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graphical display of findings. An increase in fertiliser rates from N, P, K, ‘to N, P, K
provided an increase in all indicators of the buckwheat crop structure. Without foliar
dressing, they reached the following values: the number of first-order branches —
1.56 pcs./plant, the number of inflorescences and flowers — 10.68 and 1,011 pcs,
respectively, the number of full-size and undeveloped grains (pcs./plant) — 41.23 and
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The introduction of nitrogen fertilisers in foliar dressing (at the beginning of flowering)
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trend is typical for all experiment designs. A positive effect of foliar dressing with
microfertilisers on the elements of the crop structure was observed. The use of Vuksal
Boron 2 I/ha was more effective. The maximum weight of full-size grains was in the
variant P, K, +N,, (foliar dressing) + Vuksal Boron 2 |/ha — 1.21 g, while the use of
Intermag Legumes 2 |/ha on a similar background of mineral fertilisers provided this
indicator at the level of 1.17 g. Studies have established the positive effect of nitrogen
application by foliar dressing during the beginning of flowering on the yield level,
and buckwheat yield also increased with an increase in the rate of mineral fertiliser
application from N, P, K, to N P, K, and under the influence of foliar dressing with
microfertilisers. The maximum yield indicator on average for three years of research

is obtained in variant P, K. +N, (foliar dressing) + Vuksal Boron 2.0 |/ha — 2.64 t/ha
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INTRODUCTION

The first priority of agro-industrial production has
always been and will always be to provide food for
the world’s population (Olifir et al., 2021). Buckwheat
is an important food crop, the main purpose of grow-
ing which is to produce cereals that are characterised
by high taste and nutritional qualities and contain an
average of 8.9% protein, 71% starch, 1.6% fat, and
0.3% sugar (Ciesarova et al., 2016; Debski & Horbo-
wicz, 2020). Buckwheat can synthesise rutin, an antiox-
idant that stimulates the human cardiovascular system
(VojtiSkova et al., 2012).

The need of any agricultural crop, including buck-
wheat, for nutrition elements, depends on its chemical
composition and the removal of nutrients with the
harvest. According to Rubin (1970), buckwheat requires
88 kg of nitrogen, 51 kg of phosphorus, and 151 kg
of potassium to produce a yield of 2 t/ha. Before flow-
ering, it consumes up to 60% nitrogen and potassium,
40% phosphorus, and the remaining nutrients — during
the flowering-maturation period (Petrychenko & Lyk-
hochvor, 2022). The root system of buckwheat is able
to absorb phosphates in a hard-to-dissolve form, which
should be taken into account when setting fertiliser
application standards.

Analysing the studies by Ukrainian and foreign
researchers, there is a significant difference in the rec-
ommended standards and methods of application
B. Parkhuts (2018) studied the buckwheat fertiliser
system in the conditions of the Western forest-steppe
of Ukraine on dark grey light loamy soil. The maximum
yield was recorded in the variant with N P, K, -
1.87 t/ha. Application of fertilisers in the amount
of NP, K, and NP, K, has led to a decrease in the
yield to 1.76 and 1.62 t/ha, respectively. YuV. Mashchenko
(2010) recommends applying fertilisers in the amount
of N, P...K,,, in the conditions of the Kirovohradska
oblast on ordinary, light loamy chernozems with
low humus content I.D. Tkalich & Y.V. Tkalich (2019)
emphasise the importance of observing the economic
feasibility of the proposed fertiliser options and consider
the amount of N, P, . and N, P, to be optimal, because they
provide the cheapest grain. O.F. Tymchyshyn & V.V. Lyk-
hochvor (2009) in the conditions of the western forest-
steppe, studying the effect of mineral and biological
fertilisers on buckwheat productivity, recommend apply-
ing mineral fertilisers in the amount of N P, K, in
combination with the use of nitrogen-fixing and
phosphorus-mobilising preparations, which contributes
to an increase in leaf surface area by 71%, net photo-
synthetic productivity by 20 %, and an increase in yield
by 118% (up to 2.59 t/ha). The retail method of apply-
ing nitrogen in the form of foliar dressing is sup-
ported by V.F. Kaminsky & R.I. Grishchenko (2011) and
V.Ya.Bilonozhko & A.P.Berezovsky (2010). The first dress-
ing of buckwheat is carried out in the budding phase
(stage VI of organogenesis) with a rate of up to 25% of
the total demand and mainly on wide-row crops, the
second — at stage |X of organogenesis during the mass
flowering phase at a rate of 15-20 kg/ha, while the
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yield increase is up to 0.3 t/ha and a larger grain with
a high core yield is formed.

The issue of buckwheat fertiliser also attracts
the attention of foreign researchers, in particular
F. Xiaomei (2018), studying the nitrogen fertiliser sys-
tem of the Yougiao 2 variety in China, came to the con-
clusion that the maximum stem thickness, the number
and weight of 1,000 grains, the yield of the buckwheat
plant is formed with fertilisation rate of N, , increasing
it to N, led to a decrease in the yield. Ya. Wang (2018),
growing buckwheat variety Ninggiao 01 in Japan, con-
cluded that an increase in nitrogen fertiliser rates does
not lead to an increase in yield, but contributes to plant
lodging. M.R. Sobhani (2014) recommends nitrogen
application rates of 100 kg/ha in the Arak region (Iran),
which provides a yield of 2.5 t/ha and protein content
of 15.24%. G. Podolska (2011) conducted a study in the
fields of the IUNG-PIB experimental station and claims
that buckwheat does not require more than 30 kg/ha
of nitrogen to form high yields.

The physiological role of trace elements is reve-
aled by B.A. Rubin (1970), VV. Lykhochvor & V.F. Pet-
richenko (2021), P.I. Anspok (1990), M.L. Tyrus (2018),
V.M. Katelevsky (2017) et al. The theory and practice
of using microfertilisers has gone through a rather long
evolutionary path from the use of metal salts in fertilisers
that were introduced into the main fertiliser, seed treat-
ment, to leaf dressing with chelated highly effective
microfertiliser suspensions (Debski & Horbowicz, 2020;
Olifir et al, 2018; Priadkina, 2020).

The study of buckwheat leaf dressing with trace
elements has become widespread in the world agro-
nomic science, so, in particular, Y.Jiang (2015) investi-
gated the effect of selenium on buckwheat growth pro-
cesses during 2012-2013 in the fields of the Chifeng
Academy of Sciences. T. Knapowski & E. Majcherczak (2016)
recommend using Vigor fertiliser, which contains 90% S
in a tank mixture with Micro Plus fertiliser — (B — 0.3%,
Cu — 0.15%, Fe — 2.4%, Mn — 1.0%, Mo — 0.06%, Zn —
0.4%). R. Tobiasz-Salach & B. Krochmal-Marczak (2018)
recommend applying Herbagreen at a rate of 2 kg/ha
in different phases of vegetation: BBCH 33, BBCH 59,
BBCH 67. The use of microfertilisers is an element
of the technology of growing agricultural crops, which,
with a small investment, provide an additional crop
(Veremeenko et al., 2020)

The purpose of the study was to clarify the norms
and methods of applying mineral fertilisers and the
features of foliar dressing of buckwheat in the forest-
steppe conditions of Western Ukraine.

MATERIALS AND METHODS

In order to improve the buckwheat fertiliser system in the
experimental fields of Lviv National Agrarian University
(Pasmove Pobuzhya 49°53'46” N 24°05°33" E) a two-factor
experiment was carried out according to generally
accepted methods and in compliance with: the princi-
ple of unified logical declension, the typicality of the
experiment, the ability to reproduce research results
in identical conditions, the availability of necessary




documentation (field journals), and statistical processing
of experiment data. Structural analysis was carried out
according to the “Methodology of state variety testing
of agricultural crops, 2000”. The weight of 1,000 grains
was determined according to the state standard 10842-82.
Buckwheat yield was recorded in the full ripeness phase
by threshing with a Sampo-500 combine and weighing
from each accounting area.

The soil of the experimental sites is dark grey
podzolic and light loamy. In the soil layer of 0-20 cm, the
humus content according to the Tyurin method in the
Nikitin modification (DSTU4289:2004) is 2.2-2.3%,
easily hydrolysed nitrogen according to the Kornfield
method (DSTU 7863:2015) — 98 mg/kg, phosphorus and
potassium according to the Chirikov method (DSTU4115-
2002), respectively, 116-134 mg/kg and 125-135 mg/kg
of soil, hydrolytic acidity according to the Kapen method
(DSTU7537:2014) is 5.8-6.0, the content of mobile sul-
phur is low, and other trace elements are at a sufficient
level.

The hydrothermal conditions of the research years
were characterised by certain differences both among
themselves and in comparison with the long-term average
data, mostly favourable and were not a limiting factor
for the formation of the buckwheat crop.In 2018, it was
warm — an average of 9.1°C per year, which is 1.3°C
higher than the long-term data. The annual precipita-
tion also exceeded the norm by 146 mm and amounted
to 818 mm in 2020.

In 2020, the annual temperature also exceeded
the long-term temperature by 1.0°C. Yields in 2020
decreased due to uneven precipitation distribution. If
in April-May the amount of precipitation was 36 mm
less, then in June it fell 153 mm, which is 69 mm more
than normal. This led to the displacement of air from
the soil, created a lack of oxygen for the root system,
and a decrease in grain yield.

In 2021, the annual temperature exceeded the
long-term one by 0.8°C. Precipitation fell evenly through-
out the growing season. Hydrothermal conditions were
favourable for buckwheat harvest.

The field experiment was based on the study
of the action and interaction of two factors:

o factor A (mineral fertiliser rate);
« factor B (foliar dressing).

Variants were placed by the method of split
sites. The accounting area of the elementary plot — 50 m?,
three-fold repetition. Method of sowing buckwheat —
row with spacing of 15 cm The seeding rate is
3.5 million tonnes of seeds of the Oranta variety per
hectare (originators — NSC Institute of Agriculture
of the National Academy of Sciences and TOV NVMP
Antaria). The technology of buckwheat cultivation cor-
responds to the recommended one for this zone, with
the exception of agricultural measures, the influence of
which was studied in this paper.

In the experimental plots, winter wheat was the
precursor during the years of research. After harvest-
ing, BDT-3 + T-150 stubbles were peeled to preserve
moisture and provoke the growth of weeds. After the
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regrowth of weeds, they were destroyed using glypho-
sate at a rate of 5 |/ha, then phosphorus-potassium fer-
tilisers (potassium chloride and superphosphate) were
applied under ploughing (MTZ-82+PN-3-35) with a depth
of 20-22 cm according to the experiment scheme.

In the spring, when the soil was physically ripe,
harrowing was carried out with heavy harrows BZTS-1.0
across the ploughing direction to preserve moisture. Fur-
ther tillage included two cultivations with the MTZ-82+
KPS-4 cultivator. Before carrying out the second (pre-sow-
ing) cultivation, nitrogen fertilisers were applied accord-
ing to the experiment design in the form of ammonium
nitrate. Sowing was carried out with a SN4B seed drill
at a given seeding rate.

The foliar dressing was carried out during the
budding phase according to the experiment scheme
Vuksal Boron — 2 l/ha (produced by Aglukon Spe-
zialdinger GmbH & Co KG) and Intermag Legumes —
2 l/ha (produced by Intermag). Spraying was carried out
with a satchel sprayer at the rate of 200 litres of work-
ing solution per 1 ha, in the first half of the day in calm
weather, to avoid spraying of drugs to neighbouring
areas. In variants where foliar dressing was not used,
spraying was carried out with water. At the beginning
of the flowering phase, nitrogen was fed in the form of
ammonium nitrate in the corresponding variants of the
experiment.

Sheaf samples were taken the day before har-
vesting plants from sites with an area of 1 m?, which
were arranged to determine the density of plants. During
the analysis of the sheaf material, the following parame-
ters were measured: the number of first-order branches
(pcs.); number of inflorescences and flowers (pcs.); num-
ber of grains (pcs.), including developed and underde-
veloped; the weight of full-size grains from 1 plant (g);
the weight of 1,000 grains (g). Harvesting was carried out
separately when 70-80% of the grains were disturbed
and the plants were previously mowed into swaths.
After 4-6 days, with the grain humidity of 16-18%, har-
vesting was carried out by a combine harvester. After
threshing, the grain was cleaned and dried to a humidity
of 14-15%.

Mathematical processing of results was performed
using Statistica and MS Office Excell software suites.

RESULTS

Methods of achieving an increase in buckwheat yield
in the zone of sufficient moisture in the forest-steppe
of Western Ukraine by increasing only fertiliser rates are
considered ineffective. Therefore, the authors proposed
an experiment design where nitrogen fertilisers were
applied both for pre-sowing cultivation and during the
beginning of flowering. In addition, the effect of min-
eral fertilisers is studied in combination with foliar
dressing, while special attention is paid to the boron
trace element.

The results of studies on the influence of min-
eral fertilisers and foliar dressing standards on the
development of the buckwheat crop structure allow
establishing the following regularities (Table 1).
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Table 1. Influence of mineral fertilisers and foliar dressing on the elements of the buckwheat crop structure (on average for 3 years)

Number of 2 Weight .
Fertiliser variant f:):satr-‘::‘i: p%:j:t:xt Number of grains, pcs./plant of ;:;:.lnssl,ze o‘?’i',ggto
grains, g
pes./plant | |hfiorescences | Flowers | Full-size | Underdeveloped g/plant
Without foliar dressing
NP, Ky 1.51 9.57 891 27.70 12.30 0.75 26.93
P, K,,+N,, (foliar dressing) 1.44 8.81 833 30.83 13.13 0.83 27.03
N,P.Ke 1.53 10.41 980 35.43 11.13 0.97 27.37
P, KN, (foliar dressing) 1.46 8.90 868 3727 12.63 1.03 27.80
N, P. K 1.56 10.68 1,011 39.23 9.93 1.08 27.67
P K *N,, (foliar dressing) 1.48 9.04 903 41.23 11.37 1.15 28.00
Intermag Legumes 2 |/ha
N,.P.Kye 1.52 9.58 891 28.37 12.07 0.76 26.93
P, K, *N,, (foliar dressing) 1.44 8.81 833 31.57 12.87 0.85 27.03
N,P..K.o 1.53 10.41 981 36.20 10.87 0.99 27.37
P KN, (foliar dressing) 1.46 8.92 868 38.17 12.40 1.06 27.80
N, P. K 1.56 10.68 1012 40.17 9.70 1.11 27.67
P K. *N,, (foliar dressing) 1.48 9.05 904 42.07 11.10 1.17 28.00
Vuksal Boron 2 l/ha
N,.P.Kyg 1.51 9.59 892 29.53 11.60 0.79 26.93
P, K, *N,, (foliar dressing) 1.44 8.83 834 32.83 12.37 0.89 27.03
NP K. 1.52 10.41 980 3743 10.80 1.03 27.37
P, KN, (foliar dressing) 147 8.91 868 39.43 11.93 1.10 27.80
N P.K., 1.57 10.69 1012 41.40 9.37 1.15 27.67
P K. +N, (foliar dressing) 1.50 9.05 904 43.47 10.63 1.21 28.00

1. The maximum number of first-order branches
(pcs./plant), the number (pcs.) of inflorescences and
flowers are provided by options with the introduc-
tion of nitrogen fertilisers in pre-sowing cultivation
N,,P,K,, —1.51,9.57,891;N, P, K, —1.53,10.41,980;

20" 2 40" 40 "40

wPeoKe — 1.56, 10.68, 1,011, respectively. The use
of nitrogen fertilisers on similar phosphorus-potassium
backgrounds in foliar dressing during the phases of the
beginning of flowering reduces the indicators men-
tioned above, and this trend is observed in all variants
of the experiment.

2. The use of Vuksal Boron and Intermag Legumes
in foliar dressing at the rate of 2 l/ha did not significantly
affect the number of first-order branches, inflorescences,
and flowers.

3. A positive effect of foliar dressing on the indi-
cators of the buckwheat crop structure was observed,
while the use of Vuksal Boron 2 l/ha was more effective
compared to the introduction of Intermag Legumes
2 |/ha.Thus, the number of full-size grains (43.47 pcs.),
their weight (1.21 g) was the largest when combined
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with the application of mineral fertilisers P, K, +N
(foliar dressing) and foliar dressing with Vuksal Boron
2 l/ha. This is 1.40 pcs., and 0.04 g more compared
to the variant P, K, +N_ (foliar dressing) + Intermag
Legumes 2 l/ha and 2.24 pcs., and 0.46 g more com-
pared to the same variant for applying mineral fer-
tilisers, where the foliar dressing was not carried out.
Notably, the foliar dressing did not affect the weight
index of 1,000 grains;

4. Elements of the buckwheat crop structure
increase with an increase in the fertiliser application rate
from NP, K, to N P, K, and at the same time they
vary widely: the weight of 1,000 grains is in the range
of 26.93-28.00 g; the weight of full-scale grains —
0.75-1.21 g; the number of full-scale grains — 27.70-
43.47 pcs.

The level of buckwheat yield is the result of a com-
plex interaction of the genetic potential of plants with
a complex of environmental conditions, which includes
hydrothermal conditions and factors that were studied:

fertiliser rates and foliar dressing (Table 2).
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Table 2.Yield, t/ha of buckwheat depending on the norms of mineral fertilisers and foliar dressing

Fertiliser variant Years Average for 3 years
2018 2020 2021
Without foliar dressing
N,.P,oKyg 1.63 1.29 1.63 1.52
P,.K,o + N, (foliar dressing) 1.79 1.47 1.79 1.68
N,.P..K.o 2.17 1.72 2.24 2.05
P K, * N, (foliar dressing) 2.29 1.86 2.36 217
N, P.Ke 2.47 1.98 2.53 2.33
P.K, + N, (foliar dressing) 2.63 2.15 2.68 2.49
Intermag legumes 2 l/ha
N,.P.oKs 1.68 1.32 1.69 1.57
P,.K,, + N, (foliar dressing) 1.84 1.50 1.87 1.74
N,.P.oK.o 2.24 1.78 2.31 211
P oK, * N, (foliar dressing) 2.36 1.94 2.45 2.25
N P.K, 2.53 2.04 2.63 2.40
P K, * N, (foliar dressing) 2.70 2.21 2.75 2.55
Vuksal boron 2 l/ha
N, .P..Kyg 1.71 1.34 1.81 1.62
P,K,, + N, (foliar dressing) 1.87 1.58 1.97 1.81
N,P.Ke 2.28 1.88 2.44 2.20
P..K, + N, (foliar dressing) 2.40 2.00 2.58 2.33
N P.K, 2.60 2.14 2.74 2.49
P K, * N, (foliar dressing) 2.77 2.28 2.88 2.64
LSD, . t/haA 0.06 0.15 0.07
LSD, . t/ha B 0.04 0.11 0.05
LSD,, . t/ha A+B 0.10 0.23 0.12

005

After analysing the obtained research data, it can
be argued that:

1. The maximum yield levels were provided by hydro-
thermal conditions of 2021. The yield varied depending
on the variant in the range of 1.63-2.88 t/ha. In 2018
and 2020, the yield indicators ranged from 1.63-2.77
and 1.29-2.28 t/ha, respectively.

2. An increase in the norms of nitrogen and
phosphorus-potassium fertilisers leads to an increase
in buckwheat yields, which reach maximum values
in variants N P, K. (2.33 t/ha) and P, K, + N,/ (foliar

60" 60 60 60" "60

dressing) (2.49 t / ha);

3. The use of nitrogen fertilisers in the flowering
phase ensured an increase in the yield and reached its
maximum values on average for three years of research
in the following variants: P, K, +N, (foliar dressing) —
2.49 t/ha; P, K, *N., (foliar dressing) + Intermag
Legumes 2 l/ha — 2.55 t/ha; P, K, +N,, (foliar dress-
ing) + Vuksal Boron 2 l/ha — 2.64 t/ha. The yield
increase in variants where nitrogen fertilisers were
applied at different rates during the flowering phase
is 0.16-0.97 t/ha (without foliar dressing), with the use
of microfertilisers, this growth was even more signif-

icant (Fig. 1).

1.12
1.2 + 407097103
0 88U.7/ V.77
1 0.81 0.81 g
08 | 0.68 0 650'73 B Without foliar dressing
0353959 : M Intermag Legumes 2 I/ha
0.6 - : B Vuksal Boron 2 I/ha
0.4 1 o 100.220'29
02 | 005 0L 4
0
N,P,.K,, P, K, N, N,P,.K,, P.40K40+Ngn Ny Py Ky Py K ™Ng
(foliar dressing) (foliar dressing) (foliar dressing)

Figure 1. Increase in buckwheat yield depending on the norms of fertilisers and foliar dressing
in comparison with option N,.P, K, (without foliar dressing)
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4. A positive effect of using foliar dressing with
chelated microfertilisers in the budding phase was
noted. Thus, the option of applying mineral fertilisers
in the amount N, P, K, on average, during three
years of research, provided 2.05 t/ha of buckwheat.
The use of mineral fertiliser Intermag Legumes 2 l/ha
allowed additionally obtaining 0.06 t/ha, and the
yield increase for the use of Vuksal Boron 2 l/ha was
0.15 t/ha, that is, the introduction of Vuksal Boron
2 |/ha is more effective than the introduction of Intermag
Legumes 2 l/ha.

The relationship between buckwheat yield and
weight of 1,000 grains is described by the regression
equation:

Y=252496+1,0516X

where Y — yield t/ha, X — weight of 1,000 seeds, pcs.

Coefficient of determination R?=0.9049. Strong
correlations between these indicators R=0.9513 were
noted. The relationship between buckwheat yield and
the number of full grains is described by the regression
equation:

Y=-0,5461+0,07324X

where Y — yield t/ha, X — number of full-size grains, pcs.

Coefficient of determination R?=0.9966. Strong
correlations between these indicators R=0.9983 were
noted.

DISCUSSION

The nutritional value of buckwheat and the increase
in yield under the influence of fertilisers are noted in
many sources. Buckwheat groats (Fagopyrum esculentum
Moench) are an excellent source of nutrients, as they
contain high levels of essential amino acids, minerals,
and B vitamins compared to other cereals (Linh et al,
2014). Microorganisms and trace elements effectively
affect the yield of buckwheat (Jaroszewska et al., 2019).

One of the technological problems in growing
buckwheat is its relatively low resistance to lodging.
This feature is especially important to consider in con-
ditions of sufficient and excessive moisture in the west-
ern forest-steppe. Increased fertilisation rates, especially
nitrogen fertilisers, can increase the risk of lodging.
Therefore, it is promising to improve the technology of
growing buckwheat to find ways to increase the resistance
of plants to lodging.

In this study, the yield of buckwheat increased
under the influence of fertilisers by more than a tonne
(Table 2). Most of all, crop growth was affected by
the weight of grain from the plant and the weight of
1,000 grains (Table 1). Under the influence of fertilisers,
the weight of 1,000 grains also increased in studies
conducted in Iran (Fallah et al.,2016) and India (Maruti
et al.,2018).According to the data (Bunchak, 2018), the
application of organic fertilisers in the Elena variety
provided an increase in field germination by 4.4-8.1%
and plant density by 0.184-0.324 million pcs./ha.

In Turkey, five types of fertilisers were studied
for buckwheat varieties Aktash and Gunesh, the highest
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yield was provided by the introduction of mineral fertiliser
urea, enriched with trace elements of copper, iron, and
manganese (Curuk et al., 2020). According to Indian
researchers (Hulihalli & Shantveerayya, 2018), the high-
est yield of buckwheat grain was formed when mineral
fertilisers were applied at the rate of NP, K, .
According to Italian researchers (Mariotti et al.,
2016), in the Mediterranean, buckwheat is only an alter-
native crop. Only in very early spring sowing periods
can 2 t/ha of seeds be collected. Later sowing dates
are unsuitable for growing buckwheat due to the neg-
ative impact of high summer temperatures on the set-
ting and germination of seeds. Due to global warming,
in some years similar climatic conditions are also typical
for Ukraine. Therefore, certain elements of technology,
especially the nutrition system, should be used to create
conditions for intensive buckwheat development and
fruiting before the onset of heat. This is confirmed
by studies conducted in Serbia (Kolari¢ et al, 2021),
where four fertiliser rates were investigated (N P K,

N,P2oKz0 N P oK s NooPoo Kso) When growing the Novosadska
variety. The maximum yield of buckwheat grain was
obtained by applying N, P, K. Yield significantly positively
correlated with such structural indicators as the number
of seeds per plant, the weight of seeds per plant, the

height of plants, and the number of side branches.

CONCLUSIONS

Increasing the rate of application of mineral fertilisers
fromN, P, K, to N, P, K, helpstoincrease the amount
and weight of full-scale grains, respectively, from 27.70
to 41.23 pcs., and from 0.75 to 1.15 g, the weight of
1,000 grains — from 26.93 to 28.00 g. When nitrogen
fertilisers are applied to dressing (the beginning of the
flowering phase), the number of first-order branches,
inflorescences, and flowers decreases, but the number
and weight of full-size grains and the weight of 1,000 grains
increases, which reach their maximum with fertiliser
variant of P, K, +N_ (foliar dressing) —41.23 pcs.,1.15 g,
and 28.00 g, respectively.

The use of foliar dressing has a positive effect on
the development of elements of the buckwheat structure,
while this growth is more significant than the introduc-
tion of Vuksal Boron at a rate of 2 l/ha. The largest number
of full-size grains (43.47 pcs.), their weight (1.21 g),and
weight of 1,000 grains (28.00 g) were obtained in variant
P, KN, (foliar dressing) + Vuksal Boron 2 I/ha.

Increasing the norms of mineral fertilisers, apply-
ing nitrogen fertilisers to foliar dressing (the beginning
of the flowering phase) and applying foliar dressing
(the budding phase) have a positive effect on the buck-
wheat yield indicator. The maximum yield on average
for three years of research was obtained in the variant
where nitrogen fertilisers are in the norm of N, was
applied to foliar dressing (the phase of the beginning
of flowering) on a phosphorus-potassium background
of P, K,, for the use of Vuksal Boron 2 |/ha — 2.64 t/ha.
Such a fertiliser system is recommended for production.

The use of nitrogen fertilisers in foliar dressing
during the beginning of flowering (and not for pre-sowing
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tillage) will be of practical importance, since the vegeta-  potash and, especially, nitrogen mineral fertilisers in the
tive mass and the risk of lodging plants are reduced. In  cultivation of buckwheat will be economically impractical.
addition, “late nitrogen”will be used to form the regenerative ~ Further study on improving the buckwheat fertiliser
part of the plant, which will ensure a higher grain yield.  system will be aimed at investigating the effectiveness
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Increasing the application rates of phosphorous, of applying sulphur and magnesium fertilisers.
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BnnuB HOpM MiHepanbHUX AO6PUB Ta IMCTKOBUX NiMPKUBIIEHb Ha YPOXKaUHICTb rpeyuKmn

OnekcaHap Mukonaiosuu ukuii, Bonogumup Bonogummuposuu Jinxousop, Tapac IBaHoBuu baraii

JIbBiBCbKMIM HaLiOHANbHWI arpapHU YHIBEPCUTET
80381, Byn. Bonoanmumpa Benukoro, 1, M. [lybnsaHu, YkpaiHa

AHoTauif. 3HauyHO Npo6aeMoto y BUPOLLYBaHHI FPEYKM € HU3bKA BPOXKAMHICTb, TOMY aKTyaNlbHUM € YAOCKOHANEHHS
e/1eMeHTIB TEXHO/OTii BUPOLLYBaHHS i€l KynbTypu. MeTol pocnigkeHb 6yno ycTaHOBUTM ONTUMANbHI HOPMM Ta
CTPOKWM BHECEHHSI MiHepanbHMX A0OPUB Ta NUCTKOBUX MiAXMBAEHb XENaTHUMU MiKpooobGpuMBaMM B YMOBAX
INicocteny 3axigHoi YkpaiHu, B 30Hi JOCTAaTHLOIO 3BOJIOKEHHSA 4151 OTPMMAHHS CTabiNbHMX Ta BUCOKMX BPOXKAiB 3€pHa
rpeyku. [1ng uboro Ha gocniaHunx nonsax JIbBiBCbkoro HawLioHaNbHOrO arpapHOro yHiBepCUTETY Ha TEMHO-CipoOMy
0Mif30/1eHOMY NerkoCcyrIMHKOBOMY I'PYHTI ByB 3aKnageHui ABOMAKTOPHMIA LOCIA, SKUI BKOYAB HOPMUY 006PMB:
N,oP,oKog PooKoot N, (mimxuenenns), N, P, K, , P, K, +N,  (nigxusnenns), N, P, K., P, K. +N,, (nigxusnenHs) ta
JMCTKOBI NiZKMBNEHHSA: KOHTPONb (6€3 NMcTKoBOro nigkunenexHs), Bykcan bopow 2,0 n/ra, Intepmar bobosi 2,0 n/ra.
MeToan OOCNiIOKEHHS: NONbOBUIA — A9 BU3HAYEHHS B3aEMOAIT 06€KTA AOCNIAXKEHD 3 MOrOAHUMM BaKTOpamMu Ta
€/1eMeHTaM1 CUCTEMU YA0OPEHHS; pO3PaxyHKOBO-BAaroBMiA — BCTAHOBNEHHSI MApaMeTpiB NOKA3HUKIB CTPYKTypH
BPOXaA Ta BU3HAYEHHS BPOXAMNHOCTI Fpeykn; MeToaM MaTeMaATUUHOT CTaTUCTUKKM — AMUCNEePCiMHUI, KOpensauinHUi,
perpecvBHUi Ta rpadiyHe BigoOpaxKeHHa pe3ynbTaTiB AOCNiLKEHb. 3pOCTaHHS HopM aobpwue Big N, P, K~ no

NP, K,, 3abe3neunno 36iNbleHHs yCiX NMOKA3HWUKIB eNeMeHTIB CTPYKTYpU BpOXatlo rpeyku. bes ;Oméngoosmx
NiAXKMBIEHb BOHM A,0CATaAM TaKMX 3HAYEHb: KiNbKiCTb rifIoK nepworo nopsaaky — 1,56 wt/pocauHy, KinbKicTb
CyUBiTb Ta KBiTOK BignosigHo 10,68 Ta 1011 wT, KinbKicTb NOBHOLHHMX 3epeH Ta pyasKy (WWT/pOCAMHY) BiANOBIAHO
41,23 1a 11,37, Maca noBHoLiHHMX 3epeH — 1,15 rta maca 1000 3epeH — 28,00 . BapTo BiAMITUTYU, LLLO BHECEHHS
A30THUX BO6PMB Y NigKMBNEHHS (ha3a NoyaTKy LBITIHHA) MA€ CYTTEBI MepeBarn NOPiBHAHO 3 BHECEHHSM a30Ty Nig,
nepeanociBHy KynbTuauito. OOHUM i3 AOKA3iB LbOro CYAXXEHHS € 3pOCTAaHHSA MOKA3HMUKIB KiNbKOCTI 3epeH, ix
macu Ta Macu 1000 3epeH BianosiaHo Bia 35,43 wt., 0,97 rta 27,37 r (BapianT BHecenHa N, P, K, ) no 37,27 wr.,
1,031,27,80 r (BapiaHT BHeceHHa P, K, +N, ). Taka TeHaeHUia xapakTepHa Ang yCix BapiaHTis gocniay. Cnoctepirascs
MO3UTUBHWIA BMAMB JIMCTKOBUX NiLKMBAEHb MIKPOAOOPUBAMK Ha eNeMeHTU CTPYKTYpu Bpoxato. binbll edekTMBHUM
BMSABMJIOCb 3acTOCyBaHHA Bykcan BbopoHy 2 n/ra. Maca NOBHOLiIHHWMX 3epeH MakcuManbHo Oyna y BapiaHTi
P Ko +N,, (nimkuenenHs) + Bykcan bopoH 2 n/ra — 1,21 r, Toaj sk 3actocyBaHHa npenapaty IHtepmar bo6osi 2 si/ra Ha
aHanoriyHomy GoHi MiHepanbHUX A06PMB 3abe3neunno Lei NnokasHuk Ha piBHi 1,17 r.JocnigkeHHAMM yCTaHOBNEHO
MO3UTUBHWUIA BM/IMB BHECEHHS a30Ty METOAOM MNiAXMBNEHHA 33 Ga3n Mo4YaTKy LBITIHHSA Ha piBEHb BPOXato, TaKOX
BPOXaMHICTb rpeyku 3pocTana 3i 36iNbleHHAM HOPMU BHECEHHS MiHepanbHux fobpwms Bia N, P, K, ao N, P, K, Ta
nig BNAMBOM JIMCTKOBMX MNigKMBNEHb MiKPOA06PMBaMUK. MaKCUManbHUIA NOKA3HWUK YpOXat Yy cepeaHboMy 33 Tpu
POKM LOCNiIKEHb, OTPMMaHKIA y BapiaHTi P, K. +N, (nigpxueieHHs) + Bykcan bopoH 2,0 n/ra — 2,64 7/ra

KniouoBi cnoBa: rpeyka, XMBneHHs, MikpofobprBa, CTPyKTypa, MPOAYKTUBHICTb
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