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Abstract. The purpose of the study was to establish the influence of shading grids of different
densities on the growth, development and productivity of sweet pepper plants under irrigation
conditions of the Left-Bank Forest-Steppe of Ukraine. The study was carried out at the Institute of
Vegetable and Melon Growing of the National Academy of Agrarian Sciences of Ukraine according

Suggested Citation:

Kuts, O., Pylypenko, L., Rozhkov, A., Semenenko, I., & Hulyak, N. (2025). Effectiveness of shading sweet pepper
for growing in the Forest-Steppe of Ukraine. Scientific Reports of the National University of Life and Environmental
Sciences of Ukraine, 21(1), 90-102. doi: 10.31548/dopovidi/1.2025.90.

‘Corresponding author

Copyright © The Author(s). This is an open access article distributed under the terms of the
v Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)


https://orcid.org/0000-0003-2053-8142
https://orcid.org/0000-0002-0353-6383
https://orcid.org/0000-0001-9138-7973
https://orcid.org/0000-0004-2729-4229
https://scireports.com.ua/en

Kuts et al.

to generally accepted methods using the field research method. The implementation of the research
provided for determining the impact of the introduction of shading plants with grids with a density of
45% and 60% on biometric parameters and productivity of sweet pepper plants, economic indicators
of cultivation efficiency. It was found that shading provides a significant increase in the diameter of
sweet pepper plants for both varieties (by 15.1-23.7%), and only for the Liubasha variety - an increase
in plant height (by 17.8-21.5%) and fruit height (by 10.1-15.2%). Shading using a grid with a density of
45% provides a significant increase in the number of fruits on the plant for both varieties (by 11.5%
for the Liubasha variety and by 48.5% for the Svitozar variety). Increasing the density parameter of
shading nets to 60% leads to a decrease in the number of fruits on plants. It was noted that for the
Liubasha variety, the growth of the average fruit weight when using shading is 11.1-25.6%, for the
Svitozar variety, this indicator decreases by 17.9-60.2%. A significant increase in the yield of sweet
pepper was provided by the use of shading with a grid with a density of 45% only for the Liubasha
variety (an increase of 24.3%). According to this technological approach, the economic parameters of
growing sweet pepper are increased (profit up to 14.75 UAH/m2, profitability up to 103%). The results
of the study may be useful for small and medium-sized farmers who grow peppers in the open ground,
to reduce the risks associated with heat and temperature changes

Keywords: Capsicum annuum L.; density of the shading grid; biometric parameters of plants;

productivity; profitability

Introduction

Sweet pepper is a heat-loving crop, but excessive
solar radiation can lead to overheating of plants,
sunburn, and reduced photosynthetic activity.
Optimal shading helps to reduce moisture evap-
ouration, maintain a favourable microclimate, and
reduce the temperature of the soil and air around
plants, which has a positive effect on moisture
retention and nutrient absorption. In addition,
shading can help to improve the marketable ap-
pearance of fruits, preventing them from burning
out in the sun, which is important for the market
quality of products. The study of shading efficien-
cy allows determining the optimal shading levels
for different climatic conditions, determining the
effectiveness of appropriate technological meas-
ures, such as the use of nets with different densi-
ties, agrofibre or mixed planting with other crops,
and developing recommendations for farmers to
increase the productivity of sweet pepper.

Sweet pepper (Capsicum annuum L.) is one of
the most valuable vegetable crops due to its rich
chemical composition and high nutritional value.
According to L. Pylypenko & O. Shabetya (2020),

its value is determined by the high content of
organic acids, salts, nitrogenous substances, and
sugars, which makes fruits not only useful, but
also an important component of a healthy diet.
In addition, the researchers noted that there is a
correlation between the morphological charac-
teristics of plants and their economically valuable
traits, which is important for breeding and seed
production. S. Vdovenko & PA. Shvydkyi (2023)
characterised pepper fruits as a multivitamin
product because they contain significant amounts
of vitamin C (100-300 mg/100 g). The researchers
pointed out that ascorbic acid is a powerful anti-
oxidant that helps to strengthen the immune sys-
tem and increase the body’s resistance to adverse
environmental factors.

The level of vitamins and biologically ac-
tive substances in pepper largely depends on the
growing conditions, in particular, light, humidity,
and temperature conditions. Accordingly, the in-
troduction of technological solutions aimed at
regulating microclimatic factors can have a sig-
nificant impact on the preservation of the quality
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characteristics of fruits. Optimisation of growing
conditions, including shading systems, is an im-
portant area of research that contributes to im-
proving the qualitative and quantitative indica-
tors of crop yield (Vdovenko et al., 2024).

The study by J. Diaz-Pérez (2013) considered
that one of the solutions to mitigate the effects
of high temperatures in vegetable growing sys-
tems is to manipulate plant development and
growth using screens or grids. The implemen-
tation of this technological measure does not
require high financial and resource costs and is
very actively used in different countries of the
world, but in different soil and climatic condi-
tions, their effectiveness varies significantly and
requires research to clarify the most effective
parameters of measures to reduce solar insola-
tion. G. Caruso et al. (2020) proved that extreme
fluctuations in air temperature and solar radi-
ation during the growing season are vital for
plant growth and yield. It was noted that the
introduction of shading provided an increase
in the pigment content in chloroplasts and im-
proved photosynthesis processes.

X. He et al. (2021) noted that, on the one
hand, ultraviolet radiation increases the develop-
ment of secondary metabolites in plants, such as
flavonoids, phenol derivatives, ascorbic acid, and
carotenoids, which affects changes in the colour
of leaves, flowers, and fruits, improved taste of
products and greater resistance to pests and dis-
eases. On the other hand, this type of radiation
can cause DNA damage and inhibit photosyn-
thesis, reducing growth and causing plant com-
pactness. S. Stanghellini et al. (2011) noted that
most vegetable crops are sun-loving, for which
productivity increases almost linearly with the
intensity of photosynthetically active radiation.
E. Kitta et al. (2014) investigated the photosyn-
thetic acclimatisation of sweet pepper plants to
protected soil conditions, noting that shading
promotes plant adaptation and can improve their
water regime. They found that such conditions
help to reduce moisture loss and maintain a sta-
ble level of productivity even in water scarcity.

Yu.M.Syromyatnikov(2023)analysed theimpactof
technological measures on soil moisture satu-
ration in sugar beet cultivation and noted that
the introduction of certain agrotechnical tech-
niques allowed reducing water evapouration and
improving the water balance of agrocoenoses.
Thus, both studies confirmed the positive effect
of shading on the water regime of crops, espe-
cially in conditions of drought and insufficient
precipitation.

Findings of O. Mohawesh et al. (2022)
demonstrated a positive effect of coloured
shading grids on a significant decrease in peak
daytime air temperatures and light intensity
(from 22 to 28°C and 9,992 Lux, respectively)
compared to the control (from 32 to 37°C and
24,973 Lux, respectively), which further pro-
vided an increase in the productivity of sweet
pepper plants (an increase in plant height, leaf
area, an increase in the amount of chlorophyll in
the leaves and vitamin Cin ripe fruits. According
to Hungarian researchers H. Darazsi Ledoné et
al. (2017) for growing sweet peppers in tunnels,
the use of a green shading grid led to a decrease
in yield, while yellow and red grids contributed
to an increase in yield and fruit quality of the
crop. It was indicated that the intensity of grid
shading should not exceed 35-40%.

Thus, it should be noted that the effect of
shading on the growth and productivity of pepper
plants significantly depends on the soil and cli-
matic conditions of cultivation. Thus, the purpose
of the study was to establish the effect of using a
shading grid of different densities on the growth,
development and productivity of sweet pepper
plants in irrigated conditions of the Left-Bank
Forest-Steppe of Ukraine.

Materials and Methods
The research was conducted during 2022-2023
at the Institute of Vegetable and Melon Growing
of the National Academy of Agrarian Sciences of
Ukraine, in typical soil and climatic conditions
of the Left-Bank Forest-Steppe of Ukraine. Sweet
pepper was grown by seedling method using
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drip irrigation. Its predecessor was cucumber.
Seedlings were grown in a heated film green-
house. Sowing was carried out in the second ten
days of March. Before selection, the seedlings
were tempered for 8-10 days and at the time
of planting, the pepper seedlings had a well-
branched root system. Seedlings (60-day) were
planted in the second decade according to the
scheme (60 +40) x 35 cm. According to the re-
search scheme, the shading grid was installed in
the second decade of June, that is, at the begin-
ning of the period of hot weather in given soil
and climatic conditions.

Two types of shading grid were used in the
studies: with a 45% shading effect and with a
60% shading effect, the effectiveness of which
was studied on two varieties of sweet pepper Li-
ubasha and Svitozar. Liubasha is a medium-rip-
ened variety (103-107 days) selected by the In-
stitute of Vegetable and Melon Growing of the
National Academy of Sciences, which has broad-
cone fruits of light yellow (bright red when ripe)
colour, 9-11 cm long, weighing 130-150 g, with a
wall thickness of 7-8 mm. The plant is compact,
standard. The variety is characterised by resist-
ance to wilting and viral diseases. Potential yield,
t/ha: 42-45 t/ha. Svitozar is a medium-late variety
(117-125 days) selected by the Institute of Vege-
table and Melon Growing of the National Acad-
emy of Sciences, which has cuboid fruits of yel-
low-green (bright red when ripe) colour, 9-10 cm
long, weighing 120-130 g, with a wall thickness
of 6-9 mm. The plant is compact, standard, short.
The variety is characterised by resistance to TMV.
Potential yield, t/ha: 36-42 t/ha.

Kuts et al.

The study was conducted according to the
methodology of research in vegetable growing
(Bondarenko & Yakovenko, 2001). The area of the
registered plot was 25.2 m?, repetition - quadru-
ple. In the experiment, biometric parameters of
plants (plant height, bush diameter, fruit height
and diameter) were considered, elements of plant
productivity (number of fruits per plant, fruit
weight, plant productivity) and fruit yield (by the
method of dividing weighing by the onset of tech-
nical ripeness) were determined.

The economic analysis was carried out based
on the calculation of net income, production cost,
and profitability level. Statistical processing of
the findings was implemented by the method of
variance analysis. Experimental studies of culti-
vated plants, including the collection of plant
material, were in accordance with institutional,
national or international guidelines. The authors
adhered to the Convention on Biological Diversi-
ty (1992) standards.

Results and Discussion

A certain dependence of the effectiveness of in-
troducing shading in the technology of growing
sweet pepper on the plant variety is established
(Table 1). For the medium-ripened Liubasha vari-
ety, the introduction of shading indicated a sig-
nificant increase in such biometric parameters
of plants as height (by 17.8-21.5% relative to
the control), bush diameter (by 18.7-23.7%), fruit
height (by 10.1-15.2%), and a positive trend to-
wards increasing the diameter of sweet pepper
fruit (by 4.7-6.6%). Different shading options (45%
and 60%) did not differ significantly.

Table 1. Influence of shading on biometric parameters
of sweet pepper plants (average for 2022-2023)

Biometric parameters of pepper plants

Shading options
Plant height, cm

Bush diameter, cm

Fruit height, cm Fruit diameter, cm

Liubasha variety

No shading (control) 51.1 43.9 9.9 6.98
Shading by 45% 60.2 52.1 10.9 7.44
Shading by 60% 62.1 54.3 11.4 7.31

Scientific Reports of the National University of Life and Environmental Sciences of Ukraine. 2025. Vol. 21, No. 1



Effectiveness of shading sweet pepper...

Table 1. Continued

Biometric parameters of pepper plants

Shading options -
Plant height, cm

Bush diameter, cm

Fruit height, cm Fruit diameter, cm

Svitozar variety

No shading (control) 50.9 49.1 6.75 6.75
Shading by 45% 51.9 56.5 7.38 7.38
Shading by 60% 54.8 60.0 7.19 7.19

LSD 5.25 5.62 0.81 0.70

0.95

Source: compiled by the authors

For the medium-late Svitozar variety, the
introduction of shading provides only a signifi-
cant increase in the diameter of the sweet pep-
per bush by 15.1-22.2%. According to the effect
on the height and diameter of the fruit, shading
causes only a positive trend. A positive trend
was also noted for the height of plants using
60% shading.

Shading had a different effect on the pro-
ductivity parameters of pepper plants of the va-
rieties under study (Table 2). It was noted that
when using shading by 45% for both varieties,

there was a significant increase in the number
of fruits on the plant (by 11.5% for the Liuba-
sha variety and by 48.5% for the Svitozar vari-
ety). Increasing the density of shading nets by
up to 60% leads to a decrease in the number of
fruits on pepper plants. For the Liubasha varie-
ty, this decrease is significant. For the Liubasha
variety, the use of shading provides an increase
in the average weight of the fruit. Fruit weight
increased by 11.1-25.6%. For the medium-late
Svitozar variety, the use of shading nets leads to
a decrease in fruit weight by 17.9-60.2%.

Table 2. Dependence of elements of productivity
of sweet pepper plants on shading (average for 2022-2023)

Productivity indicators of sweet pepper plants

Shading options  Number of fruits per plant,

Average fruit weight, g

Plant productivity, g/plant

units/plant

Liubasha variety
No shading (control) 5.20 90 469
Shading by 45% 5.80 100 583
Shading by 60% 4.25 113 481

Svitozar variety
No shading (control) 4,95 117 499
Shading by 45% 7.35 73 536
Shading by 60% 4.80 96 462
LSD 0.54 9.8 45.6

0.95

Source: compiled by the authors

The positive effect of shading plants on in-
creasing the productivity of the sweet pepper va-
riety Liubasha was noted. When using 45% shad-
ing, the plant productivity was 583 g/plant, while
without shading, this figure was 469 g/plant.
When using 60% shading, plant productivity does

not increase significantly, which is associated
with the formation of fewer fruits on plants.

For the Svitozar variety, 45% shading pro-
vides only a positive trend in increasing produc-
tivity (the growth relative to control is only 7.4%).
The introduction of 60% shading generally leads
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to a negative trend in plant productivity; the in-
dicator decreases from 499 g/plant in the control
to 462 g/plant.

The yield of sweet pepper plants depends to
a certain extent on the productivity of the plants

Kuts et al.

(Fig. 1). In the conditions of 2022, there was a sig-
nificant increase in the yield of Liubasha pepper
with the use of 45% shading. The yield increase
was 0.43 kg/m? or 18.2% relative to the control
with a yield of 2.36 kg/m?2.

4.5
4 3.87
35 3.33
3 2.7 294297 - 273277 2 275286
2.5
2
1.5
1
0.5
0
2022 2023 average for 2022-2023
Liubasha (control) Liubasha (45% shading) m | jubasha (60% shading)
Svitozar (control) Svitozar (45% shading) ¥ Svitozar (60% shading)
Figure 1. Yield of sweet pepper varieties depending on shading, kg/m?
Note: LSD, ,, for 2022=0.21 t/ha; LSD, , for 2023 =0.26 t/ha)

Source: compiled by the authors

In 2023, the yield of the Liubasha variety
also increased significantly with the use of 45%
shading, providing an increase of 0.86 kg/m? or
28.6%, and Svitozar varieties (increase of 0.38 kg/
m? or 12.6%). On average, over two years, there
was a significant increase in yield with the use of
45% shading only for the Liubasha variety (an in-
crease of 0.65 kg/m? or 24.3%). The introduction
of 60% shading does not provide an increase in
the yield of sweet pepper. Despite the increase in
the yield of sweet pepper for the use of shading

nets, this technological measure is economically
justified due to the payback of the cost of shad-
ing nets for three years of operation (Table 3). The
maximum economic indicators were noted for op-
tions with the maximum increase in the yield of
pepper fruits. Even with the payback of the cost
of purchasing a grid for one year for growing the
Liubasha variety, the use of shading with a 45%
grid provides an additional profit of 4.85 UAH/m?
but the level of profitability was still less than the
control (90.0%) and is 73.0%.

Table 3. Economic efficiency of sweet pepper shading (average for 2022-2023)

Economic indicators

Shading Total yield, Full expenses, Profit, Profit from Production  Profitability of
kg/m? UAH/m? UAH/m2?  shading, UAH/m? cost, UAH/kg production, %
Payback of grid purchase costs in one year
1. Liubasha
(control) 2.68 49.40 44.40 - 18.43 90.0
2. Liubasha
(45% shading) 3.33 67.30 49.25 4.85 20.21 73.0
3. Liubasha
(60% shading) 2.75 74.40 21.85 -22.55 27.05 29.4
4. Svitozar
(control) 2.86 50.10 50.00 - 17.52 99.8
5. Svitozar 3.06 68.00 39.10 -10.90 2222 575

(45% shading)
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Table 3. Continued

Economic indicators

Shading

Total yield, Full expenses, Profit, Profit from Production  Profitability of
kg/m? UAH/m? UAH/m? shading, UAH/m? cost, UAH/kg production, %
6. Svitozar
(60% shading) 2.64 75.10 17.30 -32.70 28.44 23.0
Payback of grid purchase costs in three years
1. Liubasha
(control) 2.68 49.40 44.40 - 18.43 90.0
2. Liubasha
(45% shading) 3.33 57.40 59.15 14.75 17.23 103.0
3. Liubasha
(60% shading) 2.75 59.70 36.55 -7.85 21.71 61.2
4. Svitozar
(control) 2.86 50.10 50.00 - 17.51 99.8
5. Svitozar
(45% shading) 3.06 58.10 49.00 -1.00 18.99 84.3
6. Svitozar 2.64 60.40 32.00 -18.00 22.88 52.9

(60% shading)

Source: compiled by the authors

With the payback of the cost of purchasing a
grid for three years of use for shading, 45% of the
grid provides an increase in the level of profit for
the Liubasha variety up to 14.75 UAH/m?, profita-
bility up to the level of 103.0%, which significant-
ly exceeds the economic indicators of growing
the Liubasha variety without shading.

The positive effect of using a shading grid
with a density of 45% on the biometric param-
eters of sweet pepper plants was also noted in
the study by E. Driesen et al. (2020), where the
increase in plant growth rates was attributed to
positive changes in the stomatal index and in-
creased photosynthetic productivity, and in study
by M.Moller & S.Assouline (2007) by reducing the
intensity of water evapouration by 38%.According
to R.Padron et al. (2015) under optimal irrigation
conditions, the use of a shading grid provided the
highest plant height, stem diameter and leaf area
Index, number of leaves per plant, and high dry
matter content in plant leaves.

However, according to D. De la Cruz-Ricar-
dez et al. (2023), shading has a positive effect
on plant growth and productivity of certain gen-
otypes of sweet pepper plants, especially those
where the introduction of shading reduces the
ripening period of fruits. For some varieties and

hybrids, the introduction of this technological
measure does not ensure the growth of biome-
tric parameters of plants. According to S. Saha et
al. (2010), different intensity of shading exposure
is associated with differential sensitivity of gen-
otypes to heat, which, in turn, depends on the
proline content in the leaves of the culture. A
decrease in the content of proline in the leaves
of plants of sensitive genotypes at high temper-
atures was also noted, while heat-resistant varie-
ties produce more proline,which indicates the role
of proline in the manifestation of heat resistance
of the corresponding sweet pepper genotypes.

J. Al-Bakri et al. (2013) point out the need
for significant changes in the technological pro-
cesses of crop cultivation under the influence
of global warming and climate transformation.
Without the introduction of additional protective
measures to reduce the adverse effects of criti-
cal temperatures, the productivity of agricultural
plants may decrease due to the appearance of
abiotic disorders (Ili¢ et al, 2017; Flaishman et
al,, 2015). A similar situation is observed in the
soil and climatic conditions of Ukraine, where
extreme weather conditions significantly reduce
the productivity of agricultural plants, including
sweet pepper.
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T. Dueck et al. (2016) noted that manipulat-
ing the plant growth environment is a key as-
pect of improving agricultural productivity and
improving the quality of crop production. S. De-
motes-Mainard et al. (2016) recommended imple-
menting light intensity regulation through the in-
troduction of various photoselective networks. In
fact, the maximum assimilation of carbon dioxide
for most C3 plant species occurs with relatively
low radiation exposure (600-900 umolxm™ x s71),
which corresponds to 30-40% of total sunlight
on a typical summer day. Thus, according to
M. Flaishman et al. (2015) the resulting excess so-
lar energy causes increased photoinhibition pro-
cesses, heat stress, and stomatal closure in plants,
which leads to a decrease in the net productivity
of photosynthesis. In addition, stable high tem-
peratures (35-40°C) due to high solar radiation
can impair cell division, leaf growth, and repro-
ductive development.

Since a certain dependence of plant growth
processes on the quality, quantity, and frequency
of light is established, the use of shading grids is
an effective way to reduce solar radiation by reg-
ulating the quality of lighting by increasing the
relative proportion of scattered light. E. Kitta et
al. (2014) noted the positive effect of using shad-
ing net as a physical protection against birds and
insects. Agricultural producers also use shading
nets separately, and integrate them with exist-
ing greenhouse technologies. The introduction of
grids for shading different colours acts as an effec-
tive factor in increasing the relative amount of dif-
fused light and absorbing various spectral bands,
providing significant changes in the light environ-
ment. According to E. Kitta et al. (2014), the intro-
duction of shading provides a significant reduc-
tion in the effects of stressors (biotic and abiotic),
which ultimately leads to improved plant growth.

Z.S.Ili¢ et al. (2012) indicated that the use of
coloured shading grids provides an increase in to-
mato yield in the range of 113-131%. A. Goren et
al. (2011) reported a 35% reduction in pepper
fruit damage when using pearlescent and yellow
mesh as a shading material compared to black

Kuts et al.

and red shading nets. Although black shading
nets are most commonly used worldwide, there is
growing interest in shading nets of different col-
ours to improve plant growth, yield, and quality.
As noted by K. Folta & S. Maruhnich (2007), using
different coloured shading grids, it is possible to
manipulate plant growth and development by af-
fecting numerous photoreceptors

The positive effect of shading ensures an
increase in the yield of sweet pepper, affecting
various physiological processes in plants and, in
general, the productivity of agrocoenoses. The
positive impact of using this technological ap-
proach, which was noted in the current study,
was also noted by S. Alkalai-Tuvia et al. (2014)
and A. Goren et al. (2011), which also noted the
positive effect of shading and the use of red,
pearlescent, and yellow grids for shading on the
biochemical composition of pepper fruits.

According to Z. Nagy et al. (2014) the in-
troduction of shading did not contribute to an
increase in pepper plant productivity, but a sig-
nificant increase in the vitamin C content of the
fruit was found. The growth of fruit quality indi-
cators without increasing the productivity of pep-
per plants with the use of shading was indicat-
ed by the results of K. Selahle et al. (2015), but
researchers have also noted a positive effect of
shading on increasing fruit resistance to rotting
diseases during post-harvest storage.

Both in the current study and in the papers
by N.Jeeatid et al. (2017) and Y.Jiménez-Viveros et
al. (2023) proved the fact of a positive effect on
the productivity of pepper plants of a moderate
level of shading. In the current study, increasing
the mesh density to 60% for the medium-ripened
Liubasha pepper variety did not cause a change in
the yield level, while for the medium-late Svito-
zar variety, it even caused a tendency to decrease
the fruit yield. According to Y. Jiménez-Viveros et
al. (2023), the introduction of shading nets or
plastic coatings to reduce light intensity does
not provide a positive consistent response to the
phytochemical profile of pepper plants, since the
intensity of vegetative mass growth and yield
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development depends on many factors. The study
by N.Jeeatid et al. (2017) noted that the maximum
positive effect is provided by the interception of
35% of total sunlight, but under the condition of
optimal daily irrigation, that is, controlling the
conditions of moistening sweet pepper plants.

The results of the current research are com-
pletely different from the findings of G. Timmer-
mans et al. (2020) and E. Kesumawati et al. (2020),
in which shading pepper plants did not provide
an increase in fruit yield and an improvement in
their quality characteristics. According to E. Kesu-
mawati et al. (2020), the use of shading nets with
densities of 25% and 50% in basic biometric pa-
rameters and yield was inferior to that of pepper
in the control without shading. But these studies
were conducted on hybrids that were specially
created for the appropriate soil and climatic con-
ditions, and, consequently, are characterised by
increased resistance to abiotic factors.

Conclusions

The introduction of a grid in the technology of
growing sweet pepper to reduce sunlight by 45%
and 60% provides a significant increase in the di-
ameter of plants for the medium-ripened Liuba-
sha variety and the medium-late Svitozar variety
by 15.1-23.7%. For the Liubasha variety, when
using shading, there was a significant increase
in plant height by 17.8-21.5% and fruit height by
10.1-15.2%.

A significant increase in the number of fruits
on the plant causes only the use of a grid with a
density of 45%. With this technological approach,

a smaller number of fruits are formed on sweet
pepper plants of both varieties, even relative to
the pepper growing system without shading.

For the Liubasha variety, an increase in the
average fruit weight for using all shading options
was noted by 11.1-25.6%, for the Svitozar varie-
ty — a decrease by 17.9-60.2%.

A significant increase in the yield of sweet
pepper was noted only for the Liubasha variety
with the use of a 45% shading grid, which pro-
vides an increase in yield by 0.65 kg/m? or 24.3%
relative to control. For the medium-late Svitozar
variety, shading with a grid with a density of 45%
causesonlya positive trend inincreasingyield (the
increase was 0.2 kg/m? or 7.0% relative to control).

According to the analysis of economic effi-
ciency, considering that the cost of purchasing
the grid will be distributed over three years of its
operation, the introduction of shading with a den-
sity of 45% leads to an increase in net profit for
the Liubasha variety to the level of 14.75 UAH/
m?,the level of profitability up to 103%, reduction
in the cost of production to 17.23 UAH/kg (under
control - 18.43 UAH/kg).

In the future, it is advisable to study in depth
the effect of different shading levels on the mor-
phophysiological parameters of plants, in particu-
lar, on the intensity of photosynthesis, transpira-
tion, leaf surface temperature, and water balance.
This would allow determining the optimal shad-
ing conditions that will help to increase crop pro-
ductivity in a variable climate.
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AHoTauif. MeTol HaykoBOi po60Tu Gyl10 BCTaHOBNEHHS BMIMBY 3aTiHIOBANbHOI CITKM Pi3HOI LWiNbHOCTI
Ha picT, pO3BUTOK i MPOAYKTUBHICTb POCAMH MEPLI0 COMOAKOro B YMOBaX 3pouleHHs JliBobepexHoro
Nicocteny YkpaiHu. Po6oTy npoBeaeHo B IHCTUTYTi 0BOYiBHMUTBA | HawTaHHMLUTBA HauioHanbHOT akaaeMii
arpapHux Hayk YKpaiHM 3a 3arafbHOMPUMHATUMM METOAMKAMM 33 OOMOMOroK MNOAbOBOrO MeToay
pocnipkeHb. Peanisauis pocnifxeHb nepenbavana BM3HAYEHHS BMIMBY BMPOBAMKEHHS 3aTiHEHHS
POCAMH CiTKaMM 3i WinbHicTio 45 % 1a 60 % Ha GioMeTpMyHi MapamMeTpu Ta NPOAYKTUBHICTb POC/UH
nepul CONOAKOro, EKOHOMIYHI MOKa3HUKM edeKTUBHOCTI BMPOLLYBaHHS. BCTaHOBNEHO, WO 3aTiHEHHS
3abe3neyvye iCTOTHe MiABULLEHHS NapameTpy AiaMeTp POC/IMH MepLi CONOAKOro Ans 06ox copTiB (Ha
15,1-23,7 %), a Takox Tinbku ana copty Jliobawa - niaBuLLEHHS BMCOTa pocamH (Ha 17,8-21,5 %) Ta
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BMcoTn nnogy (Ha 10,1-15,2 %). 3aTiHeHHs 3 BUKOPUCTAHHAM CiTKM 3i WinbHicTio 45 % 3abe3nevye ans
060X copTiB iCTOTHE NiABMLLEHHS KiNbKOCTi nnofiB Ha pocauHi (Ha 11,5 % pnga copty Jlobawa Ta Ha
48,5 % nns copty CBiTo3ap). 36inbleHHs NapaMeTpy WiNbHOCTI CITOK ANs 3aTiHeHHs Ao 60 % 3yMOBNIOE
3MeHLUEHHS KiNbKOCTi NioAiB Ha pociuHax. BinsHaueHo, wo ans copty Jliobalwa 3pocTaHHs cepefHboi
Macu nnoAy 3a BUKOPUCTAHHSA 3aTiHeHHs cknagae 11,1-25,6 %, nna copty CBiTo3ap LaHWIi NOKa3HMK
3MeHWwyeTbcs Ha 17,9-60,2 %. IcTOTHe niABWILEHHS YPOXAMHOCTI Mepui conoakoro 3abesneuvye
BMKOPUCTAHHS 3aTiHEHHS CIiTKOMO 3i WinbHicTio 45 % Tinbku pna copty Jliobawa (3pocTaHHs Ha 24,3 %).
33 BKAa3aHOro TEXHOMOTIYHOro MiAXOAY MiABMLLYKTbCS E€KOHOMIYHI MapaMeTpu BUPOLLYBAHHS NepLio
conopkoro (npubytok no 14,75 rpH/m2, peHtabenbHictb 8o 103 %). PesynbtaTv fOCNImKEHHS MOXYTb
6yT1 KOPUCHUMM AN MaNnX Ta cepefHix depMepiB., sKi BUPOLLYOTb NepeLb Y BiAKPUTOMY IpYHTI, 3 METOO
3HUXEHHS PU3MKiB, MOB'A3aHMX 3i CNEKOK Ta nepenagamu Temneparyp

Kniouosi cnoBa: Capsicum annuum L.; WinbHicTb 3aTiHIOBaNIbHOI CiTKM; GiOMETPUYHI NapaMeTpu pOCINH;
NPOAYKTUBHICTb; peHTabenbHiCTb
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