha CcopT BunsHa.
YBeNNYEeHNEeTo € Hal-CUIHO Un3paseHo
cnep KOMOVHMPAHOTO npuiaraHe Ha Mu-
HepanHus nucTteH Top MnaHtadon (2500
g/ha) + opraHuyHua 6uocTMMynaTop
Bombapavep (4000 ml/ha) BbB (pasa
6paTeHe (22-25 no ckanata Ha Zadoks) —
10.60 % cypoB npoTeNH B CpaBHeEHWE C
KoHTponata 9.86 %). Ha6niopasa ce
MoBULUIEHNE Ha a30THOTO CbAbpXaHue
(1.85 %) 1 cbabpXaHMETO Ha [ayTeH
(Mokbp — 19.82 % u cyx — 7.56 %) Ha
3bpPHOTO Mpu TpeTupaHe BbB dasa
6pateHe (Tabnvua 3).

products have had a positive impact on
the grain quality of common wheat Biliana

variety.
Table 2 presents the results of the
studied indicators expressed as a

percentage and represent an average of
three repetitions for the two studied years.
From the chemical analysis it was found
that the separate application of Plantafal
mineral foliar fertilizer and the organic
biostimulator Bombardier resulted in an
increase in the crude protein content in
the Biliana variety grain.

The increase is the most pronounced after
combined application of the mineral foliar
fertilizer Plantafol (2500 g/ha) + the
organic biostimulator Bombardier (4000
ml/ha) in the tillering phase (22-25 on the
Zadoks scale) — 10.60 % crude protein
compared to the control 9.86 %).

There is an increase in nitrogen content
(1.85%) and gluten content (wet - 19.82%
and dry - 7.56%) of the grain during the
treatment phase tillering (Table 3).
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Ta6bnvua 2. CbAabpxaHMe Ha 06l a30T M CypoB MNPOTEUH B 3bPHOTO Ha
06VKHOBEHA MWeHuua cneg TpetupaHe ¢ MnaHtadon u BombGapavep (cpegHo

2016-2018)

Table 2. Total nitrogen and crude protein content of common wheat grains after
treatment with Plantafol and Bombardier (average 2016-2018)

MpopyktTn N % CbabpxaHve Ha npoTenH, %
Products .
Crude protein content, %
KonTpona / Control 1.73 9.86
MnaxTacon / Plantafol 1.822 10.482
Bomb6aHavep / Bombardier 1.79" 10,31™
MnaHTacon + bombaHgnep b b
Plantafol+Bombardier 1.85 10.60
GD 5% 0.11 0.59
1% 0.13 0.71
0.1% 0.16 0.94

ab,c

a, b, c

, significance at 5, 1 and 0.1%; ns — not significant

, fokazaHocT npu 5, 1 and 0.1%; ns — HAMa AoKa3aHOCT

Tabnuua 3. CbaobpXaHMe Ha MOKbP U CyX FyTeH B 3bPHOTO Ha OOMKHOBeHa
nweHnua cnen TpetupaHe c NnaHtadgon n bombapauep (cpenHo 2016-2018)
Table 3. Wet and dry gluten content of common wheat grains after treatment with
Plantafol and Bombardier (average 2016-2018) (average 2016-2018)

Mpoayktn Mokbp rnyTeH, % Cyx rnyteH, %
Products Wet gluten, % Dry gluten, %
KonTpona / Control 18.15 7.05
MnaHTtadon / Plantafol 19.40° 7.43°
Bombanavep / Bombardier 19.18% 7.35%
MnaHTadon + bombaHanep c c
Plantafol+Bombardier 19.82 7.56
GD 5% 1.01 0.27
1% 1.15 0.38
0.1% 1.48 0.46

ab,c

abe significance at 5, 1 and 0.1%; ns — not significant

[M0-BMCOKOTO KA4eCcTBOTO Ha 3bPHO-
TO Ha O0O6MKHOBEeHaTa nuweHnua copt
BunsHa e B pe3yntar Ha NosI0OXKUTE/THOTO
B'b3,£l,8I7ICTBI/Ie Ha Mu3nNuTBaHUTE MNPOAYKTU
3a J/INCTHO TpeTupaHe BbBbPXY uscnenBa-
HUTE NnoKa3aTesin.

N3BOAN

M3nuTaHnTe npoayKTM 3a JIMCTHO
TpeTvpaHe BAWUAAT MOJIOXMTENHO BbPXY
KayecTBOTO Ha 3bPHOTO HA OGUKHOBEHAaTa
nweHuua copT bunsHa.

Te nosuwasar CTONHOCTUTE Ha
nokasarenurte maca Ha 1000 3bpHa, Xek-
TONUTPOBA Maca M CTbKIOBUAHOCT, KaTo

, fokazaHocT npu 5, 1 and 0.1%; ns — HAMa AoKa3aHOCT

The higher grain quality of common
wheat Biliana variety is a result of the

positive effect of the tested foliar
application products on the studied
indicators.

CONCLUSIONS

The tested foliar treatment products
have influenced positively grain quality of
common wheat Biliana variety.

The products increase the values of
indicators such as 1000 grain weight,
hectoliter weight and vitreousness,as a
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Hal-BUCOKN CTOMHOCTX ca OTYEeTEeHU npwu
KOMOVMHUPAHO TpeTupaHe C MUHepasHUS
nncteH Top MnaHtadon (2500 g/ha) +
opraHuyHua  6uoctumynatop bombap-
anep (4000 ml/ha), BHeceHn BbLB (hasa
6paTeHe (22-25 no ckanata Ha Zadoks) —
CbOTBETHO 45.1 g; 79.0 kg n 54.9 %.

YcTaHOBEHO €, 4Ye camocTosTen-
HOTO TpeTupaHe c [MnaHTadon wam c
Bombapgnep BOAM OO yBesMyaBaHe
CbAbPXAHNETO Ha CYpPOB NMPOTEUH B 3bp-
HOTO Ha copT bunsgHa. YBennyeHneTo e
Hal-CUMHO M3pas3eHo cref KoMOuHupa-
HOTO npunaraHe Ha [MnaHTadon (2500
g/ha) + bombapauep (4000 mi/ha) — 10.60
% cCcypoB nNPOTEMH B CpaBHEHWE C
KOHTponata 9.86 %.

Habnwogasa ce MoOBULWIEHWE Ha
a30THOTO CcbabpxaHue (1.85 %) u
CbAbpXaHNeTo Ha rnyTeH (Mokbp — 19.82
% un cyx — 7.56 %) Ha 3bpHOTO nNpwu
TpeTupaHe BbLB (hasa bparteHe.

highest result is in the combined
treatment with the mineral foliar fertilizer
Plantafol (2500 g/ha) + Bombardier
organic biostimulator (4000 ml/ha) in the
tillering phase (22-25 on the Zadoks
scale) they are at 45.1 g; 79.0 kg and 54.9
%, respectively.

It has been found that the separate
application of Plantafol or Bombardier
results in an increase of the raw protein
content in Biliana variety grain. Increase
was the most pronounced after combined
application of Plantafol (2500 g/ha) +
Bombardier (4000 ml/ha) — 10.60 % crude
protein compared to the control 9.86 %.

These results are in positive
correlation with the nitrogen content (1.85
%) and the gluten content (wet — 19.82 %
and dry — 7.56 %) during the tillering
phase application.
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PE3OME

Mpe3 nepuoga 2017-2018 r e nanu-
TaHO BANSHMETO Ha TOPEHETO C KOMMJIEKC
OT opraHuyHn Topose (0.5% ApbaHacu
ekocuct+0.7% AMUHOGECT) U MUHepaneH
Top NPK (30 kg/da) Bbpxy npoayKTuB-
HOCTTa Ha canaTtHO LIBEK/IO MO Bpeme Ha
HaTpynBaHe Ha 6uomacarta npu Be HMBa
Ha rbCTOTa Ha rnocesa.

ATpoKnMMaTUyYHUTE YCI0BUA 1 NPe3
[BeTe TOAVMHW ce XapakTepusupar Karto
He6naronpusATHN 3a Pa3BUTMETO Ha LIBEK-
JI0TO C eKTPEMHM 1 NPOABLIDKUTESNTHN 3acy-
lWaBaH1a npes tonu-asrycT. Pesynrtatute
OT W3NWUTBAHETO MOKa3BaT WHTEH3WBHOTO
passuTve JO NbpBaTa jaTa Ha npubupa-
He, cfef KOeTo HacTbnBa HamasieHve Ha
AVHaMuKaTa Ha HaTpynsBaHe Ha 6uoma-
caTta. pn ycnoBusa Ha 3acyllaBaHe MO
BPEME Ha WMHTEH3VBHOTO HaTpyrnsaHe Ha
6uomaca, TOPEHETO C OpraHUyeH N MuHe-
pasieH Top e C ronsiM MoJIoKUTENEH edhekT
BbpPXy NPOAYKTMBHOCTTa. TopeHeTo OT-
cnabBa BAMSAHMETO Ha 3acyllaBaHeTo
ypes 3anasBaHe Ha IncTHaTa maca.

YBennyeHneto Ha rbcroTata Ha
nocesa o1 10 000 Ha 20 000 pacTteHue Ha

SUMMARY

In the period 2017-2018 it has been
tested the effect of fertilization with a
complex of organic fertilizers (0.5%
Arbanassi Ecosyst + 0.7% Aminobest)
and mineral fertilizer NPK (30 kg/da), on
the productivity of table beet during the
accumulation of the biomass with two
levels of sowing rate.

The agro-climatic conditions in both
years of testing are unfavorable for the
development of the beet with extreme and
continuous droughts in July-August.

The results of testing show intensive
development till the first harvest date,
followed by decrease of the dynamics of
biomass accumulation. In  drought
conditions during the intensive biomass
accumulation the fertilization with organic
and mineral fertilizer has a great positive
effect on the productivity. The fertilization
decreases the influence of drought by
preservation of the foliage.

The increase of the sowing rate
from 10000 to 20000 plants per da
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[lekap [AoKasaHO yBesiMyaBa NPOAYKTUB-
HoCTTa.

KnoyoBu AyMu: canaTHO LIBEKSIO,
TopeHe, NPoAYKTUBHOCT

YBO[,

CanartHOTO LBEK/0 e ¢ Ab/ra UcTo-
pUs Kato LieHeH eCeHHO-3VIMEH KOpeHOo-
NNOAEH XpaHUTENEH W3TOYHMK. BkycoBuTe
KayecTBa Ha caslaTHOTO LBEK/N10 ca u3-
BECTHM oTAaBHa. KopeHonnoga v nucrara
CbAbpXaT LEeHHN XpaHUTENHN BeLLecTBa,
nArMeHT 1 BuUTamMuHW. o Bpeme Ha
CbXpaHeHue, KopeHonaoanTe He ryeart ot
XpaHuTesnHute cu kavectsa (Agapov, 1976;
Uchkunov and Raykov, 2008). Cnep, u3-
BECTEH cnaj, B M3Mnoa3BaHeTo My B bbn-
rapusi npes BTopaTa nososuHa Ha 20 Bek,
npes nocnefHuTe roAuHN canaTHOTO LBek-
no Bb3CTaHoBABa no3uunute cu. lpes
2008 1 e npn3HaT NbpBUA GbArAPCKM COpPT
PapocT ¢ npogbaroearta popma Ha kope-
Honfoga, cneuvanusvpaH 3a KoHcepBHaTa
npomuwneHocT (Uchkunov and Uchkunova,
20009).

KaTto egHO OT nepcnekTuBHUTE Ha-
npasJ/fieHns 3a NnoBuLLIaBaHe Ha pacTuTen-
HaTa NpoAyKkuusi, MHOTO aBToOpu onpeje-
NAT 13non3BaHeTo Ha Topose (Jelyazkova
and Pavlov, 2004; Guluoglu et al., 2006;
Andreeva, 2014). Npe3 nocnegHuTe roan-
HN ce u3Bexja pasliMpeHa ekcnepumen-
TaslHa paboTa 3a Npoy4yBaHe Ha ePekTuB-
HOCTTa Ha Obarapckm u YyxaectpaHHu
JINCTHN OpraHnyHN TopoBe BbPXY A06MBa
N Ka4ecTBOTO Ha npoaykumsTa (Georgieva
and Nikolova, 2010a; Georgieva and
Nikolova, 2010b; Dochev et al., 2016a;
Dochev et al., 2016b; Bozhanska, 2017,
Mihova, 2017; Vasileva, 2015; Vasileva and
llieva, 2015). MNpoBeaeHn ca nscnensaHus
3a B/IMSIHNETO Ha MWHEPasIHOTO U NINCTHOTO
TOpeHe BbpPXy CTOMAHCKWTE KayecTBa Ha
KpbMHO UBekno Kikindonov and Kikindonov,
2005; Enchev, 2012, 2013, 2016).

M3cnegsaHeTo vma 3a uen ga ce
YCTaHOBUW BIUAHNETO HA MWHEPASTHOTO U
OpraHM4YHOTO TOPEHE BbPXY MNPOAYKTUB-
HOCTTa Ha canartHO LBEK/I0 Mo BpemMe Ha
HaTpynBaHe Ha 6uomaca. Llupoko pas-

increases significantly the productivity.

Key words: table beet, fertilization,
productivity

INTRODUCTION

The table beet has a long history as
a valuable autumn-winter nutrition source.
Its taste qualities are well known long ago.
The root and the leaves contain valuable
nutrition substances, pigments and vitamins.
During the storage the roots do not lose
their nutritive qualities (Agapov, 1976;
Uchkunov and Raykov, 2008,).

After a certain fall in its use in Bulgaria in
the second half of 20" century, in the last
years the table beet re-establishes its
positions.

In 2008 is certified the first Bulgarian
variety Radost, with an elongated form of
the root, specialized for the canning
industry (Uchkunov and Uchkunova, 2009).

Many authors determine the use of
fertilizers as one of the perspective
directions for increase of the plant
production (Jelyazkova and Pavlov, 2004;
Guluoglu et al., 2006; Andreeva, 2014). In
the last years there are many researches
for studying the effectiveness of Bulgarian
and foreign foliar organic fertilizers on the
yield and the quality of the plant output
(Georgieva and Nikolova, 2010a; Georgieva
and Nikolova, 2010b; Dochev et al., 2016a;
Dochev et al.,, 2016b; Bozhanska, 2017;
Mihova, 2017; Vasileva, 2015; Vasileva and
lieva, 2015). Researches are carried out
for the effect of mineral and foliar
fertilization on the economical qualities of
fodder beet (Kikindonov and Kikindonov,
2005; Enchev, 2012, 2013, 2016).

The current research aims to
determine the influence of the mineral and
organic fertilization on the productivity of
table beet during the biomass
accumulation. The widely used in practice

119



npocTpaHeHoTo u3non3BaHe Ha 70 cm
MeX/ypeaoBo pasCTosiHMe B MpakTukaTa
nocTaBsi BbNpoca 3a ONTMMU3MPaHe Ha
rbcToTaTa Ha noceBa 3a eqEeKTUBHO
U3Mosi3BaHe Ha 3emMATa.

MATEPVAJT U METOOU

M3cnepsaHeTo e nposefeHo npes
2017-2018 rogmMHa B OMUTHOTO MoJie Ha
3emepgenckn VHcTuTyT - LUymMeH kpan ¢
Llapes 6pog. lMouBaTa € kapboHaTeH
YyepHo3eM CbC €/1abo asnkanHa peakums.

B onutute e BkIOYEH copT Pagoct
3 c npogwsrosara popma U € YepBEHO
oLBeTsIBaHe Ha KopeHonsoga oT copToBa-
Ta nucta Ha 31 - lymeH.

[lBa nonckun onuta ca 3as0XeHn no
MeToZa Ha Ab/rure napuesnkm ¢ yetupwu
NOBTOPEHUS 3a BCEKW BapuaHT N C rone-
MuHa oT 10,8 m® Cewt6ata v npes apeTe
rOOVHN € U3BbPLUEHA PBYHO, KaTto 4ypes
PBbUYHO paspexjaHe e nocTurHaTa r.crorta
ot 10 000 n 20 000 pacTeHus Ha pekap.
Mpe3 2017 r ca BK/IOYEHU BapuaHTh 6e3
TOpEHe - KOHTPOAIM U C MUHEepasiHO U
OpraHM4HO TOpeHe C MeT jgatm Ha
u3MepBaHe Ha NpoAykKTMBHOCTTa. Onuta
np3 2018 r e ¢ Tpy fgatn Ha N3mMepBaHe u
ca BK/MHOYEHU BapuaHTh C [Be HMBa Ha
rbCTOTa Ha nocesa.

TpeTtupaHeTo ¢ mMuHepasieH Top N
30 kg/da ce wu3BbpwBa No BpemMe Ha
ceuTbara. lNoceBuTe ¢ BapuaHTu ¢ opra-
HWYHa TOp Ce NPbCKaT C rpbOHa NpbeKay-
Ka efHOKpaTHO C paboTeH pas3TBop OT 25
niTpa Ha Aekap BbB (hasa odopmeHa
NNCTHa poseTka. /i3nonssaHus opraHnyeH
TOp e komniekc oT ApbaHacuekocuct
0,5% - cbaobpxkaw, wamose oT Bacillus,
Azotobacter u  AmuHoG6ecTt 0,7% -
CbAbpXaLl, XYMWHOBU KUCENUHUW, aMUHOKU-
CeNNHU, MaKpo- 1 MUKPOENIEMEHTH.

bcTotTnte Ha nocesa ot 10000 wm
20000 pacTeHuss Ha fekap ce nocTturat
ypes pbYHO paspexjaHe.

M3mepeHn ca Ternara Ha KOpeHo-
nnoguTe v imctata ot 5 gatm Ha otuymTa-
He npe3 2017 r n o1 Tpu gatn npe3 2018 r.

MonyyeHuTe pesynrtatu ca Mnoasno-
XXEHU Ha AUCNEepPCUOHEH aHan3 3a u3umc-

70 cm inter-row distance puts the
question for optimization of sowing rate
for the effective use of land.

MATERIAL AND METHODS

The research is carried out in 2017-
2018 on the experimental field of
Agricultural Institute - Shumen. The soil is
a carbonate black earth with weekly
alkaline reaction.

In the tests the variety Radost 3 is
included — with elongated form and red
colour of the root, from the variety list of
Al - Shumen.

The two field tests are arranged
according to the long plots method, with 4
repetitions for each variant, and 10.8 m?
area of the experimental plot. The sowing
is manual in both test years. A rate of
10000 and 20000 plants per da is reached
by manual rarefaction. In 2017 the
included variants are: with no fertilization-
controls, and with mineral and organic
fertilization with 5 dates of productivity
measuring. The trial in 2018 is with three
dates of measuring and includes variants
with two levels of sowing rate.

The treatment with mineral fertilizer
NPK (30 kg/ da) is made together with the
sowing. The sowings of variants with
organic fertilizer are sprayed once with a
working solution of 25 | per da in the stage
of formed leaf socket. The used organic
fertilizer is a complex of Arbanassiecosyst
0,5% — containing strains of Bacillus and
Azotobacter, and  Aminobest 0,7% -
containing humine acids, amino acids,
macro- and microelements.

The sowing rates of 10000 and
20000 plants per da are reached by
manual rarefaction.

The weights of roots and leaves are
measured on 5 dates of registering in
2017 and on 3 dates — in 2018.

The

results are treated by a
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NsiBaHe rpaHnyHUTEe CTOMHOCTM Ha [oBe-
putenHutTe uHtepsasim GD un 3a TOYHOCT
Ha onuTa P%, no Lidanski (1988).

PE3YJITATU N OBCBXXOAHE

ArpoMeTeoposiIorMyHuTe YC/0BUSA U
npes fBeTe roguHM ca HebnaronpuaTHU
3a pas3BUTMETO Ha uBeknoTo, Tabnuua 1.
PasnpeneneHveTo Ha BanexuTe e CUIHO
HepaBHOMEpPHO, C peflyBaHe Ha UHTEH3MB-
HW KpaTKoTpaliHu BasieXxu C NPOAbIIKM-
TesIHU Nepuoam Ha 3acyllaBaHe. B pesyn-
TaT ce OoTyMTa WMHTEH3MBHO HapacTBaHe
Ha QICTHaTa mMaca B Hayasl0ToO Ha Bere-
TauuaTa n 6bp30 M3CbxBaHe cref cpe-
Jata Ha aBrycr. M3pactBaHeTo Ha HOBMU
nicTa cnepf KbCHU Baslexu e 3a CMeTka
HaTpynBaHeTo Ha 6uomMaca n KkavectsaTa
Ha cypoBMHaTa OT KOPEHOMN0AM.

dispersion analysis according to Lidanski
(1988).

RESULTS AND DISCUSSION

The agro-climatic conditions in both
years of tests are unfavorable for beets
development (Table 1). The distribution of
rainfalls is quite irregular, with alternation
of intensive short rainfalls and continuous
drought periods. As a result it was
registered an intensive increase of the
leaves mass at the beginning of
vegetation and rapid drying after the
middle of August. The development of
new leaves after late rainfalls is at the
account of the biomass accumulation and
the qualities of the row material.

Tabnuua 1. MeTepeosiormyHn ycnoBus 3a paoHa Ha LLlymeH, 2017-2018 r.
Table 1. Meteorological conditions in Shumen region, 2017-2018

Banexw / Rainfalls, mm CpeAHo MeceuHa
Mecel, Hopwma / Temneparypa
Month LecetaHeBku / Decade Cyma / Sum Norm Mean month
1950-2000 temperature
[ | I I
2017
v 14 313 8.5 41.2 41.0 9.8
\Y 21.3 6.4 10.6 38.3 64.0 15.5
) 59.6 19.6 - 79.2 75.0 21.3
VI 255 1.8 29.5 56.8 60.0 21.6
Wil - 0.5 35.3 35.8 42.0 23.0
IX - 0.2 35 37 28.0 20.3
2018
v 11.4 25 - 13.9 41.0 18.2
\Y 26.6 41.6 2.8 71.0 64.0 17.8
\ 12.0 1.0 55.4 68.4 75.0 20.8
VI 12.3 17.8 10.5 40.6 60.0 23.0
VI 3.6 0.4 0.3 4.3 42.0 25.5
IX 18.3 3.8 22 24.3 28.0 17.8

Hayanoto Ha BeretaumsTa npes
2017 r. e c 6GnaronpuaTHW YCNoBUs 3a
pasBuTMETO M A0 TpeTata faTa Ha OTyu-
TaHe B HayasloTO Ha aBrycT AvHamukaTa
Ha HapacTBaHe e C MHTEH3VBHW napameT-
pu (Tabnuua 2). B KOHTPONHUSA BapuaHT
6e3 TopeHe 3a 45 gHn o1 21.06 go 7.08 3a
KOpeHonoanTe HapacTBaHeTo e oT 1697
kg Ha 3046 kg. EKCTpEMHOTO NPOAbLIMKM-
Te/IHO 3acyllaBaHe MNpe3 HJ/n-aBrycT BoAM
[0 peaslHO HamaneHwe Ha pob6usa oOT

The beginning of the vegetation in
2017 is with favorable conditions for the
development and till the third date of
measuring in the beginning of August the
growth dynamics is with intensive
parameters (Table 2). In the control
variant with no fertilization for 45 days
(from 21.06 to 07.08) the growth of roots
is from 1697 kg to 3046 kg. The extreme
continuous drought in July-August brings
to real decrease of the root yield down to
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KopeHonsoam ao 2511 kg B Ha4anoTo Ha
aBryct, a kKpaliHata nNpOAYKTUBHOCT Ha
20.10 ot 3677 kg cnabo Hagsuwasa
pesyntata OT cpefjara Ha BeretTauusaTta.
AHanusa Ha puHamukata Ha nucTHata
Maca nokassa ApacTU4HO HamasieHune oT
2648 kg po 797 kg 3a 7.09. ToBa e un
OCHOBHaTa NpuyMHa 3a HaMaJIEHMETO Ha
HapacTBaHeTO Ha kopeHonnoguTe. Tope-
HETO C OpraHu4yeH Top crabo yBenuyasa
HapacTBaHETO Ha KopeHonjaogute Ao
110% cnpsaAmMOo KOHTpoOJsiaTa 3a nocsjegHa-
Ta fjara Ha oTuynTaHe. MwuHepasiHOTO
TOpeHe Hali-CUNHO ce oTpassBa B Hauvasl-
HUTe asn Ha passutne Ao 140% Ha
21.06, cnep KoeTo edoekTa oTcnabesa Ao
116.2% 3a kpaihHata nNpPOAYKTUBHOCT.
CpaBHsaBalikn guHamukata Ha fMcTHaTta
Maca ce OTyMTa no-cnabo HamasieHue
npu BapuaHTMTe C TOpeHe. 3ana3BaHeTo
Ha noBeYye CBEXM JfUcTa npeogosnssa
HeraTuBHUS edhekT Ha BOAEH gechmymT.

2511 kg at the beginning of August, and
the final productivity measured on 20.10.
is 3677 kg — exceeds insignificantly the
result from the middle of the vegetation.
The analysis of the foliar mass dynamics
shows drastic decrease from 2648 kg to
797 kg for 07.09. That is the basic reason
for the decrease of roots growth. The
manuring with organic fertilizer
insufficiently increases the growth of roots
to 110% towards the control for the last
date of measurement. The mineral
fertilization affects mostly the growth in
the initial phases of development to 140%
on 21.06, then the effect weakens to
116.2% for the final productivity.
Comparing the leaf mass dynamics it is
registered a less decrease for the
fertilized variants. The retention of more
fresh leaves overcomes the water
deficiency negative effect.

Ta6bnvua 2. JuMHamMuka Ha HapacTBaHe Ha KopeHonjoguTe W nuctata npu
canaTHO LBek/10 PagocT B 3aBMCUMOCT OT OpPraHMyHO Y MUHEpasIHO TopeHe 3a 5

[aTn Ha npubupaHe, 2017 .

Table 2. Dynamics of roots and leaves growth of table beet Radost depending on
organic and mineral fertilization with 5 dates of harvesting, 2017

MpoayktuBHOCT, kg/da Ha: Productivity kg/da of:
Jati Ha KoHTpona OpraHnyHo TopeHe MwHepasiHO TopeHe
Control Organic fertilization Mineral fertilization
npnéupaHe
Date of OTH. % KbM OTH.% KbM OTH. % KbM
. nbpBa gata KOHTpona KOHTpOa
harvesting kg/da Relgtivep"% to kg/da Relati\ﬂe % to kg/da Rel. Ig/o to
the first date control control
KopeHonnogu / Roots
21.06 1697 100.0 1780 104.9 2380 140.2
17.07 2356 138.8 2404 102.0 2856 121.2
7.008 3046 179.5 3094 101.6 3332 109.4
7.09 2511 147.9 2879 114.7 3142 125.1
20.10 3677 216.7 4046 110.0 4272 116.2
Nncta / Leaves
21.06 2648 100.0 2785 105.2 3332 125.8
17.07 1737 66.6 1785 102.8 1928 110.9
7.008 785 29.7 956 121.8 1085 125.5
7.09 797 30.1 904 113.4. 952 119.4
20.10 863 32.6 875 101.4 981 113.7
GD 1% 358 kg/da-14.5%
P % 2.75

MponetHnsa ce3oH Ha 2018 r. 3anou-
Ba C EKCTPEMHO 3acyliaBaHe, KOeTo
posefile Ao 3abaBsHe Ha NOHWKBAHETO C
noseye o1 Mecel,. VI3BbplleHNn ca Tpu

The spring of 2018 starts with
extreme drought, which brought to
slowing down the germination with more
than a month. Three measurements were
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JaTy Ha oTyuTaHe, CbBMNajallm no speme
C nocnegHvTe Tpy OT npegxogHara roam-
Ha. Jlonb/IHATENIHO Ca BK/IIOYEHWN BapuaH-
TV C [ABOWHO Mo-rbCT noceB. CkbceHarta
Beretauusa n 3acyllaBaHeTo B HA4as10To U
cnep cpefjata Ha aBrycT ce OTpassiBa
CUMHO Ha nosydeHUTe pesyntatm 3a
npoayktnsHocta (Taénumua 3).

made on dates matching the time of the
last three measurements in the previous
year. Additionally variants with twice
thicker sowing are included. The shorten-
ed vegetation and the drought at the
beginning and after the middle of August
affect strongly the obtained productivity
results (Table 3).

Ta6r||/|u,a 3. BnnaHune Ha TOPEHETO " I'CTOTaTa Ha noceBa BbPXYy HapaCTBaHETO

Ha CaJ/1aTHO LU BEK/10 Npwn Tpn OaTtun Ha np

néupaHe, 2018 r.

Table 3. Influence of mineralization and sowing rate on the growth of table beet

on three dates of harvesting, 2018

Jo6vB kopeHonnoau / Root yield | [o6us nucTta / Leaves yield
. Kg/da OTH % KbM KOHTpOna Kg/da | OTH %KbM KOHTpOa
Bapuaivariant Rel % to control Rel. % to control
15.08.2018
KoHTpona / control 1524 100.0 1170 100.0
MbeT noces / thick sowing 1676 109.9 1440 123.1
+NPK, 2366 155.2 1306 111.5
bt noces/ thick sowing +NPK, 2515 165.0 1606 137.3
+ opr. Top / + organic fertilizer 1952 128.1 1357 115.9
MbcT noces + opr. Top / Thick sowing + 2223 145.9 1642 140.2
organic fertilizer
13.09.2018
KoHTpona / control 1854 100.0 709 100.0
MbcT noces / Thick sowing 2015 108.7 809 114.2
+NPK, 2670 144.0 976 137.7
et noceB +NPK, Thick sowing + NPK 2753 148.5 833 1175
+ opr. Top / + organic fertilizer 2222 119.8 928 130.9
MbcT noces + opr. Top / thick sowing + 2324 125.4 999 140.9
organic fertilizer
20.10.2018
KoHTpona / control 1729 100.0 881 100.0
MbeT noceB / Thick sowing 2164 125.2 933 105.9
+NPK, 2515 145.5 997 113.1
bet noceB +NPK,/ Thick sowing + NPK 2952 170.7 910 103.3
+ opraHuyHa Top/ + organic fertilizer 2182 123.4 850 96.5
MbcT noces + opr. Top / Thick sowing + 2342 135.5 887 100.6
organic fertilizer
GD 1% 206 kg/da, 11.5%
P % 2.86

HapacTtBaHeTo Ha KopeHonsioauTe
3a KOHTPO/IHUA BapuaHT e cfiabo ot 1524
kg 3a 15.08 npes3 1854 kg 3a 13.09 pgo
HamasieHne oT 1729 kg 3a kpaliHaTa npo-
AykTuBHOCT Ha 20.10. ToBa ce cBbp3Ba 1
C HaMa/leHWeTOo Ha fncTHaTa maca npes
nocnegHute gsa Meceua. OpraHM4HOTO
TOpPeHe yBesiMyaBa WHTEH3MBHOCTTA Ha
HapacTBaHe ¢ 123% 3a nocnegHata gata
B CpaBHEHWEe C KOHTPOJIHUSA BapuaHT. Mpu
npuiaraHe Ha MUHepasIHO TOPeHe yBesiun-

The growth of roots for the control variant
is insufficient — from 1524 kg on 15.08,
1854 kg on 13.09. to decrease of 1729 kg
for the final productivity on 20.10. This is
connected also with the decrease of the
foliar mass during the last two months.
The organic fertilization increases the
intensity of growth on the last date with
123% compared to the control variant. By
mineral fertilization the increase is
increasing to 145.5%. The increase of the
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YeHVeTo HapacTtBa Ao 145.5%. Ysenuya-
BAHETO Ha rocrorara Ha nocesa oT 10000
Ha 20000 pacteHusa Ha fgekap ce oTpa-
39Ba 3HAUMTESIHO Ha MNPOAYKTUBHOCTTA.
Ternoto Ha KopeHoniogute oT 109.9% 3a
nbpBara pgara HapactBa fo 125% 3a
KpaiiHaTa MpoAyKTUBHOCT B CpPaBHEHUE C
KOHTpOsIHMA BapuaHT. Oule no-BUCOK e
epekta OT CbYETaHUEeTO Ha Mno-rbCTUA
noces c TopeHeTo. KpaiiHua edekT 3a
rbCTUA Noces Npu npubupaHe Ha 20.10 ot
opraHuyHoTo TopeHe e 135.5%, a oT Mu-
HepasiHOTO TopeHe e 170.7% B cpaBHe-
HMe C KOHTposiaTa Ha pefoBeH noces 6e3
TopeHe. lo-ronamaTta NPOAYKTUBHOCT Ha
KOopeHonioamTe nNpu TOpeHe kopenuvpa C
no-6aBHOTO U3CbXBaHe Ha JMCTHaTa
Maca B YC/10BMATA Ha 3acyluaBaHe.

N3BOAN

He6naronpusatHute 3a pasBUTUETO
Ha LIBEK/IOTO YCMOBUSA Ha HepaBHOMEPHO
pefyBaHe Ha WHTEH3VBHW KPaTKOTpanHu
Ba/IeXN C MNPOAB/IKUTENIHW MEepuoau Ha
3acyllaBaHe ce oTpassiBaT B 3HAYMTENHO
HamasieHue Ha HapacTBaHeTO Ha KOpeHo-
nnogute n nucTara.

Pesyntatute oT M3NMTBAHETO MO-
KasBaT WMHTEH3MBHOTO pa3BuTME [0 Mbp-
BaTta fara Ha npubupaHe, cnep Koeto
HaCcTbMBa Hama/leHWe Ha AuMHamuKara Ha
HaTpynBaHe Ha buomacara.

Mpu ycnosua Ha 3acywaBaHe Mo
BpeMe Ha WHTEH3MBHOTO HaTtpyrneaHe Ha
6uomaca, TOPEHETO C OpraHNyYeH U MuUHe-
paneH TOop € C TronAsaM MNONOXUTeNeH
epeKkT BbPXY MPOAYKTUBHOCTTA. MuHe-
panHOTO MU OpPraHU4YHOTO TOpPEeHe npeono-
nsBa B ronsiMa cteneH edekra oT BOAeH
Aevumt B pesyntat Ha 3anasBaHeTo OT
U3CbxBaHe 3a MO-NPOAb/MKUTENEH Mepuos
Ha nncTHara maca.

YBennueHneTo Ha rbCcTOTaTa Ha
nocesa o1 10 000 Ha 20 000 pacTteHue Ha
Jekap [oKasaHO yBenuyaBa NPOAYKTUB-
HoOCTTa.

sowing rate from 10000 to 20000 plants
per da affects significantly the
productivity. The root weight increases
from 109.9% on the first date to 125% for
the final productivity compared with the
control variant. Even higher is the effect of
the combination of the thicker sowing with
the fertilization. The final effect for the
thicker sowing in case of harvesting on
20.10 from the variants with organic
fertilization is 135.5%, and from the
mineral fertilization variant is 170.7% in
comparison with the control of regular
sowing with no fertilization. The higher
productivity of roots after fertilization co-
relates with the slower drying of leaves
mass in drought conditions.

CONCLUSIONS

The unfavorable for beet
development conditions of irregular
altering of intensive short rainfalls with
continuous periods of drought reflect in
significant decrease of the roots and
leaves growth.

The test results show intensive
growth till the first date of harvest,
followed by decrease of the biomass
accumulation’ dynamics.

In conditions of drought during the
intensive accumulation of biomass the
fertilization with organic and mineral
fertilizer is with great positive effect on the
productivity. The mineral and organic
fertilization overcomes to a great extent
the water deficiency effect by the
preservation from drying of the foliar mass
for a more continuous period.

The increase of the sowing rate
from 10000 to 20000 plants per da brings
to proven increase of the productivity.
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