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INFLUENCE OF & ADMIUM ON GROWTH AND CHLOROPFYLL CONTENT IN SUNFLOWER SEEDLINGS

Dandan Zhong, Student, Agrotechnologies and Natural Resources Faculty
Supervisor: Professor Halyna Zhatova
Sumy National Agrarian University

gadmium (Cd) are highly toxic and are widespread in agricultural soils, representing risks to plant and
human health. It easily penetrates plants through soil, accumulates both in the roots and above-ground parts of
plants in large quantities. On the other side heavy metals are important for plant growth and development, they
are components of many proteins and other substances. However, higher concentrations of heavy metals in the
soil can course to symptoms of toxicity and lead to growth inhibition in most crops. The reason of toxicity may
be the binding of metals to sulfhydryl groups of proteins, leading to inhibition of activity or disruption of structure.
It was noted the decrease in the degree of accumulation of plant pigments, inhibition of the intensity of
photosynthesis, photorespiration. In this case, the negative effect is explained by the possibility of replacing
magnesium cations with cadmium in the composition of green plant pigments, which leads to violation of their
metabolism. An excess of heavy metals can stimulate the formation of free radicals and reactive oxygen species,
possibly leading to oxidative stress. Heavy metals are absorbed from the soil mainly through the plant roots and
either remain there or pass to the shoots and into cells. For most plant species, roots represent a barrier for
metals. Therefore, the concentration of heavy metals in roots is usually higher than that of stems and leaves.
One of the main manifestations of the toxic effect of lead and cadmium on plants is a violation of the processes
of photosynthesis, including a decrease in the level of photosynthetic pigments.

The aim of the research was to study the effect of cadmium on the characteristic of germination, growth
rates and the content of photosynthetic pigments of sunflower seedlings. The object of the study were seedlings
of three sunflower samples: Esman - variety, Agent - hybryd, Adler - hybryd. Seeds were germinated in the
laboratory at temperature of 20-22 eu and a fourteen-hour daylight hours in growth boxes on the filter paper.
The control group of seeds was grown in distilled water, experimental variants - on solutions of cadmium sulfate
of various concentrations (0.1; 0.05; 0.025; 0.014; 0.07 mol) prepared with distilled water. Laboratory
germination, weight of 1000 seeds was estimated according to DSTU 4138-2002. The content of photosynthetic
pigments of chlorophylls A and B was determined by the generally accepted method of absorption
spectrophotometry.

Experiments have shown that the reaction of plants of different varieties to cadmium influence was similar.
The Cd solution was negative factor for sunflower germination process. This indicator changed from 84-96 %
(Agent hybryd), 92-100 % (Arlet hybryd), 78-100 % (Esman variety) depending on Cd concentration in solution.
The growth of the root was inhibited by heavy metal solution: its length in the experiment varied from 1.4-4.6 cm
(Agent), 1-3.1 cm (Arlet), 1,87-6.7 cm (Esman). All Cd concentrations influenced negatively on this parameter
of seedlings. As for weight of 100 seedlings we noted the decreasing of this indicator with increasing of Cd
concentration. The most inhibited effect was fixed for variant with 0,1 mol Cd solution. The weight of seedlings
decreased for 40,6 % (Esman variety), 63,4 % (Agent hybrid), 68.7 (Arlet hybrid) compare to control. The most
tolerant to heavy metal treatment in our experiment was Esman variety. Both hybrids were more sensitive to Cd
influence. It is well known the pigment complex of a plant organism very sensitive to changes in environmental
conditions. It should be attributed to those criteria that determine the degree of adaptation plants to natural and
anthropogenic factors of environment. It was proved that at a high level of soil pollution with heavy metals they
can cause the development of leaf chlorosis, which predominantly due to a violation synthesis of chlorophylls.

In our experiment it was found that cadmium sulfate in concentrations (0.1 mol) led to significant decrease in

the amount of chlorophyll A and B compared to the level of control plants. Content of chlorophyll"©@" + 6 b "
material of fresh mass mg/g was lower in variant with Cd (0.1 mol) compare to control (varied from 31.1 %
(Arlet hybryd) to 57.1 % (Agent hybryd).Similar reaction of plant was observed concerning of chlorophyll "©'
and chlorophyll "b" content, apartly. It should be noted that in the range of the following concentrations of
cadmium sulfate, significant shifts were observed in most indicators corresponding to the toxic effect of heavy
metal (significant inhibition of the growth processes of the root system and shoot, the content of photosynthetic
pigments). Probably, when adapting to high doses of heavy metals, the adaptive capabilities of plants are
exhausted due to the lack of metabolic resources. It is possible that changes in the indices of sunflower
seedlings are due to different activation thresholds of plant defense systems and, accordingly, their gradual
involvement in the process of adaptation to the damaging effect of cadmium with an increase in its concentration.
So, quantification of the inhibitory effects of Cd on seedling growth when supplied in simple Cd sulfate solutions
is the method for monitoring Cd toxicity. Advantages of this method are: (1) it is simple 2) rapid (frequently only
a few days growth in treatment solutions is required) and (3) easy to perform.
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FOREST MANAGEMENT IMPROVEMENT AS A SOLUTION TO CLIMATE CHANGE LIMITING

Inna Lapina, 2" year student, LM
Scientific Advisor: Senior Teacher T. Kyrychenko
Sumy NAU

Climate change on our planet and the state of forests are closely interconnected. On the one hand, we
can observe the changes in the Earth's climate, average annual temperatures rising, and changes in rainfall
patterns. More frequent and extreme weather conditions have a negative impact on forests. In addition, forests
and trees absorb and retain carbon dioxide, mitigating the effects of global warming. On the other hand, there
is a fact that deforested and burned forests are considered to be asource of carbon dioxide, contributing to the
greenhouse effect.Therefore, there is a necessity in integrated approach to solve these important issues.

Sustainable forest management provides a flexible, robust, credible and well-tested framework for
simultaneously reducing carbon emissions, sequestering carbon, and enhancing adaptation to climate change.
At the same time, it can help supply environmentally friendly forest products, protect biodiversity, secure
freshwater supplies, and provide other essential ecosystem services.

Forests are one of the most important carbon stores on our planet. However, deforestation that aims to
exempt the land for agriculture, releases the huge amount of carbon dioxide and other greenhouse gases into
the atmosphere, contributing to climate change. At the same time, forest plantations play a crucial role in
mitigating the effects of climate change, not only by absorbing greenhouse gases, but also by creating stronger
landscapes: they regulate the water regime, improve the condition of soils and preserve them for agriculture.

There is a need to stop deforestation and expand the reforestation. The replacing of fuel (gasoline, diesel)
with fossil and biofuel will reduce the pollution of the atmosphere with carbon dioxide.When fuel is burned,
carbon dioxide is emitted into the atmosphere. Its high concentration leads to global warming and changes in
the Earth's climate. Trees and forests help to mitigate the effects of climate change by absorbing carbon dioxide
from the atmosphereand converting it t hrough photosynthesis into carbon
and vegetation. The wood has the ability to hold carbon for a long period, so it will be good to use wood more
often for production of durable goods.

Ukraine plays an active role in international climate change cooperation processes.In 2019, the Cabinet
of Ministry of Ukraine has approved the Strategy for adaptation to climate changein Ukraine by 2030.The aim
is to reach three main objectives: 1. Strengthen capacity aimed to overcome natural disaster and other
dangerous climate change consequences. The application of technologies, which may minimize agricultural
production losses in case of predicted natural disasters and/or to restore production potential. 2. Provide
diversification of economic risks and strengthening economic efficiency. 3. Reduce climate change risk
sensitivity scale.

The objectives of the strategy,in their narrow meaning, include the issues of the: expanded
reforestation;the improvement of forest protection; working out of regional system of adaptive measures for
forest farming, aimed at preserving the biodiversity of forests; increasing the resilience and productivity of forests
while climate changes; development of agroforestry; maintenance and restoration and reconstruction of linear
forest plantations on arable lands.

Understanding of both regional vulnerability of Ukrainian forests to climate change and optimal ways for
developing corresponding adaptation strategies remains poor. The first step is the development of an operative
integrated forest monitoring system that would be able to provide early warning information on undesirable
changes in forest ecosystems. The second one is development and implementation of an interdisciplinary
science program on functioning and resilience of Ukrainian forests under ongoing and expected climate change.
Development of adapted to regional conditions models, which include most probable trajectory of Ukrainian
forests under expected environmental change and alternate sets of relevant forest management activities,
should be of the highest priority.
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RESERVOIR RIPARIAN ZONE-AN IMPORTANT BUFFER ZONE OF THE ECOSYSTEM

Tengfei Yan, postgraduate student, 2" year of education
Supervisor: Associate Professor E.O. Kremenetska
Sumy National Agricultural University

Reservoir riparian zone is the dry and wet area where the land is periodically submerged by water flooding
or exposed surface due to water storage or flood discharge, which is an important buffer area between water
area and land. Due to constant water erosion, the region has ecological vulnerability, and the ecological
environment changes dramatically, forming a unique energy exchange, material cycle and dynamic ecological
pattern. Plants in the reservoir riparian zone play a function of corridor, filter and barrier to the material flow,
energy flow, information flow and biological flow between the amphibious ecosystems (Millar C.I., et al. 2007;
Seavy N.E., et al. 2009; Zhang, et al. 2002). The definition of riparian zone is still controversial. In the
generalized, it is considered that the regions directly affected by water area are the scope of the riparian zone,
while in the narrow sense, it is considered as the boundary range between water area and land area, mainly
referring to the area affected by river water flow. As the cognition deepens, people gradually realize that the
riparian zone, as a complete ecosystem, has unique community structure and energy flow characteristics.
Therefore, the energy flow, material flow and water cycle of the riparian zone should be comprehensively
considered as a whole ecosystem (Lowrance R. R., et al. 2000; Whigham D. F.,1999; Minshall G. W., et al.
2007). Hughes, et al. (2003, 2005) vividly described the riparian zone as a small nature feature, and
systematically elaborated on how to carry out conservation activities for the small ecological feature areas with
important ecological benefits represented by the riparian zone (education, inventory, protect, sustainably
manage, restore, and create).

Reservoir riparian zone as a special form of riparian zone, is of great significance to soil and water
conservation, water quality improvement, ecological benefits and social benefits. Different from the riparian zone
formed by floodplains and valleys in open areas, reservoir riparian zone is more stable, generally will not change
with the occurrence of natural disasters such as deluge (Gregory, et al. 1991). However, it is also subject to
periodic fluctuation of precipitation, hydrology and human management frequently, which results in vegetation
succession and lateral migration of nutrients, sedimentary materials and particulate matter in the reservoir
riparian zone habitat. The hydrologic factor is the key factor that restricts the material energy flow in the reservoir
riparian zone. The full understanding of the hydrologic environment is the premise to comprehend the process
of biochemical, sediment deposition and pollutant migration in the riparian zone. Volke M. A., et al. (2019)
studied the habitat and plant succession regularity of the special riparian zone formed in the backwater area of
the Missouri River reservoir into the estuary.

Furey, et al. (2004) analyzed the temporal variation characteristic of two adjacent reservoir riparian zone
which one is a drinking water reservoir (water level change is more than 6 m) and the other one is a natural
lakes (water level change is less than 1 meter). The results show that the two reservoir riparian zone with
different hydrological characteristics have obvious differences in species abundance, photosynthetic active
radiation (PAR), nutrients, sediment, organic matter.
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DIFFERENCES IN IDEOLOGICAL AND PRACTICAL IMPLEMENTATION BETWEEN THE CHINESE
CLASSICAL AND MODERN GARDENS: THE ARTISTIC CONCEPTION AND EXPRESSION METHODS

Wang Qi angian, Masterbés student
Supervisor: Associate Professor E.O. Kremenetska
Sumy National Agricultural University

The aim of our research was to compare the style between the Chinese classical garden and modern
garden.

Landscape architecture is the embodiment of a culture, so the designer's ideas will be integrated into the
landscape design. The ideas and functions of classical garden and modern garden are different.

Ideological aspect. The characteristics of gardens in different periods are different. The classical garden
pursues the artistic conception of "although it is made by man, it is just like the sky opens" (Zou Weizhou, 2011).
In recent years, the western garden architectural style has gradually entered the Chinese garden. The Western
Garden pursues symmetrical effect, and even trims the flowers and trees into various regular geometric shapes,
which is symmetrical in form and emphasizes artificial beauty. Chinese modern garden not only continues the
excellent tradition of Chinese classical garden, but also integrates some excellent western gardening art. On
the whole, it combines natural society and modern science and art, forming a new pattern with many
characteristics of today's garden construction.

Function. Whether it is classical garden or modern garden, their common function is to watch. The biggest
difference between them is that they serve different objects. The service object of classical garden is mainly a
few people represented by the court and nobles. In fact, it is divorced from the popularization and exposes the
limitations of classical garden. Modern gardens pay more attention to the popularization. While maintaining the
ornamental value of gardens, more attention should be paid to the psychological needs of people's behavior,
and the research on various behavior phenomena of people should be paid attention to determine the selection
and setting of different outdoor facilities. The first mock exam of modern gardens is a single mode of classical
garden style, which is developing towards pluralism.

Architectural design. Mr. Baihua once commented on Landscape Architecture in this way: "to see the
infinite in the finite, and return to the finite in the infinite". Thus, the aesthetic spirit of garden architecture still
has a high realm (Dong Yiwei, Liu Hua, 2010). In architectural design, classical garden and modern garden
pursue two different expression methods. Classical garden emphasizes respecting nature and pursuing nature.
In classical garden, architecture is in a secondary position. The main pursuit is the original ecology of nature. In
local format, it often becomes the center of composition. The modern garden pays attention to the combination
of scenery and people, and pursues the scenery outside the scene. In order to achieve the unity of natural
beauty and artificial beauty.

Garden sketch. There are great differences between classical garden and modern garden. For example,
the material of sculpture in classical garden is generally composed of stone, which is a single element, while
modern garden is added with garden sculpture of various materials, which greatly enriches the connotation of
garden culture. In terms of garden lighting, the role of lighting facilities in classical gardens is only to provide
light at night. In terms of lighting, modern gardens not only have a similar role with classical gardens, but also
make use of a series of effects such as the hazy night color and the changing lights, which make the landscape
more profound.

References:

Zou Weizhou. Inheritance and development of Chinese classical garden and modern garden [J]. Modern
horticulture, 2011, (11).

Dong Yiwei, Liu Hua. Comparative study of classical garden and modern garden [J]. Young writer, 2010,
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THE CHINESE CLASSICAL AND MODERN GARDENS:
CONCEPTIONS OF THEIR CREATION AND PECULARITIES OF LANDSCAPE DESIGN

Wang Qi angian, Masterbés student
Supervisor: Associate Professor E.O. Kremenetska
Sumy National Agricultural University

As an art, garden not only records the process of architectural development, but also is the product of
times, thoughts, feelings and aesthetic concepts. The emergence and development of gardens play an
important role in the construction of human settlements and ecological environment. Although there are many
differences between the classical garden and the modern garden, the modern garden architectural form still
inherits part of the classical form. This topic from the classical garden and modern garden in all aspects of the
comparison, hope to be able to provide reference for the construction of urban garden and the improvement of
human settlements ecological environment.

Overview of Chinese classical gardens. The development stage of classical garden mainly includes
germination stage, turning stage, flourishing stage and mature stage. At the beginning of its rise, the garden
mainly provided hunting places for the royal nobles. It had certain original ecological characteristics and was
only a functional garden (Song Lina, Chen Liangming, Tang Li, 2008). In the turning stage of garden, that is,
the time of disintegration and turmoil in Chinese history, the garden art was separated from the original function
of hunting, and shifted to mainly sightseeing. During the Sui and Tang Dynasties, the national strength was
more prosperous, and gardens with the styles of Da Nei Yu Yuan and Xing Gong Yu Yuan were formed. At this
time, poets and painters also gradually participated in the gardening activities, forming a distinctive literati
garden style. At the same time, the scale of the private gardens in the early Song Dynasty was absorbed from
the mature gardens of the Northern Song Dynasty. Garden architecture has reached a very perfect state.

Modern garden. As early as 1969, lan Mcharg, a professor of landscape architecture at the University of
Pennsylvania, proposed a comprehensive ecological planning idea in his classic book design with nature (Liu
Yong, Yang Ying, 2008). In modern landscape design, under the guidance of ecological and environmental
protection ideas, more attention should be paid to taking some engineering and technical measures to protect
ecological components. China's modern garden not only continues the excellent style of Chinese classical
garden, but also integrates the Western Gardening Art. It effectively combines nature with modern science and
art, forming a new pattern of modern garden styles.

Modern gardening techniques. Under the influence of "Wei Li" thought, modern landscape architecture
highlights practicability and functionality, and pays more attention to the use of architecture, sculpture, plants
and artificial fountains.

In terms of landscape character, compared with the introverted character of classical garden, modern
garden embodies the extrovert character of architecture as the center.

However, in the space design, it is divorced from the communication between people and scenery. It
seems to be watching a painting art and losing some sense interest brought by the landscape.

Conclusion.Learning from cl assical gardens canot be
classical gardens relies more on intuition and experience. Modern design development should better grasp the
scale of rationality and sensibility, and design conception and creation on the basis of rational analysis.

References:

Song Lina, Chen Liangming, Tang Li. On the role of classical gardening thought in modern garden [J].
Shanxi forestry, 2008, (02).

Liu Yong, Yang Ying. Style comparison between Chinese classical garden and modern garden [J]. Anhui
Agricultural Science, 2008, (36).
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ENVIRONMENTAL FACTORS AFFECTING PLANT GROWTH

Stashko M. R., a first-year-student, faculty of Agrotechnologies and Environmental Use
Terokhina N. O., PhD, Associate Professor at the Department of Foreign Languages
Sumy National Agrarian University

Plant growth and geographic distribution are greatly affected by the environment. If any environmental
factor is less than ideal, it limits a plant's growth and/or distribution. For example, only plants adapted to limited
amounts of water can live in deserts. Most plant problems are caused by environmental stress. In some cases,
poor environmental conditions (e.g., too little water) damage a plant directly. In other cases, environmental
stress weakens a plant and makes it more susceptible to disease or insect attack.

Environmental factors that affect plant growth include light, temperature, water, humidity, and nutrition.
Itis important to understand how these factors affect plant growth and development. With a basic understanding
of these factors, you may be able to manipulate plants to meet your needs, whether for increased leaf, flower,
or fruit production. By recognizing the roles of these factors, you also will be better able to diagnose plant
problems caused by environmental stress

Light. Three principal characteristics of light affect plant growth: quantity, quality, and duration. Light
quantity refers to the intensity, or concentration, of sunlight. It varies with the seasons. The maximum amount
of light is present in summer, and the minimum in winter.

Light quality refers to the color (wavelength) of light. Sunlight supplies the complete range of
wavelengths and can be broken up by a prism into bands of red, orange, yellow, green, blue, indigo, and
violet.

Blue and red light, which plants absorb, have the greatest effect on plant growth. Blue light is
responsible primarily for vegetative (leaf) growth. Red light, when combined with blue light, encourages
flowering. Plants look green to us because they reflect, rather than absorb, green light.

Duration, or photoperiod, refers to the amount of time a plant is exposed to light. Plants are classified
into three categories: short-day (long-night), long-day (short-night), or day-neutral, depending on their response
to the duration of light or darkness.

Temperature. Temperature influences most plant processes, including photosynthesis, transpiration,
respiration, germination, and flowering. As temperature increases (up to a point), photosynthesis, transpiration,
and respiration increase. When combined with day-length, temperature also affects the change from vegetative
(leafy) to reproductive (flowering) growth. Depending on the situation and the specific plant, the effect of
temperature can either speed up or slow down this transition.

Water and Humidity. Most growing plants contain about 90 percent water. Water plays many roles in
plants. It is:

1 A primary component in photosynthesis and respiration

1 Responsible for turgor pressure in cells (Like air in an inflated balloon, water is responsible for the
fullness and firmness of plant tissue. Turgor is needed to maintain cell shape and ensure cell growth.)

1 A solvent for minerals and carbohydrates moving through the plant

1 Responsible for cooling leaves as it evaporates from leaf tissue during transpiration

91 A regulator of stomatal opening and closing, thus controlling transpiration and, to some degree,
photosynthesis

9 The source of pressure to move roots through the soil

1 The medium in which most biochemical reactions take place

Plant Nutrition. Plant nutrition often is confused with fertilization. Plant nutrition refers to a plant's
need for and use of basic chemical elements. Fertilization is the term used when these materials are added to
the environment around a plant. A lot must happen before a chemical element in a fertilizer can be used by a
plant. Plants need 17 elements for normal growth. Three of them--carbon, hydrogen, and oxygen--are found in
air and water. The rest are found in the soil.

Six soil elements are called macronutrients because they are used in relatively large amounts by
plants.
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REVIEW ANALYSIS OF MK-60 COFFEE GRINDER

Oksana Tolsta, 3rd-year student of Food Technologies Faculty, specialtyi A Food Technol ogi es
Research Supervisor i Olha Berestok, Assistant Professor of Foreign Languages Department
Sumy NAU

Nowadays, it is difficult to find a person who starts his morning without coffee. Coffee is an amazing
drink that awakens, captures with its wonderful aroma and taste. The beans are roasted and ground in coffee
grinders. Depending on how you are going to make coffee, grind is selected. Ground coffee quickly loses some
of its taste and aroma, so it is recommended to grind the beans immediately before consumption. There are
many different machines and mechanisms for grinding coffee. Let's consider the domestic machine for grinding
coffee, namely MK-60.

MK-60 is a machine that is used for grinding coffee. It consists of an electric motor, a working body in
the form of movable and immovable disks and grinders. The electric motor is mounted on rubber shock
absorbers. At the end of the motor shaft there is a disk with a rotating grinder. A removable cover with a fixed
grinder and a mechanism for adjusting the gap between the grinders are attached to the upper end of the body
of the working chamber. The machine has a loading hopper with a magnet to remove possible iron impurities
from the coffee. The machine is closed with a lid. The rotation of the motor is transmitted to the rotating disk.
Coffee beans from the hopper fall into the space between the grinders, grind and the blades of the rotating disk
fall into the unloading hole. Thanks to the vibration generator the oscillating movement is carried out and coffee
is completely unloaded. To stop the mechanism, it is necessary to press the button of red color of the magnetic
starter. After stopping the machine, it is recommended to squeeze the spring bar and remove the bag of ground
coffee. (1)

Let's compare coffee grinding machines of domestic MK-60 and foreign MC-99 (ltaly) production.

Table 1 - Comparative characteristics of machines MK-60 and MC-99

Indexes MK-60 [ &-99
Productivity, kg / h 60 12
Speed of rotation, rpm 1420 450
Kind of grinder Flat Conical
Motor power, kW 1,5 0,35
Length, mm 342 280
Width, mm 267 430
Height, mm 650 660
Weight, kg 55 15

If you look at the main technical characteristics of MK-60 coffee grinder, you can see the following: the
machine MiK-60 productivity is much higher. But, since MK-60 machine has a flat grinder, it is not recommended
to use it at full power. Because at high rotation speeds of grinders (1400 rpm) the equipment overheats and
coffee will probably taste burning, therefore it is recommended to use this machine at average (10 kg / h) and
small (7,2 kg / h) productivity as the grinder MK-60 is designed to grind 300 kg of coffee per day.

MC-99 is a machine of conical shape with two steel grinders: upper stationary grinder and lower
movable one. It has a more compact size, the gap between the grinders is adjustable to obtain the required
grind. The speed of rotation (450 rpm) is less in comparison with MK-60, but its productivity is higher (12 kg /
h). Therefore, overheating and even more burning of coffee during operation is almost impossible. MC-99
grinder is designed to grind 1000 kg of coffee per day. (2)

REFERENCES

1.https://studfile.net/preview/5194337/page:9/
2. https://www.bibliofond.ru/view.aspx?id=810642
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DIFFERENT WAYS TO USE ARTIFICIAL MEAT

Anna Tymoshenko, 3rd-year student of Food Technologies Faculty, specialtyi i Food Technol ogi
Research Supervisor i Olha Berestok, Assistant Professor of Foreign Languages Department,
Sumy NAU

Mankind from year to year increases the consumption and production of meat. The number of cattle is
constantly increasing, there is an expansion of pastures, but it cannot last forever. Scientists predict that
production of "artificial" meat will soon be not the least among other sales of meat products.

We are accustomed to the words like "fake" or "false" which are used in a negative connotation.
However, "artificial" meat is probably an exception. Nowadays, significant breakthroughs have been made in
the field of meat production in the laboratory. It is almost impossible to differ its taste from the natural meat and
the nutritional value is not inferior to the usual product, and most importantly - its production does not require
slaughter. Besides, the new "fake" meat is not at all like the one made from soy or gluten. As you know, artificial
pork was recently presented at the world's largest techno exhibition "CES" in Las Vegas. Moreover, experts in
this field claim that artificial meat will be safer [1].

As far as we know, scientists have long ceased to consider meat harmful to health. However, isn't it
harmful to the environment? Factually, in the livestock industry, pesticides, nitrogen fertilizers and other
chemical compounds are very often used to feed livestock. All this leads to global warming and other negative
consequences for the planet. Of course, no one denies the fact that with the help of antibiotics and other
technologies, animals have begun to produce more meat in recent years, chickens have increased in size, and
at the same time, profits have begun to increase. But have you ever thought that the area occupied by all
pastures, factories, farmsontheplanet amounts t o 1 of the entire | andmass
far, taking into account the fact that the population and its demand for meat are growing rapidly [2].

Nowadays, scientists are gradually making changes in this huge chain. Researchers create cultured
beef by collecting live cow muscle cells in a process they think is painless. They feed the extracted muscle cells
in the laboratory, where the cells multiply and grow into small strands of muscle tissue. Approximately 20,000
strands are combined to create a single piece of meat the size of a regular hamburger cutlet. According to this
principle, meat is used in different ways [3].

Thanks to the new technology, the composition of meat, its aroma, color and functionality will be better
controlled, and the scope of various diseases caused by food will be significantly reduced. Of course, not all
people are ready to believe in the reliability and saf e

The advantages of the artificial meat are:

A C-effedtiveness (in the laboratory meat can be grown as much as it is demanded for consumption.
This will save the natural resources and fodder needed to raise animals and birds.)

A Safety (as we already know,satstluely oleam $oitglimioatesthé n t he
risk of infection with swine and bird flu or salmonella, etc.)

A Environment al friendliness

A Humanity (the production of this meat excludes th

Nowadays, there are two major leaders in the production of "artificial” meat, namely - "Impossible foods"
and "Beyond meat". Their burgers are sold in the largest fast foods, such as: "Burger-King", "Carl's Jr.", "White
Castle" and others.

Now, "Impossible foods" uses soy and potato proteins, coconut and sunflower oil, grape sugar and
yeast extract.

Today, you can taste such meat in Ukraine, the prices, however, are very high, but it is only a matter of
time, because the products are still supplied from abroad.

Therefore, artificial meat will have a number of advantages in comparison with the natural one, including
the cost. Like any other technology, at the stages of industrial production, the cost should eventually fall to
commercially viable. At the same time, in the nearest future, environmental arguments will only gain strength.

REFERENCES
1. https://agravery.com/uk/posts/show/stucne-maso-abo-comu-i-ak-vidomij-startap-beyond-meat-
pocav-prodazi-v-ukraini.
2. https://aif.ru/food/products/iz_chego_delayut_iskusstvennoe_myaso
3. https://hightech.plus/2019/10/11/nashe-iskusstvennoe-myaso-budet-deshevle-govyadini
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FOREST MANAGEMENT IMPROVEMENT AS A SOLUTION TO CLIMATE CHANGE LIMITING

Inna Lapina, 2" year student, LM
Scientific Advisor: Senior Teacher T. Kyrychenko
Sumy NAU

Climate change on our planet and the state of forests are closely interconnected. On the one hand, we
can observe the changes in the Earth's climate, average annual temperatures rising, and changes in rainfall
patterns. More frequent and extreme weather conditions have a negative impact on forests. In addition, forests
and trees absorb and retain carbon dioxide, mitigating the effects of global warming. On the other hand, there
is a fact that deforested and burned forests are considered to be a source of carbon dioxide, contributing to the
greenhouse effect. Therefore, there is a necessity in integrated approach to solve these important issues.

Sustainable forest management provides a flexible, robust, credible and well-tested framework for
simultaneously reducing carbon emissions, sequestering carbon, and enhancing adaptation to climate change.
At the same time, it can help supply environmentally friendly forest products, protect biodiversity, secure
freshwater supplies, and provide other essential ecosystem services.

Forests are one of the most important carbon stores on our planet. However, deforestation that aims to
exempt the land for agriculture, releases the huge amount of carbon dioxide and other greenhouse gases into
the atmosphere, contributing to climate change. At the same time, forest plantations play a crucial role in
mitigating the effects of climate change, not only by absorbing greenhouse gases, but also by creating stronger
landscapes: they regulate the water regime, improve the condition of soils and preserve them for agriculture.

There is a need to stop deforestation and expand the reforestation. The replacing of fuel (gasoline,
diesel) with fossil and biofuel will reduce the pollution of the atmosphere with carbon dioxide. When fuel is
burned, carbon dioxide is emitted into the atmosphere. Its high concentration leads to global warming and
changes in the Earth's climate. Trees and forests help to mitigate the effects of climate change by absorbing
carbon dioxide from t he atmosphere and converting it thr
the form of wood and vegetation. The wood has the ability to hold carbon for a long period, so it will be good to
use wood more often for production of durable goods.

Ukraine plays an active role in international climate change cooperation processes. In 2019, the Cabinet
of Ministry of Ukraine has approved the Strategy for adaptation to climate change in Ukraine by 2030. The aim
is to reach three main objectives: 1. Strengthen capacity aimed to overcome natural disaster and other
dangerous climate change consequences. The application of technologies, which may minimize agricultural
production losses in case of predicted natural disasters and/or to restore production potential. 2. Provide
diversification of economic risks and strengthening economic efficiency. 3. Reduce climate change risk
sensitivity scale.

The objectives of the strategy, in their narrow meaning, include the issues of the: expanded
reforestation; the improvement of forest protection; working out of regional system of adaptive measures for
forest farming, aimed at preserving the biodiversity of forests; increasing the resilience and productivity of forests
while climate changes; development of agroforestry; maintenance and restoration and reconstruction of linear
forest plantations on arable lands.

Understanding of both regional vulnerability of Ukrainian forests to climate change and optimal ways
for developing corresponding adaptation strategies remains poor. The first step is the development of an
operative integrated forest monitoring system that would be able to provide early warning information on
undesirable changes in forest ecosystems. The second one is development and implementation of an
interdisciplinary science program on functioning and resilience of Ukrainian forests under ongoing and expected
climate change.

Development of adapted to regional conditions models, which include most probable trajectory of
Ukrainian forests under expected environmental change and alternate sets of relevant forest management
activities, should be of the highest priority.
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