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INTRODUCTION

Hemp is one of the oldest and most famous diverse crops.
It was grown all over the world as a fibrous crop, which
was sown in large quantities in large areas (McPartland
et al, 2018; Struik et al.,, 2000). But conditioned upon
the high content of drugs, it was banned. However, since
the 1990s in Ukraine, namely at the Institute of Bast
Cultures of NAAS, a number of new varieties of tech-
nical hemp that do not contain drugs have been bred
(Bazyl, 2019). This contributed to the restoration and
significant spread of hemp cultivation, and varieties of
Ukrainian selection began to be valued on the world
market.

Hemp is a multifunctional crop,and it is this char-
acteristic that has recently increased interest in its cul-
tivation. Today it is a crop grown in more than 30 coun-
tries, including China, the United States, France, ltaly,
the Netherlands, Estonia and others. The revival of the
hemp industry in the world is happening faster than in
Ukraine.

Hemp is a universal crop, all parts of the plant -
seeds, flowers, leaves, stems, roots - are used in the tex-
tile, pharmaceutical, aviation, paints and construction
industries (Tsaliki et al, 2021; Rehman et al,, 2021; Adesina
et al,, 2020). It should be noted that hemp is a highly prof-
itable crop, and the seeds and stems of which can be fully
used and produce about 50,000 different products, in-
cluding biocomposite,bioplastic,biofuels (Vyrovets et al.,
2021). This plant, according to scientists, could become
an ecological raw material of the future. Industrial needs
in hemp are of increasing interest around the world
(Baraniecki et al., 2022; Rahemi et al., 2021).

The direction of use of the plant depends on the
content of the psychoactive substance tetrahydrocan-
nabinol (THC). Technical hemp is hemp in which the
content of the psychoactive component of tetrahy-
drocannabiol (THC) does not exceed 0.3% (according
to European legislation - 0.2%) (Boyko et al., 2018;
Vyrovets, 2015).

BRDO has prepared a whole study - the Green
Paper on the regulation of the technical hemp market in
Ukraine (Hruzinska et al, 2020). It is noted that hemp
contains about 200 active substances, of which 18
have been studied. Such substances include, in partic-
ular, CBD (cannabidiol) and THC (tetrahydrocannabiol),
which are the most studied cannabinoids. According to
Ukrainian legislation, hemp with a THC content of up to
0.08% belongs to the technical ones, and plants with
a TCG content exceeding this value are automatically
considered narcotic (Hruzinska et al., 2020). In Europe and
America, the THC content is 0.2 and 0.3%, respectively.

Quite an interesting study was conducted by
American scientists at Oregon State University. They in-
vestigated that certain cannabinoid compounds of can-
nabis prevent the pathogenic effects of coronavirus in-
fection on the human body (van Breemen et al,, 2022).
It is also emphasised that cannabinoid acids, which are
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contained in hemp and many of its extracts, are safe for
humans.

The main areas of cultivation of technical hemp
include the need for commercial seeds and fibrous
products. Recently, the technology of growing to ensure
bilateral use is becoming widespread (Zuk-Gotaszewska
& Gotaszewski, 2017; Zhang et al., 2011; Primakov et al.,
2013).

Scientific publications state that monoecious hemp
varieties are much better suited for seed production, while
dioecious varieties are unsuitable conditioned upon their
heterogeneity, excessive size and, as a result, difficulties
with mechanical harvesting. But the potential of monoe-
cious varieties for seed yield has been much less studied.
It is known that in hemp, yield indicators, in addition to
genotype, are strongly influenced by growing conditions,
and often the end result depends on the seed propagation
environment, where a particular variety was bred (Tang
et al., 2016; Baldini et al., 2020).

Recently, in some countries, the technology is
aimed at one-sided cultivation of hemp, ie only to ob-
tain seeds for commercial purposes, for this purpose, low
seeding rates are observed. The authors note that com-
bine harvesters are used for harvesting (Kabanets &
Kabanets, 2018; Kraszkiewicz et al., 2019; Prade, 2011).

Hemp has attracted a lot of attention from the
world market, including breeders and specialists in culti-
vation technology due to new opportunities for its wide
use.

The cultivation of any agricultural crop is not
without the production of seeds of this crop. In seed
production the task of seed propagation, preservation
of varietal purity on the basis of conformity of morpho-
logical features and formation of high sowing, and also
productive properties of seed material is set. However,
no less important task is the cultivation of technical
hemp for seed to meet production needs, ie as raw ma-
terials for the relevant industries, namely food, pharma-
ceuticals and cosmetics. Accordingly, the cultivation of
technical hemp for commercial seeds is an urgent issue
that requires additional research, both in connection
with the introduction of new monoecious non-narcotic
varieties and in connection with the expansion of sown
areas of these varieties within certain agricultural areas
of Ukraine.

The volume of production of any plant products
depends on many factors. They are primarily affected
by market conditions and the need for a specific type of
technical raw materials (Radishchuk, 2015). At the same
time, not only the biological features of cultivated plants
are important, but also the perfection of cultivation
technology.

To obtain a high level of yield of hemp products,
various agricultural techniques are introduced, aimed
at creating optimal conditions for plant growth and de-
velopment (Ferfuia et al.,, 2021; Tang et al., 2017).That is




why research to find new ways to increase crop yields,
including industrial hemp, is an urgent task today.

Hemp cultivation requires a scientific basis in the
management of plant growth and development. It is nec-
essary to consider the favorable environmental condi-
tions, soil type, length of daylight hours, temperature
and water regimes. Important importance in this aspect
is given to technological factors, in particular the use
of mineral fertilizers, sowing dates, including seeding
rates. Important importance should be given to the bio-
logical object, ie the variety of hemp, which is the main
factor in technology. Modern varieties of hemp grown
are quite different in terms of ensuring the maximum
amount of final products, including commercial seeds
and fiber. They react differently to technological factors.
Most tests in the past have been limited to studies
aimed at producing fibrous products.

The aim of the research was to establish the de-
pendence of commercial hemp seed yield on technical
factor A,namely seeding rates based on their differenti-
ation, as well as biological factor B, ie monocotyledon-
ous hemp variety in the organisation of agrophytoceno-
sis by wide sowing method in western forest-steppe of
Ukraine.

LITERATURE REVIEW

As a rule, the main purpose of growing any crop is to
increase both quantitative and qualitative indicators of
the resulting products. Breeding and seed production play
a leading role in solving this problem. A characteristic
feature of hemp is that they are grown for two important
products - fiber and seeds, which, in turn, complicates the
selection for simultaneous increase in yield and fiber and
seeds (Mygal, 2015).

The main factor in increasing seed productivity
is the increase in plant size, especially inflorescences.
This is achieved through the use of sparse sowing, i.e.
reducing the seeding rate (Mygal et al., 2017).

Some scientists believe that the yield of straw
(stems), fiber, seeds and the quality of technical hemp
largely depend on many technological factors, in partic-
ular, seeding rates and sowing methods (Dmitriev et al.,
2001; Mediavilla, 2001; Keller et al., 2001).

As a result of research by Kabanets & Kabanets
(2016), it is noted the increase in sowing rates of hemp
seeds contributes to the cultivation technology to im-
prove the final results in terms of yield and fiber quality,
but under such conditions the number of seeds per unit
area becomes smaller. Conversely, it is noted that un-
derestimation of sowing rates cause diametrically op-
posite results. In particular, the seed yield increases, but
the yield per unit area of fibrous products naturally de-
creases. The authors emphasises that this pattern draws
attention to the relevance of research on seeding rates,
which would satisfy the farmer to receive in the tech-
nology of growing products of bilateral use. Particular
attention is paid to this area of technology with the use
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of new varieties (Kabanets & Kabanets, 106; Labanets
& Kabanets, 2018).

PA. Holoborodko & G.. Dyshleva (1985) noted
that when growing hemp for seed sowing should be
carried out with a row spacing for varieties of Central
Russian hemp 45 cm, southern - 60-70 cm and with a
sowing rate of 1.5-2.0 million similar seeds (25-35 kq)
per hectare.

Many studies have focused on the impact of fertil-
izer application rates, crop density on growth and yield
of different types of hemp fibers (Tang et al, 2017;
Papastylianou et al., 2018; Deng et al., 2019). Appropriate
sowing density allows efficient use of available resources
such as light, moisture and nutrients by culture, signifi-
cantly increasing the yield of hemp fibers (Tang et al,,
2017; Schafer & Honermeier, 2006).

The seeding rate depends, first of all, on the pur-
poses of use of the grown production of technical hemp.
When grown on seeds, crops are made sparse, because
the plants need some space for their branching and the
formation of full-fledged inflorescences (Tang et al.,, 2017;
Adesina et al., 2020). However, information on the optimal
sowing rate for the production of commercial hemp seeds
is very limited and needs to be studied. The scientific
knowledge about cannabis should be studied in more
detail and updated to understand and recommend the
best methods of plant productivity management.

MATERIALS AND METHODS

The research was performed during 2018-2020 at the
Podolsk State University Higher Education Institution
in the Western Forest-Steppe of Ukraine.

Agrochemical characteristics of soil of research sites.
Soil type - chernozem podzolic gley medium loam, in
terms of physical and agrochemical properties is char-
acterised as favorable for growing crops. The humus
content is 3.2%, the supply of nutrients is as follows: al-
kaline nitrogen - 100 mg per 1 kg of soil, mobile phos-
phorus P,0, - 176 mg per 1 kg of soil, exchangeable
potassium K,O, - 160 mg per 1 kg of soil. The reaction
of the soil solution is close to neutral or neutral - pH of
the salt extract 6.8-7.0 mg-eq./100 g of soil, low hydro-
lytic acidity 0.56-0.62 mg-eq./100 g of soil, the amount
of absorbed bases 32-36 mg-eq./100 g of soil.

The humus content was determined by the method
of Turin, alkaline hydrolyzed nitrogen - by the method
of Cornfield, mobile phosphorus and exchangeable po-
tassium - by the method of Chirikov, the amount of ab-
sorbed bases - by the method of Kappen-Gilkovitz, the
reaction of soil solution pH.

Meteorological conditions during the research
were favorable for the cultivation of technical hemp.The
average monthly air temperature during the growing
season in 2018,2019 and 2020 was 17.1 in May, respec-
tively; 14.3;11.4°C,inJune — 18.6; 21.2; 19.2°C,in July —
19.6; 18.8; 19.4°C and in August — 20.8; 20.1; 20.1°C.
The amount of precipitation in 2018, 2019 and 2020,
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respectively,was 22.1 in May; 155.3; 101.3 mm, in June -
128.7; 81.3; 148.3 mm, in July - 87.1; 59.9; 53.9 mm, in
August - 26.5; 39.8; 14.1 mm.

The experiment is organised under the condition
of formation of crops between rows 45 cm wide.

Technological factor A is included in the exper-
iment - seed sowing rate 0.6; 0.9; 1.2; 1.5; 1.8 million
units/ha.

In conducting field research as a biological object
(factor B) involved monoecious varieties of hemp tech-
nical selection of the Institute of Bast Cultures NAAS of
Ukraine - YUSO-31, Glyana and Glesia, which fully meet
modern requirements for drug-free and productivity. In
all studied varieties, the THC content corresponded to
the norm established by law, which according to the
“List of narcotic drugs, psychotropic substances and
precursors” (Cabeinet of Ministers of Ukraine, 2000),
approved by the Cabinet of Ministers of Ukraine from
05/06/2000 No. 770 with the following changes, is 0.08%.

The YUSO-31 variety is a shining example of inter-
national recognition of the achievements of the Hemp
Breeding Institute, which was included in the State
Register of Plant Varieties of Ukraine in 1987, and in the
registers of varieties of the European Union, Canada,
Republic of Kazakhstan and other countries. The vari-
ety has been in international production for more than
30 years. Vegetation period - 110-115 days. Yield of
straw - 6.5-8.0 t/ha, fiber - 2.0-2.4 t/ha, seeds - 1.2-
1.4 t/ha. Fiber content - 28-30%, planes - 0.01%, THC -
0.03-0.05%.

The Glyana variety was created using the YUSO-31
variety as a source material based on multiple family-
group selection in the selection process using the method
of halves. The task was aimed at stabilising the sex in the
cannabis population,increasing productivity potential and
reducing cannabinoid content (Kabanets & Kabanets, 2018).
The characteristics of the variety also indicate: the du-
ration of the growing season - 115-120 days, the yield
of stems - 7.5-8.0 t/ha, seeds - 1.0-1.2 t/ha, plant height
parameters — 2.5-3.0 m. Year of registration - 2007.

Gler variety was used as a starting material for the
cultivation of Glacier variety in order to improve seed
productivity (Kabanets & Kabanets, 2018). At the end of
the vegetative development of plants, the height of the

variety reaches 2.5-3.0 m. The duration of the growing
season is 115-120 days, the yield of stems - 7.5-8.0 t/ha,
seeds - 1.5-2.0 t/ha. Year of registration - 2016.

Placement of technical hemp plots is systematised
in tiers. Number of repetitions — four times. The total area
of the plot is 60 m?, the accounting area is 50 m2.

The application rate of mineral fertilizers is
N,oP.sK,s- Phosphorus and potassium fertilizers have been
applied since autumn under the main tillage, nitrogen -
in pre-sowing cultivation.

Accounting for the yield of marketable seeds of
technical hemp varieties was carried out by the method
of continuous threshing.

For the mathematical analysis of the obtained
research results we used analysis of variance based on
the multi-rank statistical criterion Duncan (Ermantraut
etal,2017).

RESULTS AND DISCUSSION

V.H. Vyrovets et al. (2011) found that in the context of
hemp seed yields, technical conditions are significantly
influenced by growing conditions created by technolog-
ical factors. These include seeding rates and row spac-
ing. Many publications pay special attention to the fact
that the potential of modern varieties of hemp in the
cultivation of seeds are better realised in sparse crops.
Reducing the seeding rate increases the yield of seeds
and reduces the yield of fibrous products. The authors
schematically characterise the dependence of seed and
straw yields on seeding rates. Reveal patterns in changing
the yield of one and the other type of hemp production
from the seeding rate. This forces specialists to search
for optimal sowing rates that would meet the require-
ments of production separately for seeds and separately
for fibrous products, including for the bilateral use of both
seed and fibrous products. As a result of the conducted
researches which are directed on achievement of indi-
cators of seed productivity of technical hemp, norms of
sowing of seeds of 0.6 are involved; 0.9; 1.2; 1.5 and
1.8 million units/ha with a row spacing of 45 cm. Varieties
of monoecious non-narcotic cannabis YUSO-31, Glyana
and Glesia are included (Table 1). The maximum level
of yield at the sowing rate of 0.6 million units/ha was
provided by the variety Glesia - 1.737 t/ha.

Table 1.Yield of commercial hemp seed technical depending on the impact of sowing rates and varieties
for row spacing 45 cm, t/ha (average for 2018-2020)

Seed sowing rates, million

Varieties (factor B)

Average factor A

units/ha (factor A) YUSO-31 Glyana Glacier
0.6 1.271 1.506 1.737 1.505
0.9 1.219 1.465 1.662 1.449
1.2 1.178 1.422 1.572 1.391
1.5 1.143 1.381 1.513 1.345
1.8 1.107 1.344 1.479 1.310
Average factor B 1.184 1424 1.592 1.400
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In the conditions of the North-Eastern Forest-Steppe
of Ukraine according to similar researches, the author of
which is V.M. Kabanets (2017), set at the included vari-
ants of sowing rates 0.5; 1.0; 1.5; 2.0; 2.5 million units/ha,
which is characterised by the best seed yield of 1.0 mil-
lion units/ha, where the figure is 1.7 t/ha.

Analysis of the data based on the analysis of vari-
ance by Duncan’s test for the YUSO-31 variety shows
that during all the years of research, each seed sowing
rate had a significant impact on changes in seed yield.
In 2018, the maximum level of yield was at the rate of
sowing 0.6 million units/ha and amounted to 1.255 t/ha.

Horash et al.

The involved sowing rate of 0.9 million units/ha led
to the formation of slightly lower productivity of crops,
as a result of which the yield decreased significantly -
by 60 kg (Table 2). Increasing the rate to 1.2 million
units/ha again significantly reduced the seed yield in
the variety YUSO-31, where the figure was 1.133 t/ha.
A further increase in the seeding rate to 1.5 million
units/ha did not provide an equivalent yield compared
to the previous seeding rate, on the contrary, it caused
a significant decrease. At the highest sowing rate of
1.8 million units/ha, the seed yield was the lowest and
amounted to 1.067 t/ha.

Table 2. Dependence of yield of marketable hemp seeds of technical grade YUSO-31 on influence
of sowing norms at width between rows of 45 cm by Duncan's criterion, t/ha

Sowing rate, Year Average for Homogeneous groups
million units/ha 2018 2019 2020 three years 1 2 3 4 5
0.6 1.255 1.192 1.365 1.271 o
0.9 1.195 1.161 1.300 1.219 e
1.2 1.133 1.127 1.275 1.178 e
1.5 1.100 1.080 1.250 1.143 e
1.8 1.067 1.048 1.207 1.107 e

In 2019, the patterns of seed yield of the YUSO-31
variety remain the same as in 2018. The maximum pro-
ductivity of technical hemp crops corresponds to the
lowest seeding rate. Accordingly, the rate of 0.6 million
units/ha in the study contributed to a significantly higher
yield of seeds of the variety YUSO-31 — 1.192 t/ha. Each
subsequent increase in seeding rate led to a significant
decrease in seed yield. According to the norms of sow-
ing seeds 0.9; 1.2; 1.5; 1.8 million units/ha, yield levels
were set at 1.161; 1.127; 1.080 Hours; 1.048 t/ha, where
each norm provided a significant impact on the perfor-
mance characteristic.

In 2020, the yield was slightly higher, but the dis-
tribution of indicators depending on the seeding rate
remains the same as in previous years. The maximum level
of seed productivity is set at sowing rates of 0.6 million
units/ha - 1.365 t/ha. Each increase in seeding rate in the
order indicated in the table led to a significant decrease
in the yield of hemp seeds variety YUSO-31. According
to the sowing rates of 1.8 million units/ha, the yield was
the lowest and amounted to 1.207 t/ha. The difference

in data in yield levels between the highest and lowest
seeding rates is 158 kg.

The analysis of data from the Duncan test for the
Glan variety on the effect of sowing rates on the yield
of technical hemp seeds does not differ from the pat-
tern established for the YUSO-31 variety. In 2018, the
maximum level of yield was also provided by the seed
sowing rate of 0.6 million units/ha. The corresponding
figure was 1.505 t/ha, which differs significantly from
all other data obtained (Table 3). For each seeding rate
0.6; 0.9; 1.2; 1.5; 1.8 million units/ha according to the
results of statistical calculations, the established seed
yield indicators are allocated to separate statistical groups.
This testifies to the regularity of the influence of each
seed sowing rate with its increase on the development
of significantly lower seed productivity of hemp crops
of technical grade Glyana. The lowest value of seed yield
was at the highest seeding rate. The range of changes in
yields involved in sowing rates from 0.6 million units/ha
to 1.8 million units/ha is in the range from 1.505 t/ha to
1.349 t/ha, respectively, the difference is 156 kg.

Table 3. Dependence of yield of marketable hemp seeds of technical grade Glyana on the influence
of sowing rates at a row spacing of 45 cm according to the Duncan criterion, t/ha

Sowing rate, Year Average for Homogeneous groups
million units/ha 2018 2019 2020 three years 1 2 3 4 5
0.6 1.505 1.420 1.592 1.506 .
0.9 1.475 1.380 1.540 1.465 e
1.2 1.435 1.332 1.500 1.422 e
1.5 1.400 1.288 1.455 1.381 e
1.8 1.349 1.253 1431 1.344 e
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In 2019, seed seeding rates provided a similar
impact as in 2018. The best level of yield of 1.420 t/ha
was set at the sowing rate of 0.6 million units/ha, at
the sowing rate of 0.9 million units/ha was significantly
lower and amounted to 1.380 t/ha. Increasing the seeding
rate to 1.2 million units/ha led to a further significant
decrease in crop productivity, with a yield of 1.332 t/ha.
The seeding rate of 1.5 million units/ha caused a decrease
in the yield of Glyana hemp to 1.288 t/ha, and the rate
of 1.8 million units/ha - to 1.253 t/ha.

In 2020, the regularity of the impact of seed
seeding rates on the yield of Glyana variety was the

same as in previous years. Each norm of sowing of seeds,
as an effective sign corresponds to a certain value of
the level of yield, which is allocated to a separate ho-
mogeneous group. According to the involved norms of
sowing of seeds 0.6; 0.9; 1.2; 1.5; 1.8 million units/ha,
the yield level of Glyana hemp was 1.592 > 1.540 >
1.500 > 1.455 > 1.431 t/ha.

Regarding the yield of Glesia hemp depending
on the influence of seed sowing norms, no differences
in the regularity of statistical distribution of data were
found, it was similar to Glyana and YUSO-31 varieties
(Table 4).

Table 4. Dependence of yield of marketable hemp seeds of technical grade Glesia on the influence
of sowing rates at a row spacing of 45 cm according to the Duncan criterion, t/ha

Sowing rate, Year Average for Homogeneous groups
million units/ha 2018 2019 2020 three years 1 2 3 4 5
0.6 1.698 1.733 1.779 1.737 .
0.9 1.655 1.605 1.727 1.662 e
1.2 1.560 1.473 1.683 1.572 e
1.5 1.506 1.404 1.628 1.513 e
1.8 1.480 1.370 1.586 1.479 e

In 2018, the maximum seed yield of 1.698 t/ha
was at the sowing rate of 0.6 million units/ha. Significantly
lower yields were obtained when sowing seeds of 0.9 mil-
lion units/ha - 1.655 t/ha, but higher compared to all other
sowing rates. At the sowing rate of 1.2 million units/ha,
the yield of 1.560 t/ha was significantly lower compared
to the sowing rates of 0.9 million units/ha, and the yield
at the sowing rate of 1.5 million units/ha was signifi-
cantly lower compared to the data obtained by sowing
rates of 1.2 million units/ha. At the sowing rate of 1.8 mil-
lion units/ha, the yield was the lowest and amounted
to 1.480 t/ha.

In 2019, similarly, the highest yield was formed at
the rate of 0.6 million units/ha - 1.733 t/ha. Significantly
lower hemp yield was at a higher rate of 0.9 million
units/ha and amounted to 1.605 t/ha. Increasing the seed
sowing rate to 1.2 million units/ha led to a further de-
crease in the productivity of Glesia hemp crops, as a re-
sult of which the seed yield decreased to 1.473 t/ha, or
132 kg compared to 0.9 million units/ha. The reduction
of the seed sowing rate to 1.5 million units/ha and 1.8
million units/ha similarly caused a significant decrease
in yield results, which confirms the obtained figures of

1.404 t/ha and 1.370 t/ha.

The test results for 2020 are characterised by sim-
ilar patterns that were established in previous years.
The maximum yield was achieved at the sowing rate of
0.6 million units/ha - 1.779 t/ha. Increasing the sowing
rate to 0.9 million units/ha resulted in a decrease in
yield by 52 kg.With a sowing rate of 1.2 million units/ha,
the yield was even lower - 1.683 t/ha.Afurther increase in
seeding rate led to a decrease in seed yield.Respectively,
according to the norms of 1.5 million units/ha and 1.8 mil-
lion units/ha, the indicators obtained for the Glacia variety
were 1.628 t/ha and 1.586 t/ha.

Thus, the regularity of the influence of seed sowing
norms on the yield of Glesia hemp is characterized by
a significant compliance with each of them by the seed
productivity of crops at a given width between rows in
crops of 45 cm.

Regarding the comparison of yields of varieties
according to Tables 2, 3,4 Glesia variety is characterised
by higher productivity. Statistical calculations based on
the Duncan criterion show the predominance of the
Glacia variety over the YUSO-31 and Glyana varieties
(Table 5).

Table 5. Dependence of yield of commercial hemp seed technical on the influence of the variety at a row spacing
of 45 ¢cm according to the Duncan criterion, t/ha

Sowing rate, Year Average for three Homogeneous groups
million units/ha 2018 2019 2020 years 1 2 3
Glacier 1.580 1.517 1.680 1.592 e
Glyana 1.433 1.335 1.504 1.424 e
YUSO-31 1.150 1.122 1.279 1.184 e
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In 2018, the yield data of varieties according to
the established indicators differ significantly compared
to each other. The maximum productivity was provided
by the variety Glesia, where the figure was 1.580 t/ha.
Significantly lower seed yield was in the variety Glyana -
1.433 t/ha, the difference is 0.147 t/ha. Variety YUSO-31
is characterised by a yield of 1.150 t/ha, which is less than
the data of the variety Glesia - by 0.430 t/ha.

A similar data distribution was in 2019. The maxi-
mum yield was formed by the cultivar Glesia — 1.517 t/ha,
while in the cultivar Glyana the indicator was significantly
lower, by 0.182 t/ha.YUSO-31 variety provided hemp seed
yield at the level of 1.122 t/ha, which is 0.213 t/ha less
than Glyan variety.

The same statistical distribution of data on the
yield of varieties was in 2020.The highest yield of hemp
seeds was shown by the variety Glesia, significantly in-
ferior to the variety Glyana, and the variety YUSO-31 was
inferior to the variety Glyana.

CONCLUSIONS

Efficiency in management of productivity of crops of hemp
technical on a level of productivity of commodity seeds
on the basis of application of the technological factor -
norms of sowing of seeds and a biological factor - a variety
of monoecious non-narcotic hemp in the conditions of the

Horash et al.

Western Forest-Steppe of Ukraine is established.

Based on the data obtained as a result of statisti-
cal studies using the multi-rank Duncan criterion, it was
found that the norms of sowing technical hemp seeds have
a significant impact on the yield of commercial seeds of
crops wide-row sowing for row spacing 45 cm. In accor-
dance with seeding rates of 0.6; 0.9; 1.2; 1.5; 1.8 mil-
lion units/ha on the average for years of researches on
experiment the following indicators of productivity are
established: 1.505 > 1.449 > 1.391 > 1.345 > 1.310 t/ha.
With the increase in the seeding rate from 0.6 million
units/ha to 0.9 million units/ha, the yield of commercial
hemp seed decreased by 3.7%, at the seeding rate of
1.2 million units/ha compared to the previous sowing
rates — by 4.0%, sowing rates of 1.5 million units/ha com-
pared to the norm 1.2 million units/ha - by 3.3% and
sowing rates of 1.8% compared to the norm 1.5 million
units/ha - by 2.6%.

All varieties of monoecious technical hemp in-
volved in the research provided the maximum realisa-
tion of biological potential in terms of marketability of
marketable seeds in the development of crops at sow-
ing rates of 0.6 million units/ha. Accordingly, accord-
ing to this sowing rate, the varieties are characterized
by the following yield indicators: Glesia - 1.737 t/ha,
Glyana - 1.506 t/ha and YUSO-31 - 1.271 t/ha.
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YpOo)XalHiCTb TOBapHOro HACiHHA KOHoMNeNb TeXHIYHUX
3a/1e)XXHo Big BNMBY HOPM BUCIBY Ta COPTY

Onekcanpp CaBuuy lNopau, Pita IBaHiBHa KnuMuweHa, Bacunb Mukonaitosuu Cyuek

MoAinbCbKMii fepXKaBHUI YHiBEpPCUTET
32316, Byn. LleyeHka, 13, M. KamaHeub-Toginbcbkmi, YKpaiHa

AHortauin. Ha cyuacHoMmy eTani 3abe3neyeHHs poO3BUTKY TEXHOOTi T BUPOLLYBAaHHS HEHAPKOTUYHUX KOHOMESb MOCTiMHE
3aBAAHHS MONAra€ y HeobxiLAHOCTI AOCNIIKEHHS peakLii HOBUX COPTIB Ha YMOBM (OPMYBaHHS arpoditoLeHo3y 3a
Pi3HMX NapaMmeTpiB rycToTM POCAMH Ha OAMHMUI naowi nociey. [oTeHuian 0OAHOAOMHUX HEHAaPKOTUYHMX COPTIB
KOHOMNI, BUBEAEHMX B IHCTUTYTI NyE'aHMX KynbTyp HauioHanbHOi akageMii arpapHuX HayK, y TEXHOMOTiT BUPOLLYBaHHS
Ha HaCiHHS B YMOBAaXx 3axifHMX 30H 3emyiepobcTBa YKpaiHM HefOCTaTHbO AOCNiAKeHo. MeTa AOChigKeHb NoNsrae
Yy BCTQHOBJ/IEHHI 3aN1€XHOCTI YPOXaNHOCTI TOBAPHOr0 HaCiHHS MOCiBIB KOHONENb TEXHIYHUX Bif TEXHONOMYHOro
dakTopa A, a camMe HOpPM BUCIBY Ha OCHOBI iXHbOI AndepeHLiaLii, a Takox GionoriyHoro daktopa B, To6T0 copTty
OLHOLOMHUX KOHOMESb NPU OpraHi3auii arpodiToLeHo3y 3a LWMPOKOpSAHOro cnocoby ciBbu B yMOBax 3axifHOro
Tlicocteny YkpaiHu. [laHi WoA0 BMBYEHHS OAHOLOMHUX HEHAPKOTUYHMX KOHOMENb CYYaCHWX COPTiB OTPMMAHI Ha
nifcTaBi OpraHi3oBaHOro NOALOBOMO AOCAILY B MEXaX eKCNePUMEHTaNbHUX OAMHML 33 YMOBU Pi3HMX HOPM BUCIBY
HaCiHHA. 3aCTOCOBaHi METoAM AN9 y3araJbHEHHS pe3ynbraTiB A0CNiAKEeHb: 3arajlbHOHAYKOBI, B OCHOBI SIKUX €
00€KTUBHICTb, JOKA30BICTb, BiATBOPEHHS Ta MaTeEMaTUYHO-CTaTUCTUYHUIA — AN 0OpO6KM ekcnepuMeHTaNbHUX LaHMX.
BcTraHOBNEHO 3aneXHiCTb YpOXKAMHOCTI HAaCiHHA KOHONAI Bif COPTY, A€ Pi3HMUA AAHUX CTAHOBUTb Y CEPEAHBOMY MO
nocniny po 25 %. [loBeneHo, Lo HOPMUM BUCIBY HaCiHHS 3a LUMPOKOPSLHOrO Crocoby CiBbU € pe3ynsTaTBHUM (DAKTOPOM Y
3abe3neyeHHi peanisaLii NpoAYKTUBHOCTI COPTiB KOHOMI B NociBax. OTpMMaHi pe3ynsTaTv AatoTh NiACTaBM CTBEPAKYBATH,
o AMdepeHLiaLis pakTopa HOPMM BUCIBY HACiHHS 33 KPOKOM ekcnepumenTy 0,3 MAH LWT./ra 3abe3neyye pe3ynsTaTMBHUIA
pO3MNoAiN OTPUMAHMX OAHMX HA OKPeMi CTaTUUHI rpynu. Lle fae MOXAUBICTb BUAINUTY KpaLli BapiaHTM HOpM BUCiBY
HaCiHHS 3 MeTOl pekoMeHaaLii BUpobHULTBY. [lepcnekT1BM NOAANBbLIOTO JOCNIAKEHHS NOAAraloTb Y PO3LLUMPEHOMY
BMBYEHHI BUPOLLYBaHHS CcOpTy [Necis KOHOMNAi TEXHIYHOI OAHOYACHO HA YPOXKAWMHICTb TOBAPHOIO HACIHHS Ta BONOKHUCTOI
npoayKLii, To6To Ha ABOGIYHE BUKOPUCTAHHA Be3nocepesHbo B yMOBax 3axigHoro Jlicocteny Ykpainu

Kntouosi cnoBa: WwmpuHa Mixpsab, NPOAYKTUBHICTb NOCiBiB, PakTOpU, OLHOAOMHI COPTU KOHOMENb, HEHAPKOTUYHI
KOHOMJi, 33KOHOMIpHIiCTb BNAUBY, eDEKTUBHICTb
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