2520-6990




delloquium-journal
ISSN 2520-6990
ISSN 2520-2480
Colloquium-journal Ne17 (104), 2021
Czeéé 2

(Warszawa, Polska)

Redaktor naczelny - Pawet Nowak

Ewa Kowalczyk

Rada naukowa

Dorota Dobija - profesor i rachunkowosci i zarzadzania na uniwersytecie Kozminskiego

Jlemieiniak Dariusz - profesor dyrektor centrum naukowo-badawczego w zakresie organizacji i miejsc pracy, kierownik

katedry zarzgdzania Miedzynarodowego w Ku.

Mateusz Jabtoniski - politechnika Krakowska im. Tadeusza Kosciuszki.

Henryka Danuta Stryczewska — profesor, dziekan wydziatu elektrotechniki i infarmatyki Politechniki Lubelskiej.
Bulakh Iryna Valerievna - profesor nadzwyczajny w katedrze projektowania srodowiska architektonicznego, Kijowski
narodowy Uniwersytet budownictwa i architektury.

l.eontiev Rudolf Georgievich - doktor nauk ekonomicznych, profesor wyzszej komisji atestacyjnej, gtowny naukowiec
federainego centrum badawczego chabarowska, dalekowschodni oddziat rosyjskiej akademii nauk

Serebrennikova Anna Valerievna - doktor prawa, profesor wydzialu prawa karnego i kryminologii uniwersytetu
Moskiewskiego M.V. Lomonosova, Rosja

Skopa Vitaliy Aleksandrovich - doktor nauk historycznych, kierownik katedry filozofii i kulturoznawstwa

Pogrebnaya Yana Vsevoiodovna - doktor filologii, profesor nadzwyczajny, stawropolski pafistwowy instytut
pedagogiczny

Fanil Timeryanowicz Kuzbekov - kandydat nauk historycznych, doktor nauk filologicznych. profesor, wydziat

-Dziennikarstwa, Bashgosuniversitet
Aliyev Zakir Hussein oglu - doctor of agricultural sciences, associate professor, professor of RAE academician RAPVHN

and MAEP

Kanivets Alexander Vasilievich - kandydat nauk technicznych, docent wydziatu dyscypiiny inzynierii ogélnej wydziatu
inzynierii i technologii paristwowej akademii rolniczej w Pottawie

Yavorska-Vitkovska Monika - doktor edukaciji , szkota Kuyavsky-Pomarsk w bidgaszczu, dziekan nauk o filozofii i biologii;
doktor edukacji, profesor )
Chernyak Lev Pavlovich - doktor nauk technicznych, profesor, katedra technologii chemicznej materiatow
kompozytowych narodowy uniwersytet techniczny ukrainy ,,Politechnika w Kijowie”

Vorona-Slivinskaya Lyubov Grigoryevna - doktor nauk ekonomicznych, profesor, St. Petersburg University of
Management Technologia i ekonomia

Voskresenskaya Elena Vladimirovna doktor prawa, kierownik Katedry Prawa Cywilnega i Ochrony Wtasnosci
Intelektualnej w dziedzinie techniki, Politechnika im. Piotra Wielkiego w Sankt Petersburgu

Tenglz Magradze - doktor filozofii w dziedzinie energetyki i elektrotechniki, Georgian Technical University, Tbilisi, Gruzja
Usta-Azizova Dilnoza Ahrarovna - kandydat nauk pedagogicznych, profesor nadzwyczainy, Tashkent Pediatric Medical
Institute, Uzbekistan :

Gougle ®issuu calameo . soso

., HAYUHAR JAEKTPOHHAS
SUBAVOTEKA

LIBRARY.RU

COPERNICUS

B A .
«Colloguium-journal»
“ Wydaweca «Interdruk» Poland, Warszawa
Annopol 4, 03-236
E-mail: info@colloquium-journal.org
http://www.colloguium-journal.org/.




CONTENTS
BIOLOGICAL SCIENCES

Ab6dynnaeea H.®., N'yceiiHoea H.®., Abdynnaeea H.A.

BAUAHUE CONEA WENYHBIX KUCNOT U GEHONA HA HU3HECNOCOBHOCTb MOIIO‘-IHOKMC}'I bIX
MUKPOOPFAHM3MOB iN VITRO... e eraeaeae e aennratean s aenbteeaearsasnr tasrenabese setaanae D
Abdullayeva N.F., Huseynova N F Abdul!ayeva N A

THE EFFECT OF BILE SALTS AND PHENOI. ON THE VIABILITY OF LACTIC ACID MICROORGANISMS IN VITRO .........3

AGRICULTURAL SCIENCES
Amorc C.E.
BIONOTIYHUMA 3AXUCT POCSIUH AK OAWH 13 HUHHUKIB NOJANDLUOTIO PO3BUTKY OPTAHINHOIO
Amons S.E.
BIOLOGICAIL PROTECTION OF PLANTS AS ONE OF THE FACTORS OF FURTHER DEVELOPMENT OF ORGANIC
AGRICULTURE IIN UKRAINE ...ccceivrererriereeressessninassrosernesessessessessesssasisss sssssssssnssnssosssnssmnsmsessesssessessesssssessessesssnsnsnssessesd

Akhmetchina T. A.
INFLUENCE OF THE TYPE OF FEEDING ON THE MILK PRODUCTIVITY AND METABOL!IC PROCESSES OF DAIRY

Tonybenxo T..

BANAHUE MNOPOAHOCTU HA POCT, PASBUTUE U NPOOYKTUBHbBIE KAYECTBA TESIAT v cereeee e 16
Golubenko T.L.

INFLUENCE OF BREEDS ON GROWTH, DEVELOPMENT AND PRODUCTIVE QUALITY OF CALFS........cccoriverererernnnnn 16
Gutsol G. V.

INTENSITY OF AGGRESSION OF AGRICULTURAL LAND BY HEAVY METALS WITHIN

THE FRESH-STEPPE FOREST BANK 1o1iciiieievtriiciiiniritensiosiseresetesissnesesssseisssnsesssansasmsesns ensssnseesssssessssssensesssesssasnrasssnses 20

‘Kyqepsieuit B.I1., Jisomka .1, Kyuyepsiga M.®.
MOP®OONYHI NOKA3ZHUK KPOBI MOAOZHAKY WAHWWA NPU PIBHUX CUCTEMAX YTPUMAHHA............32
Kucheriavyi V.P., Lotka H.Il., Kucheriava M.F.
MORPHOLOGICAI. BLOOD PARAMETERS OF YOUNG CHINCHILLAS UNDER DIFFERENT HOUSING SYSTEMS ....... 32

Manamapyyk I.

GOEHOANOCMHHI ®A3U PO3BUTKY BYPAKY CTOAOBOMO 3ANEXHO Bl COPTY TA BO,EI,OYTPIAMVBAﬂbH nx
Palamarchuk 1.

PHENOLOGICAI. PHASES OF DEVELOPMENT OF TABLE BEETS DEPENDING ON THE VARIETY AND WATER-

Prokopchuk V., Pantsyreva H., Mazur K.

REPRODUCTIVE ABILITY ROSA L. IN LANDSCAPING PODILLYA OF UKRAINE ..coviverierismrerereeeseessseoseemsenseesseresenneens 42
Pydceka H.O.

EDEKTUBHICTb CUCTEMU 3AXUCTY NOCIBIB KYKYPY3U BIJ BYP'SHIB 3A PI3HUX CNOCOBIB OBPOBITKY
FPYHTY B YMOBAX AICOCTENY NPABOBEPEKHOTO YKPATHM .....ovvevvereiererereresessiserersessesseresranssssissienesseressen 87
‘Rudska N.O. '

EFFICIENCY OF THE SYSTEM OF PROTECTION OF MAIZE CROPS FROM WEEDS IN DIFFERENT METHODS OF SOIL
TREATMENT IN THE CONDITIONS OF THE RIGH BANK FOREST- STEPPE OF UKRAINE.....cccouruvcrmsesrcrrenimreresensiereseecd7

Biliavtseva V. v
METHODS OF WASTEWATER TREATMENT WITH THE HELP OF AQUATIC ORGANISMS... .. T




26 AGRICULTURAL SCIENCES /7 «GOLLO@QUIUNM--JOUDNAL » Z17(104), 2021

Gutsol G. V.
Vinnytsia National Agrarian University
Vinnytsia, Ukraine
DOI: 10.24412/2520-6990-2021-17104-26-32
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Abstract.

The current state of the soil cover is determined primarily by the activities of human society. This factor is
today in the first place among the factors transforming the soil cover of the planet. Intensification of agriculture,
increase of technogenic load on land resources, uncontrolled use of chemicals in conditions of low technological
culture and other influences lead to deterioration of soil quality, reduction of their fertilitv. Contamination of the
atmosphere, water and soil with heavy metals is a very serious problem, because most cultural landscapes are
affected by them, which in turn affects both crop productivity and product quality. Analysis of heavy metal con-
tamination of meadows and pastures showed that the maximum permissible concentrations of lead, cadmium, zinc
and copper were not detected. Thus, the concentration of lead, cadmium, zinc and copper in the soil of meadows
was lower than the maximum allowable concentrations of 120; 7.7; 2.5; and 18.7 times. Less lead, cadmium, zinc
and copper were found in pasture soils, respectively, in 113; 1.08; 1.09 and 1.88 times compared with the maxi-
mum allowable concentrations.

Our studies have shown that the content of lead and copper in arable land is 1.03 and 1.20 times higher,
respectively, compared to the muximum allowable concentrations. And the concentration of cadmium and copper
is lower. by 11.66 and 2.16 times, respectively, compared to the maximum allowable concentrations. In the soils
of perennial grasses, a lower concentration of lead, cadmium, zinc and copper, respectively, was found in 1.25;

1.84; 4.25 and 1.05 times compared to the maximum allowable concentrations.

Keywords: Agricultural lands, heavy metals, pollution, arable land, meadows, pastures, perennial grasses,

lead, cadmium, copper, zinc.

The territory of Ukraine is charactcrized by a
unique set of physical-geographical, landscape, hydro-
logical, structural-geological and other parameters,
which led to the formation within it of a significant
number of species and objects of natural resources. Ac-
cording to the Council for the Study of Productive
Forces of Ukraing, the most valuable among natural re-
sources arc land (72%) and mincral resources (26%).
Ukraine's land fund is characterized by an extremcly
high rate of agricultural development (71.2%). In the
structure of agricultural lands, the predominant share is
occupied by agricultural lands (69.12% of the total
area), and the plowed territory of Ukraine is 53.8%.
Significant length of the territory of Ukraine from west
to cast and north to south, location in several natural
and gecographical arcas causes significant differences in
the structurc of land resources in different administra-
tive entities. There are more than 38 types of soils in
Ukraine. They difter in structure, mineral composition,
content of humus and nutricnts, physical and chemical
properties, fertility, suitability for agricultural usc [4].

In the Forest-Steppe zone of Ukraine the soils oc-
cupy 20105.2 thousand hectarcs. Prolonged cxposure to
anthropogenic factors caused a high degree (75-85%)
of plowing of agricultural lands, impcrfection of tech-
nologies for growing crops, contamination of agroce-
noses with heavy metals, pesticides and nitratcs, as well
as othcr negative processes, led to the detcrioration of
agronomy.

The conscquence of the negative effects of anthro-
pogenic impact is the deterioration of the ecological
function of the soil in the ccosystem. The processes of
compaction and violation of watcr-air and nutrient re-
gimes arc developing.

Agricultural land occupies 42 million hectares, or
70% of the total fund of the country. 78.9% of agricul-
tural land - arable land (arable land) and perennial plan-
tations, 13.0% - pastures, 8.4% - hayficlds. Thc highest
share of arable land - in the steppe areas (70 - 80%) and
forest-steppe zone. Pastures are concentrated mainly in
the Carpathians, Polissya and in the south-eastern
steppe regions, hayfields - in the river valleys of the
forcst and forest-steppe zones [10].

Ukraine is characterized by a high degree of land
development; agricultural land accounts for 60% of its
area. A characteristic feature of the structurc of agricul-
tural lands of Ukraine is the total high share of plowed
land (80%), and in Kiravohrad, Vinnytsia and Ternopil
regions it is about 90%. Other areas are used for peren-
nial plantations (1.5%), hayfields (3.1%) and pastures
(11%). The structure of agricultural land is influenced
by natural, economic and social factors. Thus, the lands
of the forest-steppe zone are plowed by 85.4%, the
lands of Polissya - by 68.9% (here almost a third of the
arca of agricultural lands is occupied by natural forage
lands). ,

The basis of sown areas of Ukraine are crops of
grain crops (56%). They play a leading role in all re-
gions of Ukraine, especially those located in the steppe
and forest-steppe zoncs.

Ukraine ranks one of the first places in the world
in terms of agricultural land. The largest area of arable
land is occupied by crops of cereals, especially winter
wheat. Growing cereals has a latitudinal zonation.
Thus, crop production and animal husbandry are well
developed in Ukraine. All temperate crops are grown in
Ukraine, and the main branch of animal husbandry in
Ukraine is cattle breeding.
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The current state of the soil cover is determined
primarily by the activities of human society. This factor
is today in the first place among the factors transform-
ing the soil cover of the planet. Although natural forces
do not cease to act on the soil, the nature of their impact
changes significantly. Ways and means of human influ-
ence on the soil are diverse and depend on the level of
development of the productive forces ot human society
[6].

Of all soil types, the most fertile are chernozems.
Soil fertility is determined by a component such as hu-
mus (humus). It is an organic substance formed from
the remains of dead organisms, as well as as a result of
the activity of organisms that process these remains, de-
compose, enrich with carbon dioxide, watcr, ammonia
and other substances. The process of soil formation
(soil formation) is an important part of the biological
cycle of substances and energy. The soil provides
plants with potassium, carbon, nitrogen, phosphorus,
etc.

The largest area is occupied by the so-called ordi-
nary chernozems - 10.5 million hectares, typical cher-
nozems are 5.8 million hectarcs, southern - 3.6 million
hectares, podzolic - 3.4 million hectares. In addition to
chernozems, fertile soils are sod-podzolic, chestnut sol-
onetzic, brown soils, sandy, meadow and others.

Agricultural lands are formed according to the
wishes and needs of man. They operate within areas
where anthropogenic activity is lcading and has signif-
icantly changed the habitat. Therefore, the general
chemical and physical pollution of the environment de-
termines the conditions for the development of agroc-
cosystems.

The following aspects of the impact of anthropo-
genic activitics on agricultural land can be identified:

- global climate change caused or exacerbated by
anthropogenic activities to which it is necessary to
adapt;

- the impact of polluted air on vegetation;

- development of plants on soils contaminated
with heavy metals and radionuclides;

- long-term impact of pesticides on agroecosys-
tems;

- irrigation as a risk factor for soil condition;

- the impact of animal husbandry on the environ-
ment;

- changes in agroecosystems due to indirect human
action on associated specics [3].

Among the lands of the greatest economic value
are agricultural lands. The structure of land is the per-
centage of their area in the total arca of all, or only ag-
ricultural land. The composition and ratio of land do not
remain unchanged. Areas of land that have not been
cultivated before are involved in the production of ag-
ricultural products. In particular, swamps are drained,
shrubs are uprooted for growing crops. That is, there
arc processes of land transformation.

Intensification of agriculture, increase of techno-
genic load on land resources, uncontrolled use of chem-
icals in conditions of low technological culture and
other influences Icad to deterioration of soil quality, re-
dugction of their fertility. The main rcason is that inten-
sive agricultural tcchnologics have contradicted the

functioning of ecosystems, disrupted the natural cycle
of substances and energy in them.

An urgent problem today is the study of the accu-
mulation of heavy metals in soils. Soil contamination is
the process of introducing or creating new physical,
chemical or biological agents in the soil, or cxcceding
the average long-term natural level of concentration of
these agents over a period of time [9].

Among the pollutants on the scale of pollution and
impact on biological objects a special place is occupied
by heavy metals, which play an important rolc in meta-
bolic processes, but in high concentrations cause soil
contamination, adversely affect agroecosystems. Toxic
effects of heavy metals can be direct or indirect. The
danger posed by heavy metal contamination is exacer-
bated by their poor removal from the soil.

Once in ecosystems, heavy metals are constantly
moving, moving from one form to another. There are
the following systems of transition (translocation) of
heavy metals: air - soil, soil - water; soil - a plant; soil -
plant - animal; soil - animal - plant - man,; soil - plant -
man, etc. Heavy metals accumulate mainly in its upper
horizons, which contain most of the roots of plants. The
content of various elements in the soil is significantly
influenced by the atmosphere. The elements that are re-
lcased into the atmosphere through the pipes of the
chemical, heavy and energy industries, emissions from
vchicles have a significant impact on the environment,
and their cffect extends tens of kilometers from the
source of income. The use of mincral fertilizers helps
to increase all the necessary elements for plant growth
and development [5].

Heavy metals in mineral fertilizers are natural im-
purities contained in agricultural ores. Therefore, their
number in mineral fertilizers depends on the raw mate-
rial and technology of its processing. Every year the
area of soils suitable for agriculture is reduced. Im-
proper land use, pollution by industrial, agricultural and
household waste have intensified degradation pro-
cesses in the soil. In order to obtain systematic objec-
tive information about changes in soil condition, iden-
tify their causes and development trends, optimize hu-
man impact on the soil cover form a system for
monitoring the condition of soils.

The most valuable component of agricultural land
is arable land, which is characterized by the presence of
soil cover, which ensurcs fertility. Arable land plays the
role of the main means of production in the cultivation
of grain, technical, etc. Cultures [4].

Arable land is land that is systematically cultivated
and uscd for crops. Also arable land includes pure pairs,
crops of perennial grasses in crop rotation fields with
the term of usc provided by crop rotations, as well as
hatching fields. Rows of gardens and other perennials
that are temporarily used for crops are not included in
the arca of arable land, but arc accounted for as areas of
perennials. Arcas of cultivated hayficlds and pastures
plowced for the period of grassland renewal, as well as
occupied by crops of previous crops (not more than two
years), plowcd for the purposc of crcating long=term
pastures or improved hayficlds do not belong to arable
land.
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Pastures - land covered with perennial grasses and
not suitable for haymaking, are not fallow and are sys-
tematically used for grazing. The arcas of feeding and
quarantine plots, as well as areas of cattle runs arc taken
into account for pastures. Pastures arc divided into dry
and swampy.

Meadows - a plot of soil in conditions of sufficient
or excessive moisture, covered mainly with perennial
herbaceous plants, mainly cereals and scdges. 1t is usu-
ally used as pasture for livestock and as hayficlds. All
meadows are characterized by the presence of grass and
turf.

Meadows are classified by location on the main-
land, mountain and floodplain.

The best and most productive meadows are in
river valleys, where trees cannot grow through surface
waters [11].

Perennial grasses are plants that live for more than
two years. Biological factors such as improving the
structure of soils and increasing their fertility through
enrichment with available nitrogen should also be taken
into account. Perennial grasses are a good precursor for
all crops. Leaching of eroded lands with perennial
grasses is one of the effective means of combating ero-
sion and improving the ecological situation.

In the group of perennials can be distinguished
legumes (clover, alfalfa, white clover, Ukrainian lad-
venets) and cereals (buckthorn, red fireweed, foxtail,
giant broom, tall rycgrass, boneless barberry, meadow
thyme, etc.) in a mixturc with legumes (in its pure form
- mainly on sced areas.

Harmful anthropogenic impact, as well as the ram-
pant elements, natural and man-made, cause enormous,
sometimes irreparable damage to the soil. These are,
first of all, water and wind erosion, deterioration of soil
structurc, mechanical destruction and compaction of
soil, constant depletion of humus and nutrients, soil
contamination with mineral fertilizers, pesticides, lub-
ricants and fuels, waterlogging and salinity.

Over the last few decades, the intensity of soil con-
tamination with harmful substances has been growing
rapidly due to the high level of chemicalization of agri-
cultural production. All this negatively affects the qual-
ity of food raw materials, which in turn increases the
incidence of the population. Therefore, the issue of
studying the condition and ecological safety of soils is
relevant today.

Contamination of the atmosphere, water and soil
with heavy metals is a very scrious problem, because
most cultural landscapcs are aftected by them, which in
turn affects both crop productivity and product quality.
The source of hcavy metals entering the soil can be pre-
cipitation, which may contain lcad, cadmium, arsenic,
mercury, chromium, nickel, zinc and other clements.
The largest source of heavy metals is industry. Heavy
mctals cnter the atmosphere in the form of aerosols,
dust, solutions in wastewater and debris. Heavy metals
in mineral fertilizers are natural impurities contained in
agricultural soils [2].

Pollution of agro-ecosystems by heavy metals is
an extremely important and urgent problem today.
Their danger is determined by the ability to accumulate

in the soil, join the food chains and be transmitted by
them from plants to the human body.

Soil protection is a very acute problem, which is
directly related to the issues of yield and food security.
It is necessary to increase fertility and maintain the re-
silience of the biosphere. Soil analysis for heavy metals
is included in the-list of measures for environmental
monitoring of soils. Heavy metals adversely affcct
plants, animals and soil microflora. Currently, heavy
metals are considered one of the main pollutants in the
ecosystem. In the conditions of intensive anthropogenic
influence their hit in agroecosystems exceeds its pro-
tective properties.

Contamination of the soil with heavy metals leads
to a decrease in yield and quality of agricultural prod-
ucts. Heavy metals in arable soils also pose a serious
threat to human health, as they enter plants from the soil
and from them into the body.

Heavy metals are present in the soil as natural im-
puritics, and the reasons for the increase in their con-
centrations are related to human activities. In recent
decades, duc to the rapid development of industry, there
has been a significant increase in their content in the
biosphere, atmosphcre and hydrosphere, so they are
now one of the priority polluters of land resources. Un-
der conditions of intense anthropogenic impact, the in-
flow of heavy metals into the agroecosystem exceeds
its protective (buffer) properties. This reduccs the yield
and quality of crop products, making it dangcrous tor
humans and animals [9].

Depending on the type of source and propertics,
there are two types of heavy metals:

1) lithogenic, ic associated with the parent breed,;

2) anthropogenic, ic thosc that fall into the soil as
a result of human activities.

Heavy metal pollution is mainly local. The most
polluted areas are found near industrial centers, large
industries, construction of highways.

Once in the soil, heavy metals constantly migrate,
turning into one or another form of chemical com-
pounds. Somc of them are subject to hydrolysis, others
can form sparingly soluble compounds and become
fixed in the soil. Heavy metals in the soil can be in three
states: non-exchangeable, exchangcable, watcr-solu-
ble. Moreover, all types of soil absorption capacity take
part in the processes of accumulation and transfor-
mation of metals.

Plants, like all living organisms, can countcract the
increase in the concentration of heavy metals only to a
certain extent. And a further increase in their concen-
tration leads to the suppression and death of living or-
ganisms. The accumulation of heavy metals in the up-
per layers of the soil results in the depletion of the spe-
cies composition of plants and microorganisms and the
deterioration of the conditions of growth and devclop-
ment of cultivated plants. :

Soil pollution is the result of economic activity in
the past and 2 now.

The soil is most often contaminated with metal
compounds and organic substances, oils, tar, pesticides,
explosives and toxic substances, radioactive, biologi-
cally active combustible materials, asbestos and other
harmful products. The source of these compounds is




«COLLOQUIUM-JOURNAL » #T70004) 2021 7 AGRICULTURAL SCIENCES 29

most often industrial or domestic waste, buried in cer-
tain places, or unauthorized landfills [8].

In Europe, the problem of unauthorized landfills
for houschold and industrial wastc descrves priority.
The cost of tackling the effects of cnvironmental pollu-
tion in Europe is more than 10 billion curos.

Soil contamination with hcavy mctals such as mer-
cury, cadmium, lead, chromium, copper, zinc and arse-
nic (arsenic) is quite dangerous. Heavy mctals are pre-
sent in the soil as natural impuritics, but the reasons for
the increase in their concentrations are related to:

« industry (non-ferrous and ferrous metallurgy, en-
crgy, chemical industry),

» agriculturc (irrigation with contaminated water,
usc of herbicides),

» incineration of fossil fuels and waste,

* by motor transport.

Contamination of agricultural land with heavy
metals leads to reduced yields and increased content in
agricultural products [7].

The incrcase in the amount of heavy mctals in
meadows occurs mainly in the surface (up to 5 cm) lay-
ers of soil. They are dircctly consumed by animals dur-
ing grazing.

Heavy metals are toxic and interfere with the ac-
tivity of soil microflora. Their concentration in the soil
can persist for decades and even centuries.

Reducing emissions of heavy metals is the most
affordable way to limit their impact on soils. Even if the
number of cars increases, in the case of using gasoline
without harmful impurities), you can rcduce lead emis-
sions. :

In Central and Eastern Europe, industrial cmis-
sions of heavy mctal compounds still remain significant
[3].

The introduction of comprehensive measures to
limit soil acidification can effectively reduce emissions
of heavy metals. The amount of heavy metals in the soil
can be reduced by using low-metal fertilizers, replacing
inorganic pesticides with organic products, and using
other methods. The source of hcavy metals in soils are:

a) parent breed;

b) precipitation {dust, rain);

c) biological material - organic matter.

Depending on the type of source and properties of
heavy metals in the soil, there are two types of heavy
metals:

1) lithogenic, ie associated with the material of the
parent breed;

2) anthropogenic, ie those that fall into the soil as
a result of human activities.

In the second case, the adsorption properties of the
soil are very significant. They are due to its specific
structure: it contains micelles of mineral or organic col-
loids and soil solution. Micelles of soil colloids usually
have a negative charge, which facilitates the exchange
adsorption of the deposition of heavy metal ions from
the soil solution to the diffusion layer of the micelle.
The adsorption propertics of the micelle depend on both
the type and structure of the colloid and the nature of
the cation. The highest adsorption capacity, which is
defined by the so-called adsorption capacity (the total

number of cations, which on the diffusion layer is ex-
pressed in milliequivalents, 1e, per 100 g of soil), is in-
herent in organic colloids [1].

Dcpending on the content of organic matter in the
soil, it, due to changes in thc adsorption capacity,
changcs the content of heavy mctals, which is consid-
crcd natural. The adsorption capacity of the cation in-
creascs with its valence and depends on the radius of
the-metal ion in the anhydrous and in the aqueous state.

The total adsorption capacity of the soil is influ-
cnced by the possibility of exchange adsorption arising
from isomorphic substitution of ions, regardless of pH,
as wcll as the possibility of additional adsorption asso-
ciated with the dissociation of protons of active groups.
The last of these processes largely depends on the pH,
ie the acidity of the soil. Due to the increasing acidity
of soils under the influence of anthropogenic processes,
the share of acid soils with the pH of the soil solution
below 4.65 increases. In such soils, the adsorption ca-
pacity changes, which leads to an increase in the con-
centration of some forms of heavy metals in the soil so-
Iution [6].

The cations adsorbed to the diffusion layer of the
colloid are exchanged with the cations of the soil solu-

* tion. The ease and rate of cation exchange depends on

the type of other cations in the adsorption complex, as
well as on the type of anions present in the soil solution.
Cations that form sparingly soluble or volatile com-
pounds with anions present in the soil solution are more
casily released from the adsorption complex. Thus, ad-
sorption processes are accompanied by precipitation
processes - dissolution of salts of heavy metal ions and
much less often - oxidation processes.

The most dangerous heavy metals that contami-
nate soils, food and feed are lead, cadmium, zinc, cop-
per and others. Approximately 90% of heavy metals cn-
tering the environment are accumulated by soils.

In the soil, lead is a very weak migrant. Lead is
very easily adsorbed by sludge minerals, iron and alu-
minum hydroxides, as well as organic substances. It is
rclcased from the soil solution in the form of carbonates
and phosphates, which indicatcs its stable location in
the soil, in particular where the soil pH is greater than
6.5. After changing the pH of the soil towards acidic,
mobile hydrocarbonate forms of PboHCQO3* appear, as
well as organic complexcs.

Also, the increasing acidity of the environment
causes the formation of chemical forms of lead, which
are relatively soluble [2].

Cadmium. The impact of cadmium on the environ-
ment is evidenced by the following properties: exist-
ence in soluble form; ability to accumulate by plants;
similarity of physicochemical properties of Cd (II) to
the properties of Ca (II), which makes it possible to re-
place calcium with cadmium; very high migration ca-
pacities in water and water-soil environment. Forms of
cadmium in the soil. Cadmium acts in a soluble form,
does not form independent deposits of mnerals. Ac-
companies zinc ore. It is present in natural phosphatcs
and apatites in such quantities that it can be obtairied in
superphosphates extracted from apatites. In soils with a
high pH value (alkaline) and a significant substitution
capacity, cadmium cations become immobile.
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Zinc. The average zinc content in soils is 17—125
mg / kg. It is considered that Zn is the most soluble
heavy metal (concentration in soil solutions is 4-270
mg / 1). Analyzing the toxic effects on plants and mi-
croorganisms, it should be noted that a direct linear re-
lationship between the zinc content in the soil and its
absorption by plants. It is concentrated mainly in ma-
ture leaves. Most plant species are tolerant of excess
Zn, but often observe phytotoxicity. The level of zinc,
which reduces the yield or height of plants by 5-10% is
considered toxic [4].

Copper belongs to the group of highly toxic met-
als. Copper is one of the least mobile heavy metals, alt-
hough the concentration in soil solutions is quite high -
3-135 mg / 1. Toxic effects on plants: there is a direct
relationship between the copper content in the soil and
its uptake by plants. Despite the significant role of cop-
per in many physiological processes and high tolerance
of plants, this element ts considered very toxic (twice
as toxic as zinc): an excess of Cu2* and Cu* leads to
tissue damage, elongation of root cells, changes in
membrane permeability, lipid peroxidation in chloro-
plast membranes and inhibition of clectron transfer dur-
ing photosynthesis. Antioxidant protcction of cells is
suppressed. It passes very slowly into plants: an in-
crease in the soil 12 times leads to an accumulation in
tubcrs, grains, straw, leaves at most twice. The copper
concentration of 60 mg / kg is considered excessive,
which can lead to chlorosis in plants. Threshold con-
centrations for plants: for cereals - 10, legumes - 32 mg
/ kg of dry matter. MPC in grain - 100; in vegetables
and fruits - 10 mg / kg. Toxic cffects on soil microflora,
copper and its compounds are quite toxic to soil micro-
flora. Contamination of 3 mg / kg or more of sandy soil
leads to inhibition of the activity of nitrifying bacteria
[8].

To reduce the harmful effects of heavy metals, ap-
propriate standards for their content are introduced:

1. MPC of gross content of heavy metals in the ar-
able layer of soil and plant mass; |

2. MPC of mobilc forms of heavy metals in soil,
mg / kg;

3. Clark of heavy mctals in soil, mg / kg,

The MPC of heavy metals is their concentration,
which when exposed to soil and plants growing on it
for a long time does not cause any pathological changes
or anomalies of biological proccsscs, and does not lead
to the accumulation of toxic clements in crops and, ac-
cordingly, cannot violate the biological optimum for
farm animals and humans [3].

The degree of contamination of soil and plants
with toxic elements and compounds in the conditions
of intensive chemicalization is a ncw, rather urgent eco-
logical problem. Thercfore, it is difficult to choose the
right method for determining hcavy mctals in the soil,
as well as the method for determining the toxic level of
heavy metals in the soil. Extensive methodological
work is needed to select the most objective methods for
determining toxic elements in the soil.

It is in the soil that it is necessary to normalize the
content -of heavy metals, as soils affcct the chemical
composition of natural waters, air, plants, products of
animal origin, and therefore human health. Thc intro-
duction of the MPC unit will help to unite the cfforts of
different states in the field of environmental protection
from pollution. Standardization of the content of heavy
metals in soils involves the establishment of their max-
imum allowable concentrations (MPC) [5].

 Soil protection is a rather acute problem, directly
related to the issucs of yield and food security. It is nec-
essary to increasc fertility and maintain the resilience
of the biosphere. Soil analysis for heavy metals is in-
cluded in the list of measures for cnvironmental moni-
toring of soils. Heavy metals adversely affect plants,
animals and soil microflora. Currently, heavy metals
arc considered one of the main pollutants in the ecosys-
tem. In the conditions of intensive anthropogenic influ-
cnce their hit in agroecosystems exceeds its protective
properties.

Arable land is intensively uscd for crops, as a re-
sult of which it is annually exposed to intensive pollu-
tion by various harmful substances, including hcavy
metals. The main sources of arable land pollution arc
mineral fertilizers, herbicides, pesticides and others.

Table -1
Soil pollution by heavy metals, mg / kg
Heavy MAC Soils
metals ' Meadows Pastures Arable land Perennial grasses
Lead 6,0 0,05 0,053 6,2 4,8
Cadmium 0,7 0,009 0,0097 0,06 0,38
Zinc 23 9,0 9,8 10,6 5.4
Copper 3 0,16 0,3 3,61 2,84

Analysis of heavy metal contamination of mead-
ows and pastures showed that the maximum permissi-
ble concentrations of lead, cadmium, zinc and copper
were not detected. Thus, the concentration of lead, cad-
mium, zinc and copper in the soil of meadows was
lower than the maximum allowable concentrations of
120: 7.7; 2.5; and 18.7 times. Less lead, cadmium, zinc

and copper were found in pasture soils, respectively, in-

113; 1.08; 1.09 and 1.88 times compared with the max-
imum allowable concentrations.

Our studies have shown that the content of lead
and copper in arable land is 1.03 and 1.20 times higher,
respectively, compared to the maximum allowable con-
centrations. And the concentration of cadmium and
copper is lower by 11.66 and 2.16 times, respectively,
compared to the maximum allowable concentrations, In
the soils of perennial grasscs, a lower concentration of

“lead, cadmium, zinc and copper, respectively, was

found in 1.25; 1.84; 4.25 and 1.05 times compared to
the maximum allowablc concentrations.
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Fig. 1. Comparative characteristics of heavy metals in soils, mg / kg

In addition, it should be notcd that the soils of
meadows, which are located mainly in the lowlands and
ravines, contain more Jead, cadmium, zinc and copper.
In particular, in the soil of meadows there was a higher
content of lead, cadmium, zinc and copper, respec-
tively, in 1.06; 1.08; 1.09 and 1.88 times compared to
the soil of pastures.

The highest concentration of heavy metals in the
soil was zinc, the lowest - lcad. At the same time, it
should be noted that this trend was observed in soils
from mcadows and pasturcs.

Also, the concentration of cadmium in arable land
was 6.33 times lower than the concentration of the same
heavy metal in the soils of perennials. And the concen-
tration of lead, zinc and copper in arable land was
higher by .29, respectively; 1.96 and 1.27 times com-
pared to perennial grasses.

There are several ways to reduce the content of
heavy metals in the soil.

1. Removal of the top layer of soil. This is possible
if there is atmospheric contamination of the soil with
heavy metals, and toxic substances are concentratcd in
the upper centimeters of the soil.

2. The use of inactivating chcmicals that reducc
the toxic effects of heavy metals. Such substanccs arc,
for example, ion exchange resins.

3. Lime and organic fertilizers adsorb heavy met-
als in the soil.

4. Application of large doses of some mineral fer-
tilizers {eg, phosphorus) reduces the toxic effects of
lead, copper, cadmium, zinc.

But the most effective way to combat soil contam-
ination with heavy metals is prevention. Improving
technologies and principles of production at enterprises

can reduce harmful cmissions into the environment and
avoid pollution [2].

The potential danger of heavy metals and their ac-
cumulation in the cnvironment, including in the soil, re-
quircs the use of various measurcs to prevent the entry
of toxicants into the soil for agricultural purposes. Min-
eral fertilizers are a powerful source of soil contamina-
tion with hcavy metals.

The main mcasurcs that prevent and reducc the
amount of heavy metals in agricultural soils are: opti-
mal doses of fertilizers in crop rotation for cach crop,
the correct timing of fertilizer taking into account the
biological characteristics of the crop, soil properties,
climatic characteristics of the growing region and
forms of fertilizers, use of one or another technology in
crop production.

The application of these measures will signifi-
cantly improve the environmental situation in the ficld
of agro-industrial production and the environmental sit-
uation in gencral [10].

The implecmentation of mcasures to improve the
quality of the natural environment in the field of agro-
industrial production has formed the basis of cnviron-
mentally friendly production and is based on the fol-
lowing principles:

- carc for maintaining soil fertility;

- usc of organic fertilizers, greens and crops of per-
ennial legumcs;

- application of mineral fertilizers and chemical
reclamation on a strict scientific basis;

- incrcasing the share of biological methods of
weed and pest control;

- comprchensive measurcs to prevent soil crosion;

- limited use of heavy cquipment.
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MORPHOLOGICAL BLOOD PARAMETERS OF YOUNG CHINCHILLAS UNDER DIFFERENT
HOUSING SYSTEMS

Anomauia,

Tpu susyeHHi gnIUBY KOPMOBUX Gakmopi8 HA NIOBUUEHHS NPOCYKMUBHOCHE MOROOHAKY WUHWILA B8AXCIUGE
BHAYCHHST MAIOMb QOCAONCEHHA MOPPOA02IMHUX ™A OIOXIMIYHUX ROKAZHUKIE KPOGL. 3a60siKU CBOIT PyXiusocmi
KpO8 € 38 I3YI04UM eACMEHMOM MIHC YCIMA OP2AHAMIL | MKARURAML MIAQ, G XIMIYHE PEHOSUHY | NPOOYKMU JHcum-
MEQIATBHOCHIE PIZHUX OP2AHI8 (2OPMOHYU, GrepMerHmu) 3OMICHIOIOMb B3AEMHULL 8/1TUE OOUH HQ OPY2020 MAKOINK He-
pe3 Kpos. Pyxarouucs i nyaecyiouu no 3aMKHYMoMy Koy, oHa omueac eci opeany § mxanumn. Tony xapmuna
KPOBI € CUMRIMOMAMUYHUM GI000DAXCEHHAM 3MIH 8 IHMEHCUBHOCMI nepebicy YCiX OOMIHHUX nPOYECs, o Npoxo-
dsMmb 8 OP2aHI3NG MBAPUH RIO SRAUEOM NEBHUX KOPMOBUX hakmopis. '

Hocniodxcennn npoeodunucs 6 yMosax 8i8apio HA MONOOHAKY WMUHUALL 8 NEPIOO 3aKAAOKU 3UMOB020 Xympd.
3 MOAOOHAKY wiHWNA OYA0 CHOPpMOBAHO Mpu OOCAIOH cpynt, no 4 38ipie y KOXCHIL.

B pe3zyavbmami 0ocridncens 8CMAHOBIEHO, WO 88E0eHHA 00 PAIOHY MONOOHAKY WUHWINA HOBO20 KOPMOBOZ0
Gaxmopy cymmeeo He SNIUHYN0 HA KLIbKICHUL CKAUO opmenux enemenmie Kpoei, Kinvkicmb cemoenobiny, ane
CRPUANO BIPOCIOHOAMY BIOBUIYEHHIO 8 OpY2ill ma Mmpemill ZpYNax KobopO8020 NOKAZHIUKA.

Ha netixoyumapry gopyyay npenapam ocobUE0 He BNAUHYE, TUMIE SUKTUKAE NIOSUIICHHA KITbKOCI €03~
Hohinie ma wHux opat netimpogpinis y Opyeiti 2pyni.

Buicm kanwyiro, gpocgopy ma ayorcuuil peseps samuuuscs 6e3 3in. Taxk caro npenapam He 81iuHye i Hd
emicm HIIKa ma KinbKicmb aabOYMIHIG | 2100VAIHI8, BUHAMKOM € MPEemA 2PyNa, 0€ 3agHKCOBAHO 3HUNCCHHA Kiilb-
Kocmi y-2100yAiHIE. '

Abstract.

When studying the effect of feed fuctors on the increase of productivity of voung chinchillas, it is important




