MprasoBCbKUM €KOHOMIYHMIM BICHUK

21

CEKLIS 4
EKOHOMIKA TA YTPABJTIHHA TIIATNTPUEMCTBAMM

UDC 338.31:631.816.12:633.16
DOI: https://doi.org/10.32840/2522-4263/2020-4-4

Gyrka Anatoliy
Doctor of Agricultural Sciences, Professor,
Deputy Director for Research

SE The Institute of Grain Crops of National Academy of

Agrarian Sciences of Ukraine

Kompaniets Viktoriya

Candidate of Economic Sciences, Senior Research Fellow,

Head of the Laboratory of Economics

SE The Institute of Grain Crops of National Academy of

Agrarian Sciences of Ukraine

Kulik Alla
Chief Specialist of the Laboratory of Economics

SE The Institute of Grain Crops of National Academy of

Agrarian Sciences of Ukraine

I'upra A.[.
doxmop ciavcbkozocnodapcvKux HAYK, npogecop,
3acmynnuk dupekmopa 3 HayKosoi pobomu

Hepacasnoi ycmanosu «Inemumym 3epHOSUX KYJLbmyp

HauyionanvHoi akademii azpaprux HAYyK YKpainu»

Kommanieus B.O.

KaHoudam eKOHOMIYHUX HAYK, Capwiuil HayKo8uil cnigpobimHuK,

3aeidysayu nabopamopii eKOHOMIKU

Hepaicasnoi ycmarnosu «Inemumym 3epHOSUX KYLbMYyp

HauyionanvHoi akademii azpaprux HAYK YKpainu»

Kymur A.O.
202106HULL paxieeyb nabopamopii eKOHOMIKU

Hepicasnol ycmanosu «Incmumym 3epHOBUX KYJLbmyp

HauionaavHoi akademii azpaprux Hayk YKpainu»

ECONOMIC EFFICIENCY OF APPLICATION
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IIO3BAKOPEHEBHUX IIIJKUBJEHD B TEXHOJIOI'TI BUPOIIIYBAHHSA
APOI'O AYMEHIO B YMOBAX IIIBHIYHOI'O CTEIIY YKPAIHU

ANNOTATION

The results of economic evaluation of the effectiveness of foli-
ar fertilizations of plants in the technology of growing spring barley
in the Northern Steppe of Ukraine are presented in the article. The
experimental part of agrotechnological researches has been car-
ried out on the basis of the Erastivka Experimental Station of SE
The Institute of Grain Crops of National Academy of Agrarian Scien-
ces of Ukraine. The variants for foliar fertilizations of spring barley
with nitrogen fertilizers (ammonium nitrate) and humic preparation
Humisol Plus, depending on the background of nutrition, periods
of crop processing in different phases of plants development and
dosage of fertilization have been studied. According to the results
of the economic assessment, the most effective variants of foliar
fertilizations in terms of yield, production cost of grain, the amount
of net income per 1 hectare and the level of profitability, which can
be recommended for implementation into production, are revealed.

Keywords: spring barley, technology, fertilizers, foliar ferti-
lizations of plants, yield, cost, profitability.

AHOTALIA

B cyyacHux ymoBax 3epHoBe BUMPOOHULTBO HE BTpavae CBO-
ro CTpaTeriyHoro 3Ha4YeHHst Ansi eKOHOMikM KpaiHn. EdekTmBHe
oro pyHKLIOHYBaHHS CTBOPIOE MILHWUA pyHOAMEHT ans 3abes-
neyYeHHs NPOJOBOMbLYNX NOTPED HaceneHHsl, po3BUTKY KOPMOBOI
6a3n TBapuHHMLTBa Ta 3abe3nevyeHHs CMPOBUHOLD NepepobHOT
npomucnosocTi. OgHielo 3 NPOBIHNX 3ePHOGYPAXKHUX KYNBTYP B
YkpaiHi € apuii suMiHb.  AHani3 QuHamikn NMoKasHWKIB MOro BpO-
XaNHOCTI CBIQYMTb, L0 B NoCyLWnunBMx ymoBax Cteny YkpaiHu, sika
€ 30HOI PU3MKOBaHOro 3eMnepobcTBa, rEHETUYHUIA NoTeHuian
COpTIB iPOro SYMEHI0 peanisyeTbCs HefoCTaTHbO, WO Nepeayciv
NOB’I3aHO 3 NMOPYLUEHHSIMW TEXHOSMOMYHOIO pernameHTy BUPOLLY-
BaHHS [aHOi KyMbTypu Ta HU3bKMM PiBHEM BMKOPUCTAHHSA TEXHO-
NOriYHMX 3axopAiB NiABULLEHHS adanTyBHOI CNPOMOXHOCTI POCIVH
[0 HecnpuATAMBUX NPUPOAHUX hakTopiB. OfHUM 3 BU3HaYaNbHWUX
hakTopiB (hopMyBaHHSA 3epPHOBOI NPOAYKTUBHOCTI Ta BUCOKMX EKO-
HOMIYHMX MOKa3HWKIB Y BMPOLLYBaHHI APOro siumeHto € 3abesne-
YeHHS ONTUMArbHOTO PEXMUMY XMBIIEHHS. B yMoBax 3MiH KniMary,
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BMPOBAKEHHSI NPOrPECUBHUX CENEKLINHUX OOCSATHEeHb Ta iHLKMX
eneMeHTiB aJanTUBHUX TEXHONOTIN, 30KpemMa, MeTOoAIB opraHiyHo-
ro 3emnepobcTBa, BaXNMBUM NUTaHHAM € po3pobka pauioHanb-
HWX cUCTeM yaobpeHHs, ki nepeadayaloTb NOEAHAHHS OCHOBHOIO
(DOHY KMBMEHHSA 3 MO3aKOPEHEBUMM NIAXMBIEHHSAMU POCIUH SIK
TBEPAMMU MiHEpanbHUMK fo06prBaMKM (amia’yHo CeniTpoto), Tak i
pigkummn rymiHoBumu npenapatamu (lf'ymicon Mntoc). B cratTi Ha-
BefleHi pe3ynbTaT¥i eKOHOMIYHOI OLIHKM eKcrnepuMeHTanbHux Jo-
cnifxeHb 3 BYBYEHHS ePeKTUBHOCTI 3aCTOCYBaHHS Mo3aKopeHe-
BUX MiIPKMBNEHb B TEXHOMONT SPOro s4MeHto, NpoeeAeHnx Ha basi
EpacTiBcbkoi gocnigHoi ctaHuii Y [HCTUTYTy 3epHOBUX KynbTyp
HAAH Ykpainu. lNpoaHani3oBaHi OTprMaHi MOKa3HWUKN BPOXXanHOC-
Ti APOro A4YMEHI0, BUPOBHUYMX BUTPAT B po3paxyHKy Ha 1 ra nocisy
i Ha 1 T NpoayKLii, YACTOro Aoxoay B po3paxyHKy Ha 1 ra Ta piBHS
peHTabenbHOCTI ANsi Pi3HWX BapiaHTIB MO3aKOPEHEBUX MimKMB-
neHb, AndepeHLinoBaHNX 3a HOPMaMK | CTPOKaMK 3aCTOCYBaHHS
(3anexHo Big hasn po3BUTKY POCNMH) Ans yaobpeHoro Ta He-
yno6peHoro hoHIB XUBMNEHHS. BuaHayeHi Hanbinbw eekTuBHI 3
TOYKM 30PYy BPOXAWHOCTI Ta EKOHOMIYHOI e(heKTUBHOCTI BapiaHTu
3aCTOCYBaHHS NO3aKOPEHEBUX NiAXXKUBMNEHb POCANH SPOTO SYMEHHO
amiayHoto ceniTpoto i npenapartom [ymicon lMntoc, ski MoXyTb OyTH
pEeKOMEH0BaHI AN BIPOBaKEHHS Y BUPOOGHULTBO.

KntouoBi cnoBa: suMiHb ApuiA, TexHonoris, Jobpuea, nosa-
KOPEHEBI MiMKMBIIEHHA POCIUH, YPOXaMHICTb, cobiBapTiCTb, peH-
TabenbHiCTb.

AHHOTALUA

B cTaTbe npeactaBneHbl pesynbraTbl 3KOHOMUYECKOW OLLEHKM
3(PPEeKTUBHOCTU NPUMEHEHUSI BHEKOPHEBbIX MOAKOPMOK PacTEeHUI
B TEXHOMOMMY BbIpaLLMBAHWSA SPOBOTO SSYMEHS B YCIIOBUSIX CEBEp-
How CTenu YkpauHbl. QKCNepuMeHTanbHas YacTb arpoTeXHOMNOru-
Yeckux nccnefoBaHuii npoBoamnack Ha 6ase SpacToBCKOM OMbIT-
HOM cTaHumu Y MHCTUTyTa 3epHOBbIX KynbTyp HaumoHanbHowm
akageMun arpapHblX Hayk YKpauHbl. Bbinn n3yveHbl BapuaHTbl
NPOBEAEHNST BHEKOPHEBBIX MOAKOPMOK SPOBOMO SYMEHSI a30THbI-
MW yaoOpeHusaMU (aMMUa4HON CEenUTPOIA) N TYMMHOBBLIM Npena-
patom 'ymucon lNnioc B 3aBUCUMOCTY OT POHA MUTaHUS, CPOKOB
06paboTkn NoceBoB B pa3Hble hasbl PAa3BUTUS PACTEHUI U HOPM
BHeceHusi ynobpeHuin. Mo pesynbsrataM 3KOHOMWUYECKON OLIEHKM
BbISIBNEHbI Hanbonee aPMEKTUBHLIE C TOYKU 3PEHUS YPOXKANHO-
CTMW, NPOW3BOACTBEHHOW ce6EeCTOMMOCTM 3epHa, CYMMbl YACTOrO
poxofa ¢ 1 rektapa M ypoBHSI peHTabenbHOCTY BapuaHTbl BHe-
KOPHEBbIX NOAKOPMOK, KOTOPbIe MOryT ObITb PEKOMEHAOBAHb! ANs
BHeApeHWst B NPOU3BOACTBO.

KntoueBble cnoBa: spoBOii IUMEHb, TEXHOMOTUS, YyA0OpeHus,
BHEKOPHEBbLIE MOAKOPMKU PaCTEHWN, ypoXanHOoCTb, cebectom-
MOCTb, peHTaberIbHOCTb.

Problem statement. The study of the state of
development of the grain sector has shown that the
gross harvest of grain crops in both Ukraine and
the very Steppe zone is formed by growing three
main crops such as winter wheat, spring barley
and maize, among which the priority importance
belongs to wheat. Until 2010, the second place
in terms of sizes of production constantly
belonged to spring barley, and only starting from
2011-2012 orientation to market demand has
caused a reduction in its sowings in favour of a
sharp expansion of maize acreage. For the period
2011-2019 the harvested areas of spring barley
in the Steppe zone of Ukraine decreased from
1.7 million hectares in 2.35 times and over the
past three years they have stabilized at the level
of 0.7-0.9 million hectares. The analysis of the
dynamics of spring barley productivity indicates
that its yield potential is not sufficiently realized
in the conditions of the Steppe zone of Ukraine,
which is characterized by a large number of

limiting natural and climatic factors. Thus,
during 2001-2019, the minimum yield of this
crop was 0.89 t/ha in 2007, and the maximum
productivity was 2.72 t/ha in 2008. Fluctuations
in the productivity of spring barley are on the
one hand the consequences of adverse weather
and climate conditions and on the other hand the
results of violations of technological regulation
for its cultivation.

In technology of growing spring barley, an
important place belongs to ensuring optimal plant
nutrition. In the conditions of climate change and
the introduction of adaptive farming systems, the
optimization of dosage and methods for applying
mineral fertilizers, as well as the use of alternative
preparations of organic origin in order to increase
productivity of spring barley and improve quality
of grain, becomes an urgent issue.

Analysis of recent research and publications.
Scientific and methodological issues of grain
production efficiency, problems of theory
and practice of intensification of the sector
are embodied in the works of A. Babych-
Poberezhna, O. Bodnar, V. Boiko, P. Haidutskyi,
0. Zakharchuk, L. Kurilo, A. Lysetskyi, M. Lo-
bas, Z. Nikolaieva, P. Sabluk, V. Saiko, V. Sytnik,
0. Shpychak and others. A significant contribution
to the study of effectiveness of scientifically
based technologies and progressive agrotechnical
measures for growing spring barley in the
Steppe zone of Ukraine has been made by such
researchers as O. Bochevar [1; 2], O. Gaidenko
[3; 4], O. Dudka [5], O. Ilienko [1; 2], V. Ishchenko
[3; 4], V. Kamins’ka [5], G. Kozelets [3; 4],
E. Lebid, F. Liorinets, A. Musatov, B. Mushik [5],
I. Pabat, Yu. Sydorenko [1; 2], A. Cherenkov,
M. Shevchenko, etc.

In the context of climate changes, improving
the quality of varietal resources of spring barley
and requirement to develop alternative adaptive
technologies for its cultivation, including the use
of organic farming methods, there is a need for
further research on the rational use of fertilizers
for foliar fertilization of plants with mineral
fertilizers (ammonium nitrate) and liquid humic
preparations in order to increase the efficiency
of production of spring barley grain in arid
conditions of the Steppe zone of Ukraine.

Formulation of purposes of the article. The
purpose of this article is to ground the directions
for increasing efficiency of spring barley grain
production based on optimizing the dosage and
terms of foliar fertilization of plants.

Statement of the main research material. The
economic assessment of effectiveness of foliar
fertilizations in technology of growing spring
barley has been based on the use of experimental
data obtained from the researches which have
been conducted during 2017-2019 on the basis
of the Erastivka Experimental Station of SE The
Institute of Grain Crops of NAAS of Ukraine,
which geographically belongs to the zone of
the Northern Steppe of Ukraine. The field
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experiment was placed in a six-field crop rotation
after winter wheat with the use of traditional
tillage technology. In the experiments, the
Stalker variety, which is zoned for the Steppe
zone, has been sown. According to the scheme
of the experiment, the fertilization of the crop
with ammonium nitrate, as well as spraying of
plants with humic preparation Humisol Plus was
provided. Grounding norms of expenses for the
production of barley grain has been carried out
on the basis of composed technological maps of
cultivation, prices for material and technical
resources and spring barley grain, which
were the actual in the second quarter of 2020.
Calculations have been performed for the natural
climate conditions of the Northern Steppe zone
of Ukraine with the use of existing methodical
recommendations [6—8].

The data of Table 1 indicate that the use of
nitrogen fertilizing in doses and terms, which
have been provided by the scheme of experiment,
has led to an increase in the productivity of

spring barley and rising the profitableness of its
cultivation on the both studied backgrounds.

It should be noted that the cultivation of
spring barley without the wuse of fertilizers
(Tables 1-2) allows only to balance on the verge of
break-even with the profitability level of 2.7 %,
and in another experiment with the Humisol Plus
fertilizer it even allows to get losses (-0.3 %).
If additional expenses related to the sale of grain,
which may reach 5-10 % of the production cost
of product, are incurred, the amount of losses
may increase to 317-614 UAH per hectare.

Comparison of control variants of the both
experiments has revealed the effectiveness of the
basal fertilization at a dose of N, P, K., which
provided an increase in the yield of barley by
86.7-87.2 %, areduction in the cost of production
by 23.4-23.7 % and an increase in the level of
profitability from -0.3-2.7 % to 30.1-34.7 %
(Tables 1-2). In general, it can be argued that in
the both experiments, applying Nitroammophoska
at a dose of N, P, K, for preseeding cultivation

307 30
Table 1
Economic efficiency of foliar fertilization of plants with ammonium nitrate
in the technology of growing spring barley
Yield, Prt(;g::c Cost . Net Level
Variants of experiment tons expenses, of 1 ton mcome of profit-
per 1 ha UAH of grain, from ability, %
per 1 ha UAH 1 ha, UAH ’
Without background fertilizing
Control variant
(without fertilization) 1.41 6195 4394 170 2.7
Fertilization in the shoot phase:
N.. 1.67 6731 4031 807 12.0
N., 1.85 7161 3871 1190 16.6
N,. 2.06 7618 3698 1681 22.1
Fertilization in the tillering phase:
N,. 1.65 6713 4068 735 11.0
| N, 1.83 7142 3903 1118 15.7
N,. 2.01 7572 3767 1502 19.8
Fertilization in the phase of forming stem:
N,. 1.57 6638 4228 449 6.8
N., 1.75 7067 4039 832 11.8
N,. 1.95 7516 3854 1287 17.1
N‘%ﬂP‘{ﬂK‘%
?V‘V’ﬁfgflt"ggiﬁfzaﬁon) 2.64 8849 3352 3068 34.7
Fertilization in the shoot phase:
N, 3.02 9497 3145 4135 43.5
N., 3.13 9861 3151 4267 43.3
N,. 3.40 10375 3051 4973 47.9
Fertilization in the tillering phase:
N, 3.00 9479 3160 4063 42.9
N., 3.09 9824 3179 4124 42.0
N,. 3.38 10356 3064 4901 47.3
Fertilization in the phase of forming stem:
N, 2.84 9329 3285 3490 37.4
N., 3.03 9768 3224 3909 40.0
N,. 3.26 10244 3142 4471 43.6
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Table 2

Economic efficiency of foliar fertilization of plants with the Humisol Plus preparation
in the technology of growing spring barley

Yield, Production Cost Net income Level
Variants of experiment tons ex%il%es, gff glr;(i): irgl; of.profit-
per 1 ha per 1 ha, UAH ’ U AH ability, %
Without background fertilizing
Comirl Yarant s om
Fertilization in the shoot phase:
0.5 1/ha 1.56 6422 4117 620 9.6
1.0 1/ha 1.76 6677 3793 1268 19.0
1.5 1/ha 1.76 6744 3832 1201 17.8
Fertilization in the tillering phase:
0.5 I/ha 1.56 6422 4117 620 9.6
1.0 1/ha 1.66 6583 3966 910 13.8
1.5 1/ha 1.75 6735 3848 1165 17.3
Fertilization in the phase of forming stem:
0.5 1/ha 1.45 6320 4358 226 3.6
1.0 1/ha 1.65 6574 3984 874 13.3
1.5 1/ha 1.63 6623 4063 735 11.1
N‘?ﬂP‘iﬂR‘?ﬂ
?v‘;ﬁfg&t"fa;?ﬁfzaﬁon) 2.52 8743 3469 2632 30.1
Fertilization in the shoot phase:
0.5 1/ha 2.59 8920 3444 2771 31.1
1.0 1/ha 2.65 9044 3413 2918 32.3
1.5 1/ha 2.70 9158 3392 3030 33.1
Fertilization in the tillering phase:
0.5 1/ha 2.52 8855 3514 2521 28.5
1.0 1/ha 2.67 9062 3394 2990 33.0
1.5 1/ha 2.68 9139 3410 2958 32.4
Fertilization in the phase of forming stem:
0.5 1/ha 2.52 8855 3514 2521 28.5
1.0 1/ha 2.60 8997 3460 2739 30.4
1.5 1/ha 2.62 9083 3467 2744 30.2

has been effective and compensated by the
value of growth of the yield of spring barley,
regardless of the types, doses and terms of foliar
fertilization.

The study of the differentiation of
nitrogen fertilizations by the terms of their
application (Table 1) has showed that the
highest efficiency on both studied backgrounds
of nutrition has been provided by carrying
out of foliar fertili-zations in the shoot
phase, where in comparison with the control
variant, the yield increases of 0.26-0.65 t/ha
(or 18.4-46.1 %) have been obtained against a
background without application of fertilizers
and 0.38-0.76 t/ha (or 14.4-28.9 %) when there
have been applied N, P, K. . When fertilizing
has been carried out in the shoot phase, the level
of profitability was 12.0-22.1 % for variants on
an unfertilized background and 43.5-47.9 % on
a fertilized one.

Applying the fertilization with ammonium
nitratein the tillering phase has been provided sma-

ller increases in yield and ensured the formation
of a level of profitability of 11.0-19.8 % against
an unfertilized background and 42.9-47.3 %
when applying N, P, K., . The lowest efficiency
indicators have been formed in the variants where
the foliar fertilization was carried out in the
phase of forming stem.

According to the research results, the best
indicators of productivity and paying on expenses
have been formed in the variants where the
fertilization has been carried out at the highest
dose (N,,).

According to the indicators of spring barley
productivity, income per hectare of sowing and
profitability, the recommended variants may
be those where the foliar fertilization with
ammonium nitrate at a dose of N, was carried
out in the shoot phase and in the tillering phase.
Against the background without fertilizers, this
measure has provided an increase in productivity
to 2.06 and 2.01 t/ha (by 46.1 and 42.6 %), a
reduction in the cost of production of 1 ton of grain
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by 15.8 and 14.3 %, and obtaining an additional
1511 and 1332 UAH/ha of net income at the level
of profitability of 22.1 and 19.8 %, respectively.
On a fertilized background (N, R, K, ) the foliar
fertilization at a dose of 45 kg of nitrogen in
the shoot phase and in the tillering phase has
provided a lower growth rate of yield compared to
the control variant (by 28.8 and 28.0 %), but for
yields of 3.40 and 3.38 t/ha, the application of
this measure has allowed to obtain, respectively,
4.97 and 4.90 thousand UAH of net income
per hectare and 0.47-0.48 UAH per 1 UAH of
production expenses.

In modern conditions, the importance of
implementing adaptive systems of agriculture and
crop production, as well as organic farming methods
aimed at reducing the chemical load on a hectare of
land in parallel with the use of effective biological
methods to increase soil fertility is increasing.

Gumisol is a unique fertilizer that is produced
from vermicompost, i.e. the product of processing
cattle manure by Eisenia fetida worms. Vermicompost
itself is a valuable organic fertilizer, and preparations
based on it retain all the useful properties of raw
materials. They include humic substances, macro-
and microelements, natural growth stimulants
(phytohormones), amino acids and vitamins, and
agronomically useful microflora [9].

In experimental researches, effectiveness
of the Humisol Plus preparation in foliar
fertilizations of spring barley plants has
been studied. According to research results,
it has been revealed that the best response
to the use of organic fertilizer Humisol Plus
spring barley plants has been in conditions
of their cultivation on a background without
fertilizers. A pronounced positive reaction to
foliar fertilization has been observed even at
the minimum expenditure rates of the Humisol
Plus (0.5 1/ha). Yield increases relative to the
control variant have ranged from 0.10 t/ha
(7.4 %) when spraying crops in the phase
of forming stem with the rate of 0.5 1/ha to
0.41 t/ha (30.4 %) according to the norms of
expenses of the preparation of 1.0 and 1.5 I/ha
when fertilizing barley plants was performed in
the shoot phase. Profitability indicators against
an unfertilized background have been formed at
a low level and ranged from 3.6 to 19.0 %.

Analysis of agrotechnical timing of fertilizing
barley crops has showed a slight advantage of
variants where the works have been carried out
in the shoot phase. Close to them in terms of
efficiency there have been the variants where the
spraying of plants has been carried out in the
tillering phase. The smallest increases in yield,
the lowest indicators of profitableness and cost
payback have been formed when fertilizing crops
has been performed in the phase of forming stem.
This situation is typical for both the unfertilized
background of nutrition and for variants where
Nitroammophoska has been applied at a dose of
N30P30K30'

Against a background without fertilizers, the
recommended variant can be considered, where
spring barley crops has been sprayed with the
organic fertilizer Humisol Plus at the rate of
1.0 1/ha in the shoot phase where additional
1289 UAH/ha of net income were obtained at
the level of profitability of 19.0 % by reducing
the cost of production of 1 ton of grain by
16.3 % and increasing the yield by 30.4 %.
Similar in terms of efficiency, there are also
variants of fertilization of barley crops with
this preparation at the rate of 1.5 I/ha in the
shoot phase as well as 1.5 I/ha in the tillering
phase where 1165-1268 UAH of net income
have been obtained per 1 ha of sowing and
0.17-0.18 UAH per 1 UAH of production
expenses.

According to the research results,
opportunities for increasing the profitableness
and implementing expanded reproduction of
production appear only on a fertilized background
where the level of profitability increases from
3.6-19.0 % to 28.5-33.1 % . However, it should
be noted that the vyield increases from the
use of humic preparation Humisol Plus in a
case of applying fertilizers in absolute and
relative terms were significantly less than on a
background without fertilizers, and ranged from
0 to 0.18 t/ha (or 0-7.1 %). The use of minimum
expenditure rates of the studied preparation has
not provided sufficient productivity increases for
spring barley and in the variants of fertilization
in the tillering and forming stem phases even led
to a loss of net income and a decrease in the level
of profitability from 30.1 to 28.5 % in comparison
with the control variant due to raising the unit
product cost by 1.3 %.

The best variant that can be recommended
for implementation into production is the
spraying of spring barley crops with the Humisol
Plus preparation at the rate of 1.5 1/ha, where
at the cost of 3392 UAH/t, a net income of
3.03 thousand UAH/ha and 0.33 UAH per 1 UAH
of production expenses has been received. Among
the variants that are similar in terms of yield and
efficiency, it can distinguish the variants with
introduction of the Humisol Plus preparation at
the rate of 1.0 1/ha in the shoot phase, as well as
1.0 and 1.5 1/ha in the tillering phase. Here, with
a yield of 2.65-2.68 t/ha, it is possible to get
2.92-2.99 thousand UAH/ha of net income at the
level of profitability of 32.3—-33.0 %.

Conclusions. According to the results of
experimental researches, it is revealed that the
best conditions for realizing the yield potential
of spring barley and achieving a high level of
cost payback are created in terms of providing
a favourable background of nutrition. The main
conclusions and recommendations for production
are the next:

1. Growing spring barley without the use of
fertilizers in the best case allows only balancing
on the verge of break-even with a level of
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profitability of -0.3-2.7 %, which with additional
expenses related to the sale of grain can lead to
losses in the amount of 317-614 UAH/ha.

2. The reaction of spring barley plants to
fertilizing with ammonium nitrate and the
Humisol Plus preparation is the best against
an unfertilized background, but the highest
indicators of productivity and economic efficiency
are formed against the background of applying
N, P, K,, for preseeding cultivation.

When processing crops with nitrogen
fertilizers, the recommended variants may be
where the foliar fertilization with ammonium
nitrate at a dose of N45 has been carried out in
the shoot phase and in the tillering phase. Against
the background without fertilizers, this measure
has been provided an increase in productivity
by 46.1 and 42.6 %, a reduction in the cost
of production of 1 ton of grain by 15.8 and
14.3 %, and an additional 1511 and 1332 UAH/ha
of net income at the level of profitability of
22.1 and 19.8 %, respectively. On a fertilized
background the foliar fertilization at a dose of
45 kg of nitrogen in the shoot phase and in the
tillering phase with a yield of 3.40 and 3.38 t/ha
has allowed to obtain respectively 4.97 and
4.90 thousand UAH of net income per hectare of
sowing at the level of profitability of 47.9 and 47.3 %.

4. The use of the Humisol Plus is promising
from the point of view of reducing chemical
load on a hectare of land in the context of
implementing  adaptive farming  systems,
increasing the yield of spring barley, net income
per a hectare of land and payback of production
expenses. At the same time, the real opportunities
for extended reproduction of production appear
only on a fertilized background, where the level
of profitability increases from 3.6-19.0 % to
28.5-33.1 %.

5. As the best recommended variant it can be
considered the spraying of spring barley crops
with Humisol Plus preparation at the rate of
1.5 1/ha, where with a yield of 2.70 t/ha, a net
income of 3.03 thousand UAH per 1 ha has been
obtained at a level of profitability of 33.1 %.
Among the variants that are similar in terms of
yield and efficiency, it can distinguish variants
with applying the Humisol Plus preparation at
the rate of 1.0 1/ha in the shoot phase, as well as
1.0 and 1.5 1/ha in the tillering phase.

Innovative technical and technological
development of grain production, progressive
achievements in selection and development of new
preparations to increase soil fertility in the system
of organic farming will determine the continuation
of experimental agrotechnological and economic
researches to ground the ways to improve the
efficiency of spring barley grain production.

REFERENCES:
1. Gyrka A.D., Tkalich I.D., Sydorenko Yu.Ya., Bochevar O.V.,,
llienko O.V. (2017) [Comparative productivity of spring and

alternative barleys depending on agricultural measures of
growing]. Zernovi kultury, vol. 1, no. 2, pp. 262-269.

Gyrka A.D., Tkalich I.D., Sydorenko Yu.Ya., Bochevar O.V.,
lienko O.V. (2017) Reaktsiia yaroho yachmeniu na
mulchuvannia, dobryva ta shyrynu mizhriad. [Reaction
of spring barley to muilching, fertilizers and row spacing].
Ahronom, no. 2 (56), pp. 92-96.

Kozelets G.M., Ischenko V.A., Gaidenko O.M. Ekonomichna
otsinka prybutkovosti yachmeniu [Economic assessment of
barley profitability]. Available at: http://agro-business.com.ua/
agro/ahronomiia-sohodni/item/15375-ekonomichna-otsinka-
prybutkovosti-iachmeniu.html (accessed 15 August 2020).
Gaidenko O.M., Ishchenko V.A., Kozelets G.M. Efektyvne
vyroshchuvannia yachmeniu yaroho: naukove doslidzhe-
nnia [Effective cultivation of spring barley: scientific re-
search]. Available at: http://agro-business.com.ua/agro/
ahronomiia-sohodni/item/636-efektyvne-vyroshchuvannia-
iachmeniu-iaroho-naukove-doslidzhennia.html (accessed
15 August 2020).

Kamins’ka V.V., Dudka O.F., Mushik B.V. (2016) Produktyvnist
yachmeniu yaroho za riznykh tekhnolohii vyroshchuvannia
[Productivity of spring barley by various technologies
of cultivation]. Zbirnyk naukovykh prats NNTs «Instytut
zemlerobstva NAAN», vol. 3-4, pp. 114-122.

Sabluk P.T., Mazorenko D.l., Mazniev H.Ye. (2008) Tekhnolohii
vyroshchuvannia zernovykh i tekhnichnykh kultur v .umovakh
Lisostepu Ukrainy [Technologies for growing cereals and
industrial crops in the Forest-Steppe conditions of Ukraine].
Kyiv: NNTs IAE. (in Ukrainian)

Cherenkov, A.V., Ribka, V.S., Kompaniets V.O., et al. (2017)
Normatyvno-metodychnyi  dovidnyk po  obgruntuvanniu
vyrobnychykh zatrat v zernovomu hospodarstvi Stepu Ukrainy
[Normative-methodical reference book on substantiation
of production costs in the grain economy of the Steppe of
Ukraine]. Dnipro: DU Instytut zernovykh kultur NAAN Ukrainy.
(in Ukrainian)

Sabluk, P.T., Mel'nyk, Yu.F., Zubets’, M.V, Mesel-Vese-
liak, V.Ya. et al. (2008) Normatyvna sobivartist' ta tsiny na
sil's'kohospodars'ku produktsiiu [Normative cost and prices for
agricultural products]. Tsinoutvorennia ta normatyvni vytraty
v sil's’komu hospodarstvi (teoriia, metodolohiia, praktyka)
[Pricing and normative expenses in agriculture (theory,
methodology, practice)], vol. 2. Kyiv: NNTs IAE, pp. 8-38.
Piat’" prychyn kupyty dobryva humisol prosto zaraz [Five
reasons to buy Humisol fertilizers right now]. Available at:
https://propozitsiya.com/ua/pyat-prychyn-kupyty-dobryva-
gumisol-prosto-zaraz (accessed 15 August 2020).

BIBNIOrPA®IYHUN CMIUCOK:

mpka A.L., Tkaniy 1.0., CugopeHko HO.A., BoueBap O.B.,
Inberko O.B. MNopiBHANbHA NPOAYKTUBHICTb SUMEHIO APOro Ta
03MMOTO [BOPYYKM 3anexHO Bif arpoTEXHIYHUX 3axodiB BUPO-
wyBaHHSA. 3epHosi Kynbmypu. 2017. T. 1, Ne 2. C. 262-269.
mpka A.L., Tkaniy 1.0., CugopeHko K0.A., BoueBap O.B.,
InbeHko O.B. Peakuisi Aporo suMeHo Ha MynbyyBaHHS, 000-
pu1Ba Ta WMPUHY Mixpsaab. ArpoHom. 2017. Ne 2 (56). C. 92-96.
Koseneub M., IwieHko B.A., MangeHko O.M. EkoHoMiYHa OLjiH-
ka npubyTtkoBocTi aumeHto. URL: http://agro-business.com.ua/
agro/ahronomiia-sohodni/item/15375-ekonomichna-otsinka
prybutkovosti-iachmeniu.html (nata 3sepHeHHs: 15.08.2020).
lanpeHko O.M., lwenko B.A., Koseneup M. EdektusHe
BMPOLLYBaHHA  SYMEHIO  SpOro:  HayKoBe  [OCHIMKEHHS.

Bunyck 4(21) 2020



MprasoBCbKUM €KOHOMIYHMIM BICHUK

27

URL: http://agro-business.com.ua/agro/ ahronomiia-sohodni/
item/636-efektyvne-vyroshchuvannia-iachmeniu-iaroho-nauk-
ove-doslidzhennia.html (gata 3BepHeHHs: 15.08.2020).
KamiHcbka B.B., Oyoka O.®., Mywwuk B.B. MpogyKTVBHICTb
AUMEHIO SPOro 3a Pi3HWUX TEXHOMOTiA BUPOLLYBaHHA. 36ipHUK
Haykosux npaub HHL «lHcmumym 3emnepobecmea HAAH».
2016. Bun. 3-4. C. 114-122.

TexHonorii BUPOLLYBaHHS 3€PHOBUX i TEXHIYHWX KyneTyp B
ymoBax Jlicocteny Ykpainu / 3a peq. MN.T. Cabnyka, [.I. Ma-
3opeHka, €. MasHesa. Knis : HHL IAE, 2008. 720 c.
HopmaTvBHO-MeTOAMYHMI  OOBIAHWMK MO OBI'pyHTYBaHHIO
BUpPOOHMUMX 3aTpaT B 3epHOBOMY rocriogapctsi Creny

Ykpainu / A.B. YepeHkoB Ta iH. ; 3a pea. A.B. YepeHkosa,
B.C. Pubku. Oxinpo : Y IHcTUTYT 3epHoBux KynbTyp HAAH,
2017. 244 c.

HopmaTtBHa coGiBapTicTb Ta LiHM Ha  CinbCbKOrocno-
[apcbKy npoaykuito. LliHOYyTBOpeHHs Ta HOpMaTuBHI BUT-
patu B CinbCbKOMY rOCMOAAPCTBI (Teopis, MeTodonoris,
npaktmka) / 3a pea. T.T. Cabnyka, [0.®. MenbHuka,
M.B. 3ybus, B.A. Mecenb-Becensika. Kuis : HHL| IAE, 2008.
T.2.C. 8-38.

Mate npuvunH KynuTu pobpuBa rymicon npocTo 3apas.
URL: https://propozitsiya.com/ua/pyat-prychyn-kupyty-dobryva-
gumisol-prosto-zaraz (garta 3sepHeHHs: 15.08.2020).



