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Abstract

In recent decades, serious climate changes have been observed. In the northern
hemisphere, including on the European Continent, this is manifested in climate
aridization. Many areas in sub-humid and semi-arid territories are subject to the
invasion of dry winds against the backdrop of the clear deficit of precipitation. The
complex of negative factors of aridization and instability of the meteorological
phenomena is already manifested in the European Russia. The processes of
aridization and instability especially affected the Black Sea Region and its northern
regions, the southern regions of Russia, the Caucasus Region, as well as adjacent
territories. The number of species and varieties of the agricultural plants require
special care and optimization of growth and development, when aridization of
weather and climatic factors occurs. Many berry crops are traditional in Europe,
Russia, the number of Asian countries and other regions. The article describes the
features of development and economic characteristics of cultivated plants, as well as
the environmental and resource properties of soils. Their influence on agrobiological
parameters, quality and productivity of the plants is shown using grapes as the
example. Research on the biological regulation of the use of fertilizers on company
grapes was carried out in accordance with the variety being studied, soil type, and
weather and climatic conditions. The results are grouped taking into account the
basic economic requirements for the characteristics of seasonal development, the
condition and quality of the crop. Information was obtained on the increase in the
yields and biochemical parameters of the fruits in experimental variants. The pivot
tables contain processed arithmetic average results. The results are statistically
significant when the errors in the arithmetic means are below 5 percent. The article
reveals the technology of ecological rationalization of land use and bioresource
management under aridization of meteorological and climatic conditions.

Keywords: Technology of rational land use; Variability of weather and climatic
conditions; Climate aridization; Agricultural plants; Grape; Organic farming;
Microfertilizers; Improving soil quality; Phenological monitoring; Plant condition
monitoring; Optimization of plant growth and development; Harvest quality.

1 Introduction
The variability and instability of the weather and climatic factors, the global and interregional

nature of climate change together can have the depressing effect on the many wild plants
(Larionov & Volodkin, 2023; Lebedev et al., 2023; Osland et al., 2023; Vedernikov et al., 2022)
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in their natural habitats, as well as on the plants under cultivation conditions (Agathokleous,
2023; Larionov et al., 2020). In the agriculture and in the complex of the plant sciences and
environmental sciences, taking into account the limiting influence of the weather and climatic
factors when growing crops is of decisive importance. Especially if the issue concerns territories
with the arid weather and climatic conditions.

The techniques and methods of the organic farming (Leong et al., 2022; Meneguzzo &
Zabini, 2021) and biologization of land use (Longhui & You, 2021; Sargsyan et al., 2025) make
it possible to significantly reduce the limiting nature of weather and climate, as well as
anthropogenic and technogenic pressure on the created and exploited cultural ecosystems in
various landscapes. This applies to different natural zones and agroclimatic regions. In particular,
the selection of the most suitable fertilizers in terms of the composition and properties
(Allahverdiev, 2021) allows you to solve many bioecological, soil protection and economic
problems. That is, protection of soils and improving of their morphophysical and biogeochemical
qualities should be based on natural biochemical cycles in soil systems, between the soil and
aquatic environment, soil and terrestrial organisms. The implementation of this approach seems
possible taking into account the complex of morphological, water-physical, agrochemical and
biological qualities of soils, as well as taking into account the biological and environmental
properties of cultivated plants and agrobiocenoses in general.

This is especially valuable in conditions of arid climate in regions with arid and semi-arid
climates (Zolotokrylin & Cherenkova, 2009; Savina et al., 2022; Yeghiazaryan et al., 2025) and
even in vast areas with the subhumid climate (Voronin et al., 2005; Zolotokrylin et al., 2018;
Slavskiy et al., 2024). Thus, in recent decades, aridization of weather and climatic conditions has
been the powerful complex limiting environmental factor for soil and plant systems and
especially for cultivated plants.

The following can be stated. During growing seasons, weather instability, frequent dry winds,
atmospheric and soil drought already affect not only the traditional arid and semi-arid regions of
Europe and Asia. For example, on the East European Plain, the number of ecoregions with the
semiarid climate is expanding in different directions.

This unfavorable eco-climatic trend is also spreading (Lubimov & Larionov, 2016; Melnik,
2020; Volodkin et al., 2021; Slavskiy et al., 2023) across territories with the traditionally sub-
humid climate. In particular, in the center, southwest, south and southeast of the Russian Plain,
climate aridization processes are clearly manifested. Here, relatively open steppe landscapes and
forest-steppe landscapes are especially susceptible to the effects of climate warming and dry
wind phenomena during the growing season. The phenomena of aridization in recent years have
already characterized the south, west and east of the Non-Black Soil Zone of Russia. In the
Central European Part of Russia (up to the Ryazan, Tula, Oryol, Moscow Regions and some
other regions) phenomena of dry weather in the summer and general warming in the winter
seasons are also recorded. This leads to loss of yields of agricultural field, garden and garden
crops. There is the weakening and accelerated aging of the woody plants in agricultural shelter
belts, roadside shelter belts, urban and rural landscaping. The decrease in the productivity of
urban and rural gardens has been noted.

There is the loss of ecological stability and ecological functionality of tree stands for
environmental and phytomeliorative purposes in the semiarid and subhumid regions of Russia
and neighboring countries (Armenia, Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, Iran
and other territories). There is also the loss of the stability and the decrease in phytomass
productivity in man-made and even natural forest ecosystems. Such unfavorable environmental
processes are observed in many territories of the East European Plain, including in Russia.

As a result, many negative ecological processes in soils and agrophytocenoses become
significant problems. Drought phenomena directly and indirectly initiate soil erosion, disruption
of water-physical properties, decline in fertility and disruption of the ecological regime in soils.
As a result, large areas are subject to degradation and alienation of agricultural and forestry
lands. There is the rejection of lands of other target categories from the use.
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Grapes (Vitis vinifera L.) are popular in many countries around the world. This is due to the
special taste and biochemical properties of the fruit. This is evidenced by the large number of its
varieties. Certain grape varieties are of great importance. This is due to the peculiarities of the
climate, cultural landscapes, the level of introduction of agrobiotechnologies and the biology of
the plants themselves of this species and the corresponding varieties. The viticulture is currently
gaining increasing importance in the agricultural farms of modern Russia and neighboring
countries.

The cultivated grapes are wonderful plant due to its diverse economic qualities. In addition to
its taste properties, it has very high decorative and medicinal value. It is highly important as the
ornamental shrub in urban gardening, in various arboretums, in landscaping, in agricultural food
and complex crop production. From the ecological and biological point of view, grapes have the
pronounced form of the shrub, refers to the woody plants. This plant has increased requirements
for the environmental conditions and, above all, for the weather conditions, climate, as well as
soils, moisture regimes and topography. But still, weather and climatic factors of the landscapes,
physical and agrochemical indicators of soils are of particular importance for the successful
cultivation of the V. vinifera plants.

It is shown that the success of growth of trees and shrubs in special landscape conditions
depends on the set of formed adaptations to environmental factors (Doroshenko & Maksimtsov,
2016; Larionov et al., 2020a). Of particular importance is the consideration of the various
limiting factors and the peculiarities of the economic exploitation of the natural and economic
complexes (Amirdzhanov, 1980; Galstyan et al., 2023; Pleshakova et al., 2021; Perstnev, 2001).
In all cases, it is necessary to ensure responsible and thorough controlover cultivated plants
(Dogadina & Larionov, 2020; Gromova et al., 2020; Larionov et al., 2018, 2020b, 2021; Samaha
et al., 2018; Volodkin et al.,, 2022) when organizing sustainable and highly productive
agricultural biocenoses.

During the growing season, the plant passes from one stage of development to another. At the
same time, its needs and interaction with the environment change. Plants have periods of
maximum nutrient intake, when the large amount of mineral elements is supplied in the fairly
short time. For some plants, this period is characterized by the very short period, for others, the
longer supply of the mineral nutrition elements is characteristic.

In addition to periods of maximum nutrient intake, plants have critical periods of nutrient
intake. The absence of one or another element at this time can negatively affect the productivity
and condition of cultural phytocenoses. So, during germination period, plants are very sensitive
to the lack of phosphorus, which promotes better growth and functioning of underground plant
organs, during intensive formation of vegetative mass — to lack of the nitrogen.

Each environmental factor or complex of interrelated factors has different significance for the
plant at different stages of its development. The ecology of the plant is staged. The same factor
and in the same quantitative expression can have the positive value in one the stage and negative,
harmful value in another stage. This makes it possible to trace the influence of any
environmental factors and their combinations throughout the life cycle and reproduction of the
plant (Agaev, 2002).

The influence of the environmental environment and its individual elements (factors) is rarely
the direct mechanical influence (breakage, lodging, etc.) or is limited to such. It is expressed in
changes in the internal environment of the plant, the metabolism in the cells and tissues of the
plant in the long chain of the biochemical reactions and physiological processes.

Therefore, the most thorough analysis of the effect of the influence of any environmental
factor is necessary in order to show the variety of transformations occurring in plant organisms.

The mineral nutrition of plants is one of the key factors that have the complex effect on the
plant. It affects the overall development and ecological status of plant organisms. The optimal
content of nutrients in soil ensures not only the full development of plants during the growing
season, but also contributes to the formation of the conditioned crop and the preservation of
certain characteristics characteristic of the variety or group of varieties. The supply of nutrients is
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very important during the dormant period of plants, when the generative buds are laid for the
next year.

In order for the plant to develop normally in its critical phases, it is necessary to provide it
with all the elements of nutrition. For this purpose, foliar top dressing is widely used in
viticulture [68]. They are especially effective when the soil is depleted of nutrients due to their
increased leaching or, conversely, reduced solubility due to lack of moisture, an unfavorable pH
value of the soil solution.

Therefore, in conditions of high temperatures, this method of introducing batteries is
especially relevant.

It was necessary to study the effect of microfertilizers as the environmentally optimizing
condition for growing cultivated plants. That is, it was important to identify how microfertilizers
can facilitate and improve the development of cultivated plants during aridization of weather and
climatic factors. This was the main ecological, biological and economic meaning of cultural crop
production in semi-arid and arid landscape conditions. With the manifestation of the
consequences of global climate change, this is relevant and economically feasible.

2 Materials and Methods

These studies and observations were carried out in the south of the Crimean Peninsula. This area
is characterized by frequent droughts during the growing season. There is the deficit of
atmospheric precipitation in the warm season.

The bioobject studied was the Culture-grapes. In this work, the development, bioecological
and economic characteristics of the Muscat White grape variety are analyzed from the studied
varieties of berry crops, year of planting 2009. The shoots of the berry crops under consideration
were obtained using the following rootstock: Berlandieri x Riparia Kober 5SBB. Plants were
planted using the 3x1.5 meter system. The spiral cordon formation was created on high bush
trunks. Plants are indissoluble, non-irrigated.

Field observations were carried out under normal weather conditions (Losev, 1994; Lukatkin
et al., 2005; Polous & Voiskovoy, 2013; Uranov, 1964). The condition of cultivated plants of the
species and variety under consideration was assessed. Observation of the condition and
development of plants (Gibadulina et al., 2022; Larionov & Volodkin, 2021; Siraeva et al., 2020)
took into account environmental conditions. Planning, implementation of experiments,
observations and records were carried out using guidelines that are relevant in cultivated crop
production and, in particular, in viticulture (Negrul et al., 1955; Potapov et al., 2000; Tseyko,
1967). Conveniently, these guidelines and recommendations can be used when growing plants in
dry climates and aridizing meteorological conditions. Based on plant growing and bioecological
guidelines (Modonkaeva, 2012), agrobiological accounting, determination of crop weight and its
condition, and assessment of bioecological signs of plant growth and development were carried
out. The carbohydrate content in berry juice was determined using the refractometer (ref 5x3).
The research results were subjected to statistical analysis using analysis of variance “by the field
experiment method” using the data analysis package Excel and Statistica.

3 Results and Discussion

At various times, woody and shrubby berry plants were previously cultivated and are currently
cultivated in Europe, Asia and other parts of the world. Many of these cultures retain great
economic, historical and cultural significance. Such plants include are Ribes nigrum, Ribes
rubrum, Ribes aureum, Ribes nigrum x Ribes divaricatum % Ribes uva-crispa, Ribes uva-crispa,
P. persica var. nucipersica, P. persica, P. armeniaca, Cerasus vulgaris, C. fruticosa, C. avium,
Prunus spinosa, P. domestica, Prunus cerasifera, Cydonia oblonga, Cornus mas, Rubus idaeus,
R. arcticus, R. caesius, R. fruticosus, R. vulgaris, Vaccinium uliginosum, V. corymbosum, V.
myrtillus, V. vitis-idaea, Rosa majalis, Sorbus aucuparia, Amelanchier ovalis, Crataegus
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laevigata, C. monogina, C. pontica, C. rhipidophylla, Vitis vinifera, Hippophaé rhamnoides,
Sambucus nigra, S. racemose, Empetrum nigrum, Mespilus germanica, Lonicera edulis, L.
caerulea, Viburnum opulus, V. lantana, Ficus carica, Citrus limon, C. reticulata, Punica
granatum, Olea europaea. The fruits of these plants in the number of European countries and
Russia are used as food or for adding as ingredients to various dishes, for the preparation of
tinctures, decoctions, jams, and medicines. In nature, many species of these plant representatives
occupy fairly large areas. In cultivation, these plants are even more widespread. The great
importance of these plants lies in heir quality as honey plants. Moreover, their use for
landscaping, landscape design, environmental and phytomeliorative purposes is found in Europe,
Russia and the number of other regions of the world. At the same time, they have high economic
demand. This demand lies in food, medicinal, decorative, cultural, educational, scientific values
and the variety of uses. In this work, we will focus on the analysis of the possibility of managing
the bioecological, economic and resource qualities of the cultivated grapes (Vitis vinifera) in the
organic farming against the backdrop of variability in weather and climatic environmental
factors.

However, it is important to point out the following. Grapes (V. vinifera) are popular and
economically in demand agricultural crop in Europe (Antoce & Cojocaru, 2018), Asia (Seckin et
al., 2023; Sharma et al., 2020), South America (Ullah et al., 2022) and many other regions of the
modern world. For the population of the Black Earth region and for the Non-Black Soil Regions
of Russia, the Volga, the region of the Black Sea, this plant also retains its economic value.
Moreover, to date, the need for the cultivation of cultivated grapes has increased. This is
necessary in various territories of Russia and neighboring countries due to landscape,
meteoroclimatic, geomorphological, hydrographic, edaphic and environmental features.

The following information was obtained on the research and observation territory. The type of
soil on the site is brown mountain non — carbonate. The mechanical composition is loam. The
humus content is 1.48 %, the soil pH is 6.9.

The demonstration scheme consisted of two variants-the experimental one (the use of
fertilizers from the companies "Agrinos" and "Lima-Europe") and the reference one (the
fertilizer system adopted in the farm).

Spraying was carried out four times during the entire growing season:

- first treatment — june 11 — "before flowering"; agrinos 2 (2) + calcibor gel (1) + micro gel
(1), and no treatment was carried out on the reference site;

- second — june 23 — "after flowering"; agrinos 2 (2) + gel fruit (2), on the reference-double
vin 20: 20:20 (2) + gumiful (0,1);

- third treatment-july 6 — "berries the size of the pea"; agrinos 2 (2) + gel fruit (2), on the
reference — double wine k (2) + gumiful (0,1);

- fourth treatment — august 11 — "the beginning of berry ripening". Gel calcibor (1) + gel fruit
(2).

The Terms of application of the microfertilizers were chosen taking into account the need to
provide plants with trace elements in the certain phase of the development.

The meteorological data: meteorological indications of the warm period of grapes on southern
coast of the Crimea were favorable for its growth and development. Average monthly values of
the temperature factor in the summer corresponded to the level of long-term average indicators
and did not significantly exceed them — 0.2-1.2°C. During the period of april — september, 72.8
mm of atmospheric fallout occurred, which is below the average for the years of observation by
205.7 mm (64.6 %). The main precipitation amounts of 30.2 % and 27.1 % were observed in
june and september, respectively. Meteorological indications are given in Table 1.

Table 1. Parameters of meteorological values during the development of berry crops in the warm
season
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Indicators - Periods

April May June July | August | September

Atmospheric

Sr?v)g:gf;qgiem 11.1 166 | 215 | 248 | 249 253
10.7 15.6 21.8 25.9 25.1 23.1

0) the current year

Precipitation, mm

a) average long-term 29.8 30.3 41.7 39.7 30.1 34.1

0) the current year 8.0 6.0 22.0 8.4 8.7 19.7

Note: based on weather station data.

Records and observations: With the average load of 20 eyes per bush, 18 full — fledged shoots
developed in the spring of 2020, and only 14 shoots with inflorescences (13 on the standard),
(Table 2).

This can be explained by the instability and significant variation in atmospheric deposition
during plant development during warm periods. From May to June, it was 36 millimeters, which
is 65.8 millimeters less than the annual average.

Table 2. The indicators of potential productivity of the grape plants
in experimental plots

Option Quantity, pieces / one bush Coefficients
Glazko Normally Fruit-bearing | Inflorescence | K; K>
\4 developed shoots shoots S
Experienc 20.0 18.3 14.1 15.0 0.8 1.1
e
Standard 19.2 17.7 13.0 14.3 0.81 1.11
NSRos 1.7 0.9 0.9 0.9 0.06 0.11

K2 — the coefficient of fruitfulness.
Source: compiled by the authors.

When harvesting the technical variety Muscat white, the increase in the average weight of the
bunch of grapes in the experiment by 16.2 % (up to 172.3 g) in the comparison with the standard
(148.3 g, Table 2). At the same time, the increase in grape yield was 0.9 t/ha or 18.4%.

We also observed the intensive accumulation of sugars at the stage of the grape maturation
(20.4 and 19.8 g/100 cm?).

Table 3. The influence of microfertilizers on the economic performance
of grape berries

Option Average Total Yield Yield level, Carbohydrate
cluster clusters, level, ton / one content,
mass, pieces / one | kilogram / hectare gram / 100 cm®

one gram bush one bush

Experienc 172.3 17.0 2.45 5.8 20.4

e
Standard 148.3 14.3 2.2 4.9 19.8
NSRos 59 0.9 0.12 - 0.4

Source: compiled by the authors.
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The values of the indicators in Table 3 show that in the experimental variants the grape yield
increases. Also, the quality of fruits by the weight of grapes is also significantly higher. The
yield of carbohydrates is also significantly higher. Therefore, the experiments carried out and
their results are useful in economic use.

Similar field experiments and observations were carried out in 2020-2023 in other types of
landscapes and agroecosystems using the example of the Lower Volga Region, Middle Volga
Region, Black Earth Region, region of the Non-Black Earth of Russia, Caucasus Region and
other territories. Similar results were obtained against the background of summer heat and
aridization. Microfertilizers show their environmental and economic efficiency and soil-
improving effect. The applied methodological approach and idea are also relevant for arid,
semiarid and subhumid landscapes in different natural zones and physiographic provinces. It is
possible to engage in farming even on soils that are poor in composition and saturation of plant
nutrients. Anthropogenic-technogenic phenomena unfavorable for soils and soil biota are also
limited.

The microfertilizers used are unique example of the organic farming in conditions of
variability and aridity of the weather and climatic factors. Many morphological, agrophysical
and agrochemical properties of the soils used are improved. In some cases, the level of the soil
fertility increases by 7-10 percent or more. On average, up to 10-20 percent of the soils contain
nutrients higher than nutrients. The level of the carbon sequestration in the soils increases by 1.1-
1.5 times. The increase in the productivity of above-ground plant biomass, inclusive of
increasing the yield and quality of berries of cultivated plants, indicates the optimization of their
growth and development and the sustainable deposition of the organic carbon in the phytomass.
Thus, the fundamental principle of rational, resource-saving and resource-producing
environmental management in crop production is implemented. Thus, obtaining high and high-
quality yields of economically important plants is quite possible by improving the ecological and
resource qualities of soils. Moreover, this can be achieved against the backdrop of adverse
consequences from the interregional and global climate with the trend towards desiccation of the
air basin and soil drought, and the decrease and deficiency of the atmospheric precipitation.
Thus, by managing the ecological and agrochemical status of soils with appropriate
agrotechnical measures, it is possible to involve land with signs of depletion and degradation,
alienated and waste lands, into crop production.

The practice of viticulture on the territory of the Crimean Peninsula is very significant. But it
is necessary to take into account the complex of the environmental factors and indicators of
developmental biology and conditions for ensuring high yields.

This has been realized by the conducted research and observations. Therefore, the goal of the
work has been fully achieved.

The experiments performed and the results as the research basis are aimed at facilitating the
passage of the main phenological phases by grape plants. Particular importance is attached to
ensuring sustainable and abundant fruiting, as well as monitoring this process. The fact is that
this cultivated plant also requires increased economic and labor costs (Sharma et al., 2020; Ullah
et al., 2022). However, many authors (Agaev, 2002; Amirdzhanov, 1980; Antoce & Cojocaru,
2018; Doroshenko & Maksimtsov, 2016; Modonkaeva, 2012; Negrul et al., 1955; Perstnev,
2001; Potapov et al., 2000; Samaha et al., 2018; Seckin et al., 2023; Sharma et al., 2020; Tseyko,
1967; Ullah et al., 2022) note the relevance and need to optimize the growth, development and
fruiting of grapes. Indeed, many scientists have noted the advisability of studying and analyzing
the role of the weather and climate change on the development and productivity of the grapes
[Modonkaeva, 2012; Seckin et al., 2023; Tseyko, 1967; Ullah et al., 2022), as well as on the
economic qualities of the fruits and subsequent products from them (Agaev, 2002; Antoce &
Cojocaru, 2018; Doroshenko & Maksimtsov, 2016; Modonkaeva, 2012; Perstnev, 2001; Sharma
et al., 2020). The same applies to the number of other berry crops.

The number of important points can be added. Some plant representatives are promising for
wider cultivation on used and degraded lands, as well as on some alienated and reclaimed
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territories. This applies to the number of the wild and the number of not very common cultivated
plants with unique medicinal, culinary, spicy, essential oil, melliferous, ornamental and/or other
economically valuable characteristics: Allium wursinum, A. victorialis, Alliaria petiolata,
Origanum vulgare, Fragaria vesca, Rumex acetosa, Rheum officinale, Mentha aquatica, M.
spicata, Corydalis cava, Thymus serpyllum, T. vulgaris, Pulmonaria officinalis, Viola odorata,
V. tricolor, V. lutea, Hepatica nobilis, Eruca sativa, Brassica juncea, Melissa officinalis,
Coriandrum sativum, Apium graveolens, Beta vulgaris subsp. vulgaris var. vulgaris. Traditional
food and medicinal crops can be grown everywhere, even on environmentally and economically
problematic lands. In the conditions of the instability of the soil moisture, precipitation
deficiency, occasional atmospheric droughts, and intense wind conditions, it is a priority to
provide cultivated plants with the bioclimatic optimum at the levels of occupied plant layers, as
well as the ground layer in the corresponding created cultural phytocenoses.

The applied method of bioecologicalization of land use may be of interest when growing
other types and varieties of berry crops and when planning other types of crop production. It is
obvious that our method of bioecologization of agriculture allows plants to overcome
unfavorable meteo-climatic and edaphic factors. This manifests itself, among other positive
bioecological and economic benefits, in increased plant productivity and improved fruit quality.

We believe that optimization and stabilization of the soil and ecological conditions in
croplands is of great importance in this matter. The methods of the organic farming and,
inclusive, biologization determine the most favorable biogeochemical background of soils for the
realization of the biological and economic qualities by the cultivated plants.

The great importance of our work lies in the implementation of conditions for improving and
protecting soils, creating conditions for an ecological optimum for plant development and
increasing the productivity of agrophytocenoses. The farming method we have considered
implements the principle of rational bioresource management and land use. The use of
microfertilizers helps to increase the resource and economic qualities of cultivated plants,
improve the resource qualities and ecological state of soils, carbon sequestration, and the general
increase in the pool of carbon and other nutrients in soils. The conditions for sustainable
agricultural crop production, ensuring the environmental and toxicological safety of agricultural
food products, food and economic security in subhumid, semi-arid and arid landscapes with
unstable and unfavorable manifestations of meteorological factors are also being implemented.

After all, the general trend of climate change initiates aridization of the environment,
destruction and degradation of soils through the transformation of relevant meteorological
processes, as well as with an increase in economic and technogenic pressure on phytocenoses
and landscapes. Therefore, methods of organic farming and, inclusive, bioecology in crop
production can significantly reduce dependence on hydrological and weather conditions, global
and regional climate changes and ecological transformation of landscapes.

4 Conclusion
The most important qualitative biochemical parameter of the grape harvest (and other berry
crops) is its sugar content (carbohydrate content). The mass concentration of carbohydrates
during the harvesting period was relatively high and amounted to 20.4 grams and 19.8 grams (on
the reference).

Research on the biological regulation of the use of fertilizers on the grapes of the companies
"Agrinos" and "Lima-Europe" in the considered landscapes of the northern region of the Black
Sea on the technical variety "Muscat White", revealed their impact on showed their impact on
the quantitative and qualitative parameters of the fruit (and in general, the yield) of the berry
crop in question. This is very significant and interesting in the overall economic and
environmental aspect. In the experimental version, the significant increase in the average mass of
the bunch of grapes was noted (by 24 gram). At the same time, the increase in yield was 0.9 t/ha
(18.4 %) compared to the standard.

The introduction of the microfertilizers of the certain micro — and macronutrient composition
during foliar top dressing in the most important physiological phases of the grape plant increases
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the stress resistance of the grape plants and contributes to the formation of the necessary quality
of the crop.

The determination of the environmental conditions is of great importance for determining the
productivity of the plants with special economic characteristics. In this case, we are talking about
grape bushes. Indeed, in the conditions of the Crimean Peninsula, vineyards can feel good. To do
this, it is important to take into account weather, climatic, landscape and environmental factors.
It is also necessary to take into account the species and varietal bioecological characteristics of
agricultural plants, which affects the economic qualities provided that microfertilizers are used.

In the warm and arid climate, it was important to determine the productivity of vegetative and
generative organs, which indicates the yield of the grapes. Statistically significant results were
obtained. They are relevant and may have broad economic significance. Research in this area
continues. In general, the plants of the agricultural crop under consideration have high
bioecological stability, high productivity and economic prospects. This valuable berry crop is
recommended for general cultivation, including in sub-humid regions and in regions with
aridization of weather conditions and climate.

It is absolutely necessary to develop food crop production in arid regions. To do this, it is
necessary to correctly select fertilizers, agricultural equipment and focus on the biological and
ecological characteristics of the cultivated plants themselves. Indeed, viticulture has prospects in
the above and other regions.

Taking into account meteorological conditions is important in plant growing practice. It is
important to indicate the following. The processes of aridization and desertification are distinct
not only in the south of the Russian Plain. This was previously thought. But in other territories,
arid phenomena occur frequently. Currently, in vast areas of semiarid regions and even in sub-
humid regions (and in some cases in areas of the humid zone) of the East European Plain,
unfavorable conditions for crop production are occurring. Also, such meteoroclimatic processes
and their variability are cumulative limiting factor for natural vegetation. The aridity of climate
change in recent years and the often unreasonable (irrational) nature of land use represent the
complex limiting factor in agricultural farming. Unfortunately, aridization of weather and
climatic phenomena represents the limiting factor for soil formation and at the same time the
destabilizing condition for the ecological and economic functionality and stability of soils.

Rational methods of mechanical tillage of soils and methods of organic farming can to the
certain extent minimize and even neutralize the degradation effects on soils and
agrophytocenoses. Today, the trend towards organic farming and biologization of agriculture is
very relevant and economically significant, taking into account geomorphological, soil-
ecological, ecological-geological, hydrographic, weather-climatic and anthropogenic-
technogenic factors in almost any area.

As a result, the life cycle of the cultivated plants was optimized with the trend towards
increasing resistance to limiting environmental factors and increasing productivity. Growth and
development were greatly facilitated. Faster and better fruiting was observed. Not only the yield
increased, but also the quality of the crops. That is, both from the economic and hygienic point
of view, significant effects are achieved when using the above methods of organic farming. The
work is of scientific and applied significance for agriculture, agroecology, bioresource science,
and rational land use. The results of the work are of great fundamental importance in general for
the biochemistry, physiology and ecology of plants, for the further development of the theory
and practice of creating sustainable and highly productive cultural phytocenoses. Taking into
account the conceptual framework and practice of adaptive agrolandscape science and rational
environmental management, the techniques used make it possible to obtain maximum crop yields
per unit of cultivated area. At the same time, plant development is realized within the limits of
the ecological and physiological optimum against the background of variability of weather
factors, aridization of climatic conditions and degradation phenomena initiated by them in soils.
The selected version of fertilizers showed versatility and high efficiency in improving resource
qualities and buffer properties, optimizing the ecological regime in soils and optimizing
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biogeochemical cycles between soils and agrophytocenoses using the described example.

The environmental problem of depletion and degradation of agricultural lands is especially
pressing. Given the limited work on agroforestry and the insignificance of activities to introduce
organic farming into crop production practice, the problems of land loss of resource and
economic characteristics become more urgent every year. The issue of returning degraded,
alienated and reclaimed lands to economic circulation and involvement in agricultural crop
production remains open in many territories. Although such lands can be brought into crop
production under certain influences through organic farming and the consequences of the
bioremediation effect.

Based on the research, observations and analysis of the information obtained, the following
can be stated. Using the example of the agricultural plant under consideration, the possibility of
managing its bioecological and economic potential is shown. The possibility of improving the
agrochemical and ecological qualities of soils under agrophytocenoses against the background of
arid weather and climatic conditions and other unfavorable environmental factors has also been
identified. Many agriculturally inconvenient lands can be brought into crop production, including
through the use of organic farming techniques.

Data availability: The datasets generated during the current study are available from the
corresponding author on reasonable request.
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