ISSN 2518-167X

WEB OF
SCHOLAR

Multidisciplinary Scientific Journal

AN
\ \ - - =

RS Global



ISSN 2518-167X

INTERNATIONAL ACADEMY JOURNAL
WEB of SCHOLAR

6(24), Vol.4, June 2018
DOI: https://doi.org/10.31435/rsglobal_wos

Chief editor

Laputyn Roman

PhD in transport systems, Associate Professor,
Department of Transport Systems and Road Safety,
National Transport University

Editorial board:

Lina Anastassova

Full Professor in Marketing, Burgas Free University,
Bulgaria

Mikiashvili Nino

Professor in Econometrics and Macroeconomics,
Ivane Javakhishvili Tbilisi State University, Georgia
Alkhawaldeh Abdullah

Professor in Financial Philosophy, Hashemite
University, Jordan

Mendebaev Toktamys

Doctor of Technical Sciences, Professor, LLP
"Scientific innovation center "Almas", Kazakhstan
Yakovenko Nataliya

Professor, Doctor of Geography, Ivanovo State
University, Shuya

Mazbayev Ordenbek

Doctor of Geographical Sciences, Professor of
Tourism, Eurasian National, University named after
L.N.Gumilev

Sentyabrev Nikolay

Professor, Doctor of Sciences, Volgograd State
Academy of Physical Education, Russia

Ustenova Gulbaram

Director of Education Department of the Pharmacy,
Doctor of Pharmaceutical Science, Kazakh National
Medical University name of Asfendiyarov,
Kazakhstan

Harlamova Julia

Professor, Moscow State University of Railway
Transport, Russia

Nyyazbekova Kulanda

Candidate of pedagogical sciences, Abay University,
Kazakhstan

Kalinina Irina

Professor of Chair of Medicobiological Bases of
Physical Culture and Sport, Dr. Sci.Biol.,, FGBOU
VPO Sibirsky State University of Physical Culture
and Sport, Russia

Imangazinov Sagit

Director, Ph.D, Pavlodar affiliated branch "SMU of
Semei city"

Dukhanina Irina

Professor of Finance and Investment Chair, Doctor of
Sciences, Moscow State Medical Dental University
by A. I. Evdokimov of the Ministry of health of the
Russian Federation

Orehowskyi Wadym

Head of the Department of Social and Human
Sciences, Economics and Law, Doctor of Historical
Sciences, Chernivtsi Trade- Economic Institute Kyiv
National Trade and Economic University
Peshcherov Georgy

Professor, Moscow State Regional University, Russia
Mustafin Muafik

Professor, Doctor of Veterinary Science, Kostanay
State University named after A.Baitursynov
Ovsyanik Olga

Professor, Doctor of Psychological Science, Moscow
State Regional University

Nino Abesadze

Associate Professor Thbilisi State University, Faculty
of Economics and Business

Copies may be made only from legally acquired originals.
A single copy of one article per issue may be downloaded for personal use
(non-commercial research or private study). Downloading or printing multiple copies is not permitted.

Electronic Storage or Usage Permission of the Publisher is required to store or use electronically any material

contained in this work, including any chapter or part of a chapter. Permission of the Publisher is required for

all other derivative works, including compilations and translations. Except as outlined above, no part of this
work may be reproduced, stored in a retrieval system or transmitted in any form or by any means without prior

written permission of the Publisher.

Publisher — Publisher Office's address: The authors are fully responsible
RS Global Sp. z0.0., Dolna 17, for the facts mentioned in the
Warsaw, Poland, articles. The opinions of the authors
Scientific Educational Center 00-773 may not always coincide with the

Warsaw, Poland

Numer KRS: 0000672864
REGON: 367026200
NIP: 5213776394

editorial boards point of view and
impose no obligations on it.

Website: https://ws-conference.com/
E-mail: rsglobal.poland@gmail.com
Tel: +4(857) 898 55 10



Web of Scholar ISSN 2518-167X

CONTENTS

AGRICULTURE

Aziz Omonov, Tasuku Kato

SOIL AND WATER SALINITY: ANALYSIS BY USING GIS

AND DEVELOPMENT OF COUNTER MEASURES REGARDING

IRRIGATION AND DRAINAGE IN BUKHARA, UZBEKISTAN. .....ccoviiiiiiiiiiiee, 3

I'vasuapa /Irxcymanuszoea, Xypwiuoa Hapoaesa, Kamona Maxmyooea,

Cauoaxon 3axkupvaesa, Anacmacus baouna

BJIMAHUE MOIMOULMPOBAHHBLIX C [IOMOIBIO BAKTEPHUAJIBHOI'O

YJIOBPEHUS FOSSTIM-3 BUOMHWHEPAJIbHBIX VIOBPEHUMI HA POCT

N PABBUTHUE ITPOPOCTKOB KPACHOI'O 'OPBKOI'O ITEPHA. ... 10

3aoopoicua I. C., 3adoporcuuii B. C. )
YIIPABJIIHHA OB’€KTAMM IHTEJIEKTY AJIbHOI
BJIACHOCTI 3 KOPMOBHPOBHUITBA. .. ..o, 13

Kopnuituyk A. B.

I[IJIOTHOCTH [TOYBbI, YMCJIEHHOCTb OTAEJIBHBIX BUJ1IOB

[IOYBEHHOM MAKPOBUOTHI U [TIOPAXKAEMOCTb ITIIEHUIBI O3MMOU

BOJIE3HAMU B 3ABUCHMMOCTHU OT TEXHOJIOI'U EE BBIPAILIMBAHUA. ............... 17

Illempuuenxo B. @., /luxouseop B. B., Koaicnuk C. L, Boponeyska 1. C., Kobax C. 4.
OBIPYHTYBAHHA IHTEHCHU®IKALII BUPOBHULITBA
3EPHOBOBOBUX KVYJIBTYP B YKPAIHI. ..., 22

BIOLOGY

Kannapoéepzenosa 3. b., Kanaounos O. H.,
Kaiivinoaesa C. K., bacap K. P., Meiipamoait A.

M3YYEHUE [TOYBEHHOM MUKPO®JIOPHI FOXKHOI'O KABAXCTAHA..........ceevee... .. 30
3axapuyk I1. b. )

TFEMATOJIOI'TYHI ITOKA3HUKK BUYKIB CUMEHTAJIbCHKOI [TOPOA1

HA BIAI'OJIBJII 3A PI3BHMX CEJIEHOBMICHUX JIOBABOK B PALIIOHI.................... 33

Ouwyrocs J1. B., Kocmonosuu M. 1., /lenuciox H. B.
AHTPOITIOI'EHHMU BITJIMB OCYIIYBAJIbBHUX CUCTEM BOJIMHCBEKOI'O
I[TOJIICCS HA ITOIIMPEHHA AJIBEHTUBHUX BUJIB POCJIMH............................... 38

Hlesuenxo JI. B., Muxanvcoka B. M., Apemuyk O. C., Bapnixoscokuii P. JL.
MEXAHI3MU 3ACBOE€HHS KAPOTHUHOIAIB Y TBAPUH (OLJISA). ..o, 43

2 6(24), Vol.4, June 2018 https://ws-conference.com/webofscholar



Web of Scholar

ISSN 2518-167X

AGRICULTURE

SOIL AND WATER SALINITY: ANALYSIS BY USING
GIS AND DEVELOPMENT OF COUNTER MEASURES
REGARDING IRRIGATION AND DRAINAGE IN
BUKHARA, UZBEKISTAN

! Aziz Omonov,
’Tasuku Kato

'Republic of Uzbekistan, Agency for Agro-Industrial Complex and Food Supply under the Cabinet
Ministry of the Republic of Uzbekistan, Senior Environmental Specialist;

?Japan, Tokyo University of Agriculture and Technology, Associate Professor, Member of Department
International Environmental and Agricultural Science (IEAS), Laboratory of Water Environmental
Conservation in Irrigation and Drainage, Environmental water use and conservation

DOI: https://doi.org/10.31435/rsglobal wos/12062018/5766

ARTICLE INFO

Received: 11 April 2018
Accepted: 13 May 2018
Published: 12 June 2018

KEYWORDS

Central Asia, Uzbekistan, Water
resources in Central Asia, Syr-Darya
and Amu-Darya rivers, The Amu
Bukhara Irrigation System (ABIS)
,GIS, Regression analysis, Rainfall,
DEM, DEM flow accumulation, Hill
shade, Irrigation and drainage maps,
Ordinary Least Squares (OLS),
Linear regression, OLS regression
modeling, Dependent and
independent (explanatory) variables,
Regression coefficients, etc...

ABSTRACT

For Uzbekistan, the water management is the most important issue in
sustainable agriculture. For sustainable development, agriculture of
Uzbekistan has to manage salinization on watershed scale. Currently, in
proper irrigation methods, accompanied by insufficient drainage, soils are
often damaged due to over-saturation and accumulation of salt.
Salinization is an important factor in land degradation and is largely due to
the excessive use of irrigation water and affects up to 50.1% of the total
irrigated area. In this research GIS Regression analysis was evaluated for
the following parameters: rainfall, DEM, DEM flow accumulation, hill
shade, irrigation and drainage maps were overlaid. Research methodology
was applied in Bukhara province, as a case study. To develop GIS
database, data was collected from different sources; categorical data
(FAO), weather data, DEM data, buffer data. Survey was conducted in
Bukhara province on September 2014. Understanding on salinization
process, especially, topographic features by overlay analysis (OLS
regression model). Results show that each parameter can suggest a
hypothesis indicating influence on salinity area. In this buffer area
(watershed scale) the most influence of parameter for salinization - was
irrigation and drainage with OLS results and also, practically in a buffer
area, it really effects to the salinization. This research will proceed to
develop preventive counter measures for the analysis by GIS and will be
preliminary step towards decision making for agricultural policy, such as
the saline areas or identification of zones that are suitable for crop growth.

Citation: Aziz Omonov, Tasuku Kato (2018) Soil and Water Salinity: Analysis by Using Gis and
Development of Counter Measures Regarding Irrigation and Drainage in Bukhara, Uzbekistan. Web of Scholar.
6(24), Vol.4. doi: 10.31435/rsglobal _wos/12062018/5766
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forums is permitted, provided the original author(s) or licensor are credited and that the original publication in
this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is
permitted which does not comply with these terms.

Introduction. Central Asia was one of the first irrigated farming centers in ancient times. The
largest water resources in Central Asia are Syr-Darya (length 3019 km, basin area 390 thousand.km?)
and Amu-Darya (length 2540 km, basin area 219 thousand.km?) rivers that are flow to the Aral Sea
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Lake (Fig. 1). The water resources of Central Asia are important to five countries (Uzbekistan,
Kazakhstan, Tajikistan, Turkmenistan, and Kyrgyzstan) in economic activities. Although the
achievements of irrigation in ensuring food security and improving rural welfare have been
impressive, past experience indicates problems and failures in irrigated agriculture. Environmental
concerns are considered as a threat to sustainability in the irrigation sector. Environmental problems
include excessive water depletion, water quality reduction, water logging, and salinization (OECD,
1998). Moreover, inappropriate irrigation practices, accompanied by inadequate drainage, have often
damaged soils through over-saturation and salt accumulation. The United Nations Food and
Agriculture Organization (FAO) estimates that 60-80 million hectares are affected to varying degrees
by waterlogging and salinity (FAO, 1996). Since the times of the Tsarist Russian Empire and in times
of soviet power, a role of the chief supplier of “white gold” (cotton) was predetermined for Uzbekistan
because the most favorable conditions for its cultivation exist here - a large number of sunny days per
year, vast areas available for irrigation, and a large number of country people (Khamraey Sh.,
Dukhovny V. et al., 2011).
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Fig. 1. Boundary map of Uzbekistan

Nowadays, irrigated farming remains one of the most important economic sectors in
Uzbekistan, which provides 17.5 % of GDP and 20 % of foreign currency earnings; besides the most
significant point social stability under ensuring 40 % of employment (as of 2010). Key crops (about
30 % of the total irrigated area) are cotton that ensures about 10 % of export receipts and wheat that is
the basis for the national food security. (Khamrayev Sh., Dukhovny V. et al., 2011).

Research objectives are GIS analysis on the current saline conditions of irrigated lands in
Bukhara Province, Uzbekistan. Understanding of the salinization process, especially topographic
features by overlay analysis (OLS regression model). The current condition (state) of irrigated lands,
irrigation and drainage system restrain the further growth in crop productivity and incomes of rural
commodity producers in Bukhara province, Uzbekistan.

Methodologies of the research are as follows.

a. Data collection of agricultural land and water management based on the current condition
of the study area;

b. Understanding on salinization process, especially topographic features by overlay analysis;

c. Proposals and recommendations.

Research framework. Research was conducted by using GIS and understanding the causes
and further impacts of salinization, overlay analysis was conducted. Analysis of salinization and
vegetation maps (issued by FAO, 2013) was also conducted. Regression analysis was evaluated for the
following parameters: rainfall, DEM, DEM flow accumulation, hill shade, irrigation and drainage
maps were overlaid. Research methodology was applied in Bukhara province, as a case study. To
develop GIS database, data was collected from different sources; categorical data (FAQO), weather
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data, DEM data, buffer data. Survey was conducted in Bukhara province on September 2014. Ordinary
Least Squares or OLS is one of the simplest methods of linear regression. OLS regression is a
generalized linear modeling technique that may be used as a model of single response variable which
has been recorded at least on an interval scale. Regression analysis allows us to model, examine, and
explore spatial relationships and can help explain the factors behind observed spatial patterns. Multiple
R- squared and adjusted R- squared are both statistics, derived from the regression equation to
quantify model performance and possible values range from 0.0 to 1.0.

Study area. The Bukhara province is located in central and southwestern part of the country
and was selected as case study area (Fig. 2). The province consists of 11 rural districts. The city of
Bukhara is the administrative center of the province (616 km from Tashkent, 259, 0 thousand people)
(FAO, 2003). Use of land Bukhara province and agriculture: cotton, grain crops, fruit and vegetables,
etc. in 2008.

The limited water resources of arid zones are a main constraint on economical development.
This is especially true for the Aral Sea disaster zone. Some 1.2 million people are living in the Bukhara
oasis, the oldest irrigated zone of Uzbekistan. Irrigation practice in the more than 230,000 ha of land
consumes more than 5 km 3 of Amu Darya river water. Reduction of runoff by the re-use of saline
drainage water for irrigation, deserves special care. Extending of irrigated lands on the basis of available
freshwater resources is very problematic under deficit conditions. But all the same time, all regions of
Uzbekistan like Bukhara province has significant volumes of saline drainage water which is not used for
further development. Considerable amounts of this drainage water discharges to the rivers, deteriorating
water quality and the environmental situation in the region (G.Bos, V. Dukhovny. 1996).

Area-4193.7 th. ha
Population-1.5 million

Rural area-68%
Urban area-32%
Irrigated land-274.9 th.ha

Precipitation -424.3mm

0 15 30 60 90 120
- Miles

Fig. 2. Bukhara province boundary map

Amu-Bukahara Irrigation System (ABIS). The Amu Bukhara Irrigation System (ABIS) was
built in the 1960s to supply water to over 285,000 ha of irrigated land, cities, settlements, and industries in
Bukhara province. The system has been in operation far beyond its economic life. Its declining pump
capacity and risk of catastrophic failure limit agricultural production and endanger rural livelihoods. The
government attaches high priority to the sustained operation of ABIS and has already mobilized funds to
rehabilitate small pump stations serving independent irrigation sub-areas (X. Zhao, 2013). Improvement of
ABIS drainage facilities using the Government Amelioration Fund administered by the Ministry of
Agriculture and Water Resources (MAWR) is also considered. However, major pump stations need to be
upgraded and the main irrigation facilities rehabilitated to restore ABIS water delivery capacity and
introduce effective water management. The rehabilitation of Amu Bukhara Irrigation System—one of the
largest pump irrigation schemes in the country—will increase the reliability, efficiency, and sustainability
of irrigation water supply (Sh. Khamrayev, 2011).

Method.

Analysis of saline regions by using ArcGIS. A Geographic Information System (GIS) is a
system designed to capture, store, manipulate, analyze, manage, and present all types of spatial or
geographical data. GIS can simulate and model irrigated agriculture fields, such as in identifying areas
best suitable for irrigation, salinization and classification of areas on the basis of soil types that are
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best suited given crop varieties and assessment of water availability. In GIS, we can study not just this
map or that map, but every possible map. With the right data, we can see whatever we want — land,
elevation, climate zones, forests, political boundaries (Fig.3), population density, per capita income,
vegetation (land use), hydrological, energy consumption, mineral resources, and thousand other things
— in whatever part of the world interest us. (Tim Ormsby., et al. 2001) In this study area GIS analysis
is needed. To develop GIS database, data was collected from different sources; categorical data
(FAO), weather data, DEM data, buffer data. For generating GIS maps we can make a database
(Table 1.) for our studying area the first.

Table 1. GIS database of study area gt gg‘;cr Districts
Data Study area ";’*’g T : P
Categorical data salinization map (EC) ' - N~
(FAO) vegetation map
Weather data rainfall (mm) .
DEM
DEM data flow accumulation ST ) SN
hill shade R
Buffer data AB.I S Irigation \ )\ ' .....‘.,_ :
drainage
AT = |
To understand the causes and further N~ Bt/ L4
impacts of salinization, overlay analysis was / T —;;-_:-‘;-_‘;,» A

conducted. Analysis of salinization and
vegetation maps (issued by FAO, 2013) was also
carried out. Understanding on salinization Fig. 3. Example of overlay methods
process, especially, topographic features by

overlay analysis (OLS regression model). These types of data can be combined in different layers in
order to perform assessments that can be useful in irrigation planning, design, implementation and
management.

Methodology.

Ordinary Least Squares (OLS). Ordinary Least Squares or OLS is one of the simplest
methods of linear regression. Ordinary least-squares (OLS) regression is a generalized linear modeling
technique that may be used to model a single response variable which has been recorded on at least an
interval scale. The technique may be applied to single or multiple explanatory variables and also
categorical explanatory variables that have been appropriately coded (Hutcheson, G. D. 2011). The
goal of OLS is to closely "fit" a function with the data. It does so by minimizing the sum of squared
errors from the data. In additional the method of least squares is an alternative to interpolation for
fitting a function to a set of points. Unlike interpolation, it does not require the fitted function to
intersect each point. The method of least squares is probably best known for its use in statistical
regression, but it is used in many contexts unrelated to statistics. The method encompasses many
techniques (Glyn A. 2011).

Regression equation: This is the mathematical formula applied to the explanatory variables to
best predict the dependent variable we are trying to model. Unfortunately for those in the geosciences
who think of X and Y as coordinates, the notation in regression equations for the dependent variable is
always Y and for the independent or explanatory variables it is always X. Each independent variable is
associated with a regression coefficient describing the strength and the sign of that variable’s
relationship to the dependent variable. A regression equation might look like this (Y is the dependent
variable, the X s are the explanatory variables, and the Bs are regression coefficients; each of these
components of the regression equation are explained further below) (1):

Y=B0+f 1X1 +B 2X2........... B nXn (1)

In this equation:

Y is dependent variable; § 0 is intercept, B 1, B 2... are coefficients; X1, X2 are explanatory variables.

Dependent and independent (explanatory) variables. In statistics, regression analysis is a
statistical process for estimating the relationships among variables. It includes many techniques for
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modeling and analyzing several variables, when the focus is on the relationship between a dependent
variable and one or more independent variables. More specifically, regression analysis helps one
understand how the typical value of the dependent variable (or 'criterion variable') changes when any
one of the independent variables is varied, while the other independent variables are held fixed
(Armstrong, J. Scott, 2012). Variables used in an experiment or modelling can be divided into three
types: "dependent variable", "independent variable", or other. The "dependent variable" represents the
output or effect, or is tested to see if it is the effect. The "independent variables" represent the inputs or
causes, or are tested to see if they are the cause. Other variables may also be observed for various
reasons (Dodge, Y. 2003). Dependent variable (Y) this is the variable representing the process trying
to predict or understand (Y is salinity area (EC), etc...). In the regression equation, it appears on the
left side of the equal sign. While we can use regression to predict the dependent variable, we always
start with a set of known y — values and use these to build (or to calibrate) the regression model. The
known y — values are often referred to as observed values. Independent (explanatory) variables (X)
these are the variables used to model or to predict the dependent variable values. In the regression
equation, they appear on the right side of the equal sign and are often referred as explanatory variables.
The dependent variable is a function of the explanatory variables. We can understand (X is flow
accumulation, rainfall, Irrigation, and drainage, etc...) respectively.

Regression coefficients. The performance of regression analysis methods in practice depends
on the form of the data generating process, and how it relates to the regression approach being used.
Since the true form of the data-generating process is generally unknown, regression analysis often
depends to some extent on making assumptions about this process. Regression coefficients () are
computed by the regression tool. They are values, one for each explanatory variable, that present the
strength and the type of relationship the explanatory variables have for the dependent variable.
Suppose we are modeling flow accumulation, rainfall, irrigation and drainage, etc., and the aspect. We
might expect a positive relationship between flow accumulation and rainfall (river, stream) or
irrigation and drainage. When the relationship is positive, sign for the associated coefficient is also
positive. We might expect a negative relationship between flow accumulation and rainfall end etc.
Coefficients for negative relationships have negative signs. When the relationship is a strong one, the
coefficient is relatively large (relative to the units of explanatory variable it is associated with). Weak
relationship are associated with coefficients near zero; B 0 is the regression intercept. It represents the
expected value for the dependent variable if all the independent (explanatory) variables are zero.

Results and discussion.

Overlay analysis and results. In ArcGIS Server, a "feature layer" means something slightly
different. A map can be worth a thousand or more words, if we're looking for ways to create maps or
to display geographic data. For feature class (a type of vector data), file level information is stored in a
geodatabase. This consists of properties like feature class geometry, attribute table, assigned subtypes
and domains, a coordinate system, etc. All these file-level properties make up the actual feature class
data. Spatial analysis did buffers and overlays. Overlays identifies areas where features in a double-
layer overlap (have coincident geometry) and create futures in a new data set from these overlaps.
Administrative boundaries can give the statistic information. Land use (a vegetation map) is a type of
land cover map that delineates the types of vegetation found within a given area of land. It classifies
the vegetation into different categories that include, for instance, desert, evergreen forests, grasslands,
farmlands, and etc. The result shows the overlaying features for land use, is a type of map contains
huge amounts of data on the environment of a particular area and is important for understanding such
aspects as natural environment, and the social health of populations living in that area.

The major land use is bare consolidated. Salinity map has identified which area is close or far
from the water intake and which is saline. Also, a new polygon data set was created, which can be
drawn at a constant distance - 1km from canal. The map shows buffered project with an Irrigation
Canal 10 km from the Main Canal. And we can probably know which irrigation area is slight,
moderate and strong saline area. The result shows a general tendency of vulnerability to salinization in
the irrigation, such as Jandor, Romitan, Qorakul and Olot districts are poor drainage network. Poor
drainage condition influences to increase of salinization and matched lowering yield (Fig.4).
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Fig. 4. Irrigation and drainage network of ABIS

Ordinary Least Squares (OLS) results. In this research OLS results estimated for one
parameter which is input data of Bukhara province’s vegetation, rainfall, DEM, DEM flow
accumulation, hill shade, irrigation and drainage data.

For one parameter estimated by this formula “EC=a*(X)+b”

1. EC =a*(Vegetation) + b; 2. EC = a*(Rainfall) +b; 3. EC =a*(DEM) + b;

4. EC = a*(DEM flow accumulation) +b; 5. EC = a*(Hill shade) +b; 6. EC = a *(Irrigation) + b;

7. EC = a* (Drainage) +b

Each of these outputs is shown and described below as a series of steps for running OLS
regression and interpreting OLS results. For one parameter of OLS Residuals map and OLS summary
report was also displayed. OLS tool provides an Input Feature Class with a Unique ID Field, the
Dependent Variable, and a list of Explanatory Variables. Assess model performance for Multiple R-
Squared and Adjusted R-Squared values are measures of model performance. Possible values range is
from 0.0 to 1.0. The Adjusted R-Squared value is always a bit lower than the Multiple R-Squared
value, because it reflects model complexity (the number of variables) as it relates to the data and is
consequently a more accurate measure of model performance. “OLS” is one of the most basic and
most commonly used prediction techniques known to humankind, with applications in fields as diverse
as statistics. The goal of linear regression is to understand the uncertainty in some aspect of human
nature based on its association with other facets of experience. This research regression analysis was
evaluated for the following parameters: rainfall, DEM, DEM flow accumulation, hill shade, irrigation
and drainage maps were overlaid. The results are as tabulated below show (Table.2).

The model of regression coefficients of DEM flow accumulation, irrigation and drainage
shows negative (-) value means that decreasing of parameters will increase EC. This means the
increase of irrigation and drainage reduces the EC. But practically, when there is increase in irrigation,
also increases EC in buffer area. There’s no difference in assumptions for statistical models of
irrigation and drainage. Each of these models is a form of OLS regression. For DEM, hill shade,
rainfall and vegetation coefficients are positive (+) means that increase of DEM, hill shade, rainfall
and vegetation will decrease EC. For adjusted R-Squared, the results show a good relationship
between parameters with EC and OLS model performance, it is also seen that irrigation and drainage
have a noticeable impact on the salinization. The assumptions generally relate to the central limit
theorem. The model is a reflection of our theory about what potentially explains that aspect of EC.
Regression offers a possibility to answer the question of whether the evidence matches our theory.
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Table 2. OLS results for each parameter
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Parameters Coefficient Intercept Dat_a Range Adjusted
(a) (b) (min-max) R- Squared
Vegetation 0.155 30.06 4-20 0.0011
Rainfall 0.316 -21.8 112 - 184 0.1646
DEM 0.041 12.81 127 -759 0.038
DEM flow acc. -1.54x 10" 20.82 0-4.5 -0.52x10™
Hill shade 0.0045 21.11 0-184 0.89x 107
Irrigation - 0434 28.7 0-10 0.436
Drainage - 0.39 28.0 0-1 0.382

This is a little complicated because many assumptions are involved in these models and
objectives play a role in deciding which assumptions are crucial for a given analysis. But if we focus
on the properties one at a time to see the consequences of the violation of an assumption it might be
less confusing. The starting point is the regression equation presented above which describes some
causal or behavioral process. The independent variables in this research (vegetation, rainfall, DEM,
DEM flow accumulation, hill shade, irrigation and drainage) play the role of experimental or treatment
variables, though in few social science applications the investigator actually has control over the
values of the independent variables. The error term captures the effects of all omitted variables.
Results show that each parameter can suggest a hypothesis indicating influence on salinity area. In this
buffer area (watershed scale) for salinization the most influence of parameter was irrigation and
drainage with OLS results and also, practically in a buffer area it is really influence to the salinization.
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BBenenne. B Hactosiiee BpeMsi B CENbCKOM XO3SHCTBE OCTPO CTOSAT MPOOJIEMBI YIYYIICHHUS
COCTOSIHHSI TIOYB, BO3MOXKHBIX TYTEH TIOBBINICHUS OMOJIOTMYECKOW AaKTHBHOCTH, COXpPaHCHUS W
VIyUIIEHHs TUTOJIOPOJMS JCTpaupoBaHHbIX 10YB. COBpPEMEHHOE MPOMBINUICHHOE MPOU3BOJCTBO
MUHEpAIbHBIX yIO0OpEHH W METHOPaHTOB OCHOBAHO Ha WCIIOJIb30BAHWUHM PA3IWYHOTO HCXOTHOTO
CBIPbSl XUMHYECKOH ¥ TOPHOAOOBIBAIONICH MPOMBINUICHHOCTH. B CIOXMBIIMXCSI YCIIOBHSAX IS
MOTy4eHHUs] OMOIOrHYECKH MOTHOIICHHOW MPOMYKIIMH U COXPAaHEHHS IJI0O0POIUS TI0YB HEOOXOIMMO
CO3JaHMEe W TMpPHMEHEHHWE B PACTCHHUEBOJCTBE HOBOI'O TMOKOJICHHSI BBICOKOI((PEKTUBHBIX
MHOTO(QYHKIIMOHANBHBIX ~ OMOMOJAM(DHUIMPOBAHHBIX ~ MHHEPAIBbHBIX  YIOOpPEHWH,  YIydIIalolHux
OJTHOBPEMEHHO OajlaHC TOYBEHHOTO MHUKPOOHOI'0 cOOOIIecTBA W KOpPHEBOE IHTAaHHE PACTCHUH,
CTUMYJMPYIOIIMX WX POCT, 3alIMIIAIONIMX OT OoONe3Hell © BpemuTened, M OCYIIECTBISIOMINX
Oouopemenuanuio TouB. lMcrmonp3oBaHWE B KadecTBE MOIU(PHUKATOpAa MHHEPATBHBIX YHOOpeHUit
MPHUPOAHBIX MITAMMOB MUKPOOPTAaHM3MOB JUIsl CO3JIaHMsI OMOMUHEPALHBIX YI00peHui obecrieunBaeT
UM BBICOKYIO 9KOJIOTHUECKYIO 0€30acHOCTb.

Buonoruzanus rpaHyn MUHEpaNbHBIX YIOOPEHHH MHUKPOOHONOTHYECKHUMHU IperapaTamMu
SBIISICTCS HA CETOAHALIHUK JEeHb OJHUM W3 CaMbIX IEPCHEKTUBHBIX M JCHCTBEHHBIX CIOCOOOB
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MOBBIIICHUsT 3P (EKTUBHOCTH MX UCIIONB30BaHus. JJaHHBINH CIOCOO MO3BOJISIET TOBBICUTH OKYITAEMOCTh
MUHEpalbHBIX yI00peHuii mprudaBkoit ypoxas Ha 50 - 60 % [1].

B naboparopun nouBeHHol MuKpoOHonoruu Muacruryra mukpoduonoruu AH PY3 coBmecTHO
¢ Y3HUU osomebaxyeBbix KynbTyp U Kaprodens MCBX paspaborano HOBOe BBICOKOI((HEKTHBHOE
OakTepralibHOE ya00peHue noaudyHkiuoHansHoro aeiicteus FOSSTIM-3, koropoe OIHOBPEMEHHO
yIydIIaeT KOpHEBOE NMUTAaHUE PACTECHHH, CTUMYJIMPYET POCT PACTEHHM, 3alIMIIAeT UX OT Oone3Hel u
BpequTeNned W OcyllecTBisier OuopeMmenuanuio mouB. OCHOBOH OaKTepUANTBHOTO yIOOpEeHUs
FOSSTIM-3 sBusiercs wmramm Bacillus subtilis BS-26 ¢ monudyHKIIMOHATEHBIMH CBOHCTBaMH
(matent UZ IAP 04712, 2013 r.) [2]. FOSSTIM-3 ucnons3yercs B BUJIC MPEANOCEBHON 00pabOTKU
CEMsIH OBOIIe0aX4eBbIX KYJIBTYp U KIyOHeH kapTodens [3].

MuHepanbHble yJ0OpEHHS BHOCATCS B IOYBY B Pa3OpOCAaHHOM BHJIE W OBICTPO, B TEUCHHE
HECKOJIBKUX CYTOK, 0COOeHHO (ochopHble M KaluHHBIC YAOOpPEHHS, 3aKPCIUIIOTCS B IOYBE, MU
MPEBpAIAOTCs B HEAOCTYIHbIC sl pacTeHuil (opmbl. [loaToMy, 1uisi mOBBIIEHHST KO3 QHIIMEHTa
WCTIOJIb30BaHMS MHHEPaJIbHBIX YIOOpeHUH, mernecoobpa3Hee co3laBaTh HOBbIe OMOMHUHEpalbHBIE
yIoOpeHus MyTeM OHOJIOTHYecKOod MOoAM(UKAUK TpaHysl KOMIUIEKCHBIX MUHEPAIBHBIX YIOOpEeHUH
cepun «<FAN-AGRO», co3manHbIX Ha OCHOBE MECTHOTO ChIpbs U BhITyckaeMbix OO0 «FAN-DONy,
OakrepuanbHbiM ynoopeanem FOSSTIM-3.

B ecrectBeHHOl cpene, OCOOGHHO B TIIOYBE, WJIaX W Ha TIOBEPXHOCTH PACTCHHIA,
MHUKPOOPTaHU3MBbl CYIIECTBYIOT B OCHOBHOM B HMMOOWJIM30BAHHOM COCTOSHWUH. [IpuKperieHne
MHUKPOOPTaHM3MOB K TBEPJOMY HOCHTENIO YBEIHYMBACT MPOJOJDKUTENBHOCTh MX TNPEOBIBAHUS B
pEaKIMOHHOW cpenie, B pe3yibTaTe 4ero CHIKAIOTCS 3aTpaThl CyOCTpaTa MUTATENBHON cpepl Ha
OMOCHHTE3 HOBBIX KJICTOK M 3HAYMTEIBHO YMEHBIIAETCS MPHUPOCT U30BITOYHON OMOMAacchl. 3aMeHa
CBOOOJIHO KYJIBTUBUPYEMBIX KJIETOK MHUKPOOPTaHWU3MOB B TPaJUIMOHHOM MHUKPOOHOIOrHYECKOM
nporecce Ha MMMOOMIN30BaHHBIE MHUKPOOBI MOJHHMAET OMOTEXHOJOTMI0O Ha KaYeCTBEHHO HOBBIH,
CYIIECTBEHHO 0OJIee BHICOKUH YPOBEHb.

B naGopatopHbIX yclioBusAX Kietku Bacillus subtilis BS-26, sBisoonmecs OCHOBOH
OakTepuaibHoro ynoopenuss FOSSTIM-3 Obuti ”MMOOMIIM30BaHbI HA CTEPUIbLHBIC HOCUTEIN — HOBBIC
KOMILTIeKCHbIC MuHEpalibHbIe ynoopenns FAN-AGRO 04 u FAN-AGRO 07. OxgHoli U3 BayKHBIX 33134
MPH  HCCICNOBAHMM WMMOOMIIM30BAHHBIX KIIETOK SBISIETCS WX BBDKMBAEMOCTh W COXpaHEHHUE
AKTUBHOCTH Ha MHUHEPAJIbHBIX YA0OPECHUSX.

Heabto uccnenoBanus ObUIO M3ydeHWE BIUSHHUA OaKTepU3alMU CEeMSH B XHIKOH (opme
OakrepuansHoro yaodpenuss FOSSTIM-3 1 B UMMOOWIM30BaHHOW Ha MHHEPANBHBIX YJIOOpEHHIX
FAN-AGRO 04 u FAN-AGRO 07 ¢opMe Ha poCT U pa3BUTHE ITPOPOCTKOB KPACHOIO TOPHKOTO IepIia.

Jnst w3ydeHWs BIUSHHA HW3YyYCHHE BIHMSIHHA OakTepu3alldd CEMSH B IKUJAKOW QopMme
OakrepuansHoro ymodpenuss FOSSTIM-3 1 B UMMOOWIM30BaHHOW Ha MHHEPANBHBIX YJIOOpEHHIX
(dbopme Ha POCT U pa3BUTHE MPOPOCTKOB M KOPHEOOpa30BaHKUE ObLTN 3aJI0KEHBI JIA0OPATOPHBIE OIBITHI
B IJTACTHKOBBIX cocynax ¢ 1 Kr mouBsl o 10 mT. ceMsiH, B TPeX MOBTOPHOCTSX IO OOIICTPUHSITHIM B
MOYBEHHOW ¥ CENTbCKOXO03IHCTBEHHOW MHKPOOHOIOTHH METO/IaM ITOCTAHOBKH JIAOOPATOPHBIX OIBITOB
[4]. XKunkyro popMmy OakTepranbHOro YI00pEHUS MPUMEHSUINA JJIs MPEAIOCEBHON 00paOOTKU CEMSIH.
BruoMuHepanbHble W MHHEpalbHBIE yAOOpEHHH BHOCHIM B TMOYBY. KOHTPOJIBHBIMH CITYXHIH
BapHaHTBl 0e3 YJOOpeHHsS M C TPHUMEHEHHEM MHHEpaJbHBIX YyHoOpeHui. [IpomoinkuTensHOCTh
skcniepuMenTa — 45 cyrok. CraTHCTHYECKYl0 00pa0OTKy TWONYyYEHHBIX JaHHBIX TPOBOAWIH C
HCIIOJIb30BaHUEM OOIICIPUHSATHIX cTaTUCTHUYeCKUX Kputepues (P<0,05) [5].

PesyabTaTthl ucciaenoBanmii. [Ipu npumenenun OakrepuanbHoro yaoodpenuss FOSSTIM-3,
Kak B XHJIKOH (opme, Tak ¥ B MMMOOMJIM30BaHHON Ha MHUHEPaJbHBIX YJAOOpEHHUSX, HAOIIONANACh
CTHUMYJISLIHS KOPHEOOpa30BaHUs, POCTa U Pa3BUTHS MMPOPOCTKOB KpacHOro ropekoro nepia (Tao. 1).

Pe3ynbTaThl SKCIIEPUMEHTOB C MPUMEHEHHUEM JXKUAKOH (OpMBI OaKTepHalbHOrO yao0peHus
FOSSTIM-3 moka3zany, 4TO BbICOTA TJIABHOT'O CTEOJISl KPacHOTO TOPHKOro Teplia ObUia BBIIIE Ha
3,1 cM, 1O CpaBHEHHIO C KOHTPOJILHBIM BapHUaHTOM, TJe ObUIM TOCESIHBI Cyxue, He oOpaboTaHHBIE
cemeHa. JlinHa KOpHEH POpOCTKOB Obliia Ha 2,2 ¢M OO0JIbIIE OTHOCHTEILHO KOHTPOJIbHBIX BAPHAHTOB.
Cpennuii o0IIMEH CBHIPOM BEC MPOPOCTKAa KPACHOI'O TOPBHKOro mepiia ObuT BhIMIe KOHTpois Ha 0,9 T,
cpenHuil cyxoii Bec - Obul Bbime Ha 0,06 T B CpaBHEHMHM C KOHTPOJBHBIMH BapHaHTaMHU
(TpaAMLIMOHHEII 1TOCEB).

OKCIEpUMEHTBI MOKAa3aid, YTO BHECEHHE B IMOYBY MMMOOWIM30BAaHHBIX Ha MHHEpPaIbHBIX
ynoOpeHusx kinerok B. subtilis BS-26, cmocobcTBOBano 0oliee MHTEHCHBHOMY POCTY U Pa3BHTHIO
MIPOPOCTKOB KPacHOr0 TOpbKOro repmna. B Bapuante ¢ OakrepuszoBaHHbiMH FAN-AGRO-04
yIOOpEeHUsIMH K KOHILY OIBITa BHICOTA TJIABHOTO CTEOJsI KPACHOI'O TOPHKOro Iepia Obla BhINIC HA
3,5 cm. [lnuHa kopHeidt 45 OHEBHBIX NPOPOCTKOB Oblia Ha 3,0 cM OOJNbIIE IO CPaBHEHUIO C
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KOHTPOJIbHBIMU BapuaHTamu (MUHepanbHble ynoOpenus FAN-AGRO-04 6e3 B. subtilis BS-26).
Cpennuii oOLIMI ChIpOM BeC MPOPOCTKA B BapHaHTaxX ¢ IMPUMEHEHHEM OakTepu3oBaHHbIMH FAN-
AGRO-04 ynobpenusimu 0611 Boilie Ha 0,59 T, cpemHuil cyxoil Bec mpopocTtka Obi1 Bhime Ha 0,18 T,
OTHOCHUTEIBHO KOHTPOJIBHBIX BAPUAHTOB.

B Bapuanrte c¢ OakrepuzoBaHnHbIMH FAN-AGRO-07 ynoOpeHHsMH K KOHILy OIBITa BBICOTA
[JIABHOTO CTEOJII KPacCHOrO rOphKOro Iepiia Obula BbIIe Ha 3,3 cM, JIMHA KOopHeH Obuia Ha 1,7 cM
OoJTbIlIe 0 CPAaBHEHHUIO C KOHTPOJIBHBIMU BapuaHTaMu (MuHepaibHble ynoopeans FAN-AGRO-07 6e3
B. subtilis BS-26). Cpennuii o0l ChIpoii BeC MPOPOCTKA KPACHOI'O TI'OPHKOrO Iepla B ITHX
BapHaHTax ObUT BbIle KOHTpons Ha 10,7 T, a cpenHuit cyxoit Bec mpopoctka Obut Bhilie Ha 0,52 T, B
CPaBHEHHH C KOHTPOJIbHBIMH BapUaHTaAMH.

Tabnuna 1. Brusaue paznuunsix Gopm OakrepuanbHoro ynodpenuss FOSSTIM-3 Ha poct u
pa3BHUTHE IPOPOCTKOB KPACHOTO TOPHKOT'0 MEPIa, CPeHEE Ha OTHO pacTeHHUE

Bricora JlnmuHa OO6mumit OO6uit
BapuanTs! onbiTa cTels, KOpHSI, CBIPOIi BeC CyXOii Bec
cM cM MPOPOCTKA, T' | MPOPOCTKA, T
KonTpons — cyxue cemena 7,5+1,61 5,34+0,33 0,75+0,03 0,21+0,06
OmbIT — 00paboTka cemsiH B FOSSTIM-3 10,6+£2,44* 7,5+0,76* 1,65+0,13* 0,57+0,14*
Korrpon, = precenie B nousy 8,5+0,29 4,6+0,33 1,24:0,03 0,51+0,05

MuHepaibHoro ynoopenus “FAN-AGRO” 04
OmBIT — BHECEHHUE B TIOYBY

OoroMuHepaabHOro ynoopenus “FAN- 12,0+0,87* 7,6+£0,88* 1,83+0,12* 0,69+0,08*
AGRO” 04+ FOSSTIM-3

KoHTpoinb — BHECEHHUE B TIOYBY

MuHepaibHoro ynoopenus “FAN-AGRO” 07
OmBIT — BHECEHHUE B TIOYBY

OoroMuHepaabHOro ynoopenus “FAN- 14.1£1,59* 8.8+1,17* 12,3+0,53* 0,96+0,15*

AGRO” 07 + FOSSTIM-3

*— P<0,0510CTOBEPHO 1O OTHOIIEHUIO K KOHTPOJIBHBIM BapHaHTaM

10,8+1,3 7,1£0,67 1,62+0,13 0,44+0,03

BuiBoabl. Takum o0pa3om, B pe3yjibTaTe NPOBEACHHBIX J1a00PaTOPHBIX MCCIEAOBAHMH
BBISIBJIGHO, 4YTO TIPUMCHEHHE MOIU(PHUIMPOBAHHBIX C TMOMOIIBIO OaKTEpPUATBHOTO YIOOpeHUs
FOSSTIM-3 OuomMuHepalbHBIX YNOOPEHHH NpPH BBIPANIMBAHUH IMPOPOCTKOB KPACHOTO TOPHKOTO
mepua CTUMYJIHPYET KOpHeoOpas3oBaHME, POCT M Pa3BUTHE MPOPOCTKOB, YTO CBHUICTEILCTBYET 00
YBENTUYCHUH OMOMETPUYECKUX TIOKa3aTeNed pa3BUTHS TMPOPOCTKOB M O JIy4IIEeM YCBOCHUH
pacTeHHsIMH BHECCHHBIX OMOMHHEpANBHBIX yIoOpeHHi. bromerpuueckne mokaszarenu MpOPOCTKOB
KpPacHOTO TOpPBKOTO Iepla B BapHaHTax C OHOMHHEpanbHbIMU yroOpenusmu FAN-AGRO 04+
FOSSTIM-3 u FAN-AGRO 07+FOSSTIM-3 mnpeBblmanu moka3aTelld BapHaHTa C IMPHUMEHEHUEM
KUIKOW QopMbel OakrepuansHoro ynooperms FOSSTIM-3 wu Bapuanta ¢ MHHEpaIbHBIMU
ynobpenusimu FAN-AGRO 04 u FAN-AGRO 07.
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Beryn Ta orasa siteparypm. YkpaiHa BOJIOJI€ 3HAYHMM HAyKOBUM IOTEHIIIAIOM, SKHUN
MOBHHEH CTaTh 0a30i0 ISl PO3BUTKY CUILCHKOTO TOCIOAApPCTBA KpaiHW Ha IHHOBAIIHIA OCHOBI.
HaykoBumu 3aknagamu HarionanbHOT akajgeMii arpapHiX HayK YKpaiHu, B ToMy 4ucii i [HcTHTyTOM
KOpMiB Ta cuibchbkoro rocmogapcrsa Ilomimist HAAH, crBopeHo 3HAa4YHY KUTBKICTh IHHOBAIIMHUX
PO3pO0OK, SKI CTadM IX IHTEIEKTYyaJIbHOK BJIACHICTIO, 1 KOIITH BiJ KOMepIliai3allii sKuX Maiad O
CTaTH KIIOYOBOIO CKIIQJIOBOIO HAJIXOJDKEHHS Ha crierionau iHCTUTyTiB. [loTpiben ocobnmuBui minxin
JI0 YIPaBIiHHS HUMH, 3aCTOCYBaHHS HETPAJAULIHHUX METO/IIB MEHEKMEHTY.

Crin 3a3HauuTH, MO0 HA CHOTOJHI Yy HAYKOBIH Ta MPakTHYHIA JIiTepaTypi MEBHOI Miporo
JOCITI/DKeH1 THTaHHS e(pEeKTHBHOTO YIPaBIIHHS IHTENEKTyanbHOI BiacHicTio [1], [2], BH3HaYeHi
Miclle 1 poNlb YIpaBNiHHS IHTEICKTYalbHUMHA aKTUBaMH B 3arallbHiii CHCTeMi YIIpaBIiHHS
nignpuemctBoM [3, c¢. 18-20], [4], cdopmMoBaHO TPHHIMIK CTBOPEHHS B HAayKOBUX IHCTHUTYTax
CTPYKTYp, OpIEHTOBaHMX HA KOMIUICKCHE 1 CHCTEMHE VIPaBIiHHS pe3yJbTaTaMH HayKOBHX
JOCITIDKEHB [5].

Mera ynpaBiiHHS 00'€KTaMH 1HTENEKTYaJIbHOT BIACHOCTI — 301TbIIEHHS X pUHKOBOT BapTOCTH,
a TaKOX MiJIBUIIIEHHS MPUOYTKOBOCTI iX BUKOPUCTAHHS Y TOCMIOJAPCHKil isSUIbHOCTI 1 TEpETBOPEHHS Y
TOJIOBHY KOHKYpPEHTHY TiepeBary mianpueMcTsa. Ctpaterist ynpasiinas o0'ekramu [B nmosunHHA OyTH
KOMIUIEKCHOIO 1 BpaxOBYBaTH ITOTOYHI, ONEPATHBHI Ta JOBIOCTPOKOBI IIIi YCTAHOBH, aJalTaIlilo
CHICTEMH YIPaBIIIHHS J0 3MiH Y 30BHIINIHEOMY CEPEIIOBHII, BpaXyBaHHS 3arajbHUX PHUC Ta CIICHU(IKH
OKpPEMUX IpyIl 00'€KTIB IHTEIEKTYaIbHOI BJIACHOCTI 1 TPYHTYBATHCS Ha MIEBHUX NpUHIKNAX [1].

Yenimanid 613HeC PO3MOYNHAETHCS 3 TPOTHO3YBAHHS Maii0yTHHOTO KOHKYPEHTHOTO IPOIYKTY
Ha MaiOyTHROMY PHHKY, TOMY BiJl CaMmOro IOYaTKy CJijJ BH3HAuaTH, SKi came OO0'€KTH IpaBa
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HEOOX1THO CTBOPHUTH Ta/ab0 mpuAOaTH Jisi TOro, 1100 3a0e3NeYuTH KOHKYPEHTHICTh TOBapiB abo
MOCIIYT, 1110, BIAMOBITHO, BUPOOIATUMYTHCS UM HAJIABATUMYTHCS 3a HOro yvacri [2].

KepiBHHKM HE TOBHHHI HEIOOIIIHIOBATH POJIb O0'€KTiB IHTEIEKTYaNbHOI BIACHOCTI Y
3aralipHii CUCTEMI MEHEIDKMEHTY, 2 MAIOTh BMITH IPABHIBHO YIPaBISATH HUMU. Buxozsuu 3 Toro, mo
00'€KTH IHTENEKTYalbHOI BIACHOCTI Pi3HI 32 CBOEIO CYTTIO, CTpATETisl YIPABIiHHSI MOXE HE MICTHTH
TaKHX CTalliB, SIKi BUILUIMBAIOTh 3 YHIKAJILHUX OCOOJMBOCTEH TOrO YM iHIIOrO 00'eKTa. AJDKE, B yMOBax
KOPCTKOT KOHKYPEHIIIT TUTBKH YHIKaJIbHUW XapaKTep 1HTENEKTYalbHUX aKTHUBIB MOXKE 3a0€3IeUUTH B
JOBTOTPUBAJIIOMY aCIIEKTI JIOCUTh HaJiHI MOHOIOJBHI Oap'epu Ui CBOEi 30HU OTPUMaHHS
cTaOlTPHUX MPUOYTKIB HA PUHKY [3, c. 14].

EdexTnBHE BHKOPUCTAaHHS IHTENEKTYaIIbHUX PECYpCiB MiIPUEMCTBA B yMOBaxX PHHKY CTae
OJTHUM 13 KJIFOUOBHX THCTPYMEHTIB ISl IOCSTHEHHS YCIiXy B KOHKYpEeHTHiil 60poTh0i. He BumaakoBo
KOHKYPEHTOCIPOMOXKHOIO TIPOYKIIIEI0 BH3HAIOTh TaKy, y SIKiM peasizoBYIOTHCS MATCHTOCIIPOMOXKHI
TEXHIYHI pIIICHHS, IO BIANOBIJAIOTh YMOBAM HOBHM3HH, BHHAXITHHUI[LKOTO PIBHSI 1 MOJIMBOCTI
MIPOMHMCIIOBOTO 3aCTOCYBaHHS [4].

B HaykoBHX ycTaHOBax HEOOXIJHO CTBOPIOBATH CTPYKTYpPHHH MiJPO3/iN, OpI€EHTOBaHHMN Ha
KOMITJICKCHE 1 CHUCTEMHE YIpPaBIiHHS pe3yJlbTaTaMd HAyKOBHX JOCIHI/DKEHb, BiJl TUIaHyBaHHS 1
ctBopenns OITIB mo ix xomepiiaiizallii Ta BBEICHHS B IOCHOJAAPChKUN 00Ir, MEPEBAXKHO y BUIIIAIIL
YKJIaJIaHHS JIINEH31MHUX JJOrOBOPIB 1/a00 BIAKPHUTTS cTapTan-KoMnaHin [5].

HeoOxiHO MiKpeCcInTH, MO HAYKOBISIMH OCOOJNMBOCTI YIpaBIiHHS 00 €KTaMH IpaBa
IHTENIEKTYaJIbHOI BJIACHOCTI 3 KOPMOBHPOOHUIITBA He Oyiu onucani. Lle i € MeToro HaIoi cTarTi.

3aBAaHHS JOCTIKESHHS MiANIOPSIIKOBAHI JTOCATHCHHIO IMOCTABJICHOI METH 1 CIIPSAMOBaHI Ha
JOCITIDKSHHS MIIXOMIB JI0 YIPABIIHHSA 00'€KTaMM IHTEIEKTYyalbHOI BJIIACHOCTI Ta aHalli3 OCHOBHHUX
eTamiB YNpaBIiHHA O0'€KTaMH IHTEIEKTYyallbHOI BIIACHOCTI 3 KOPMOBHUPOOHHIITBA Ha TPHUKIAII
[HcTuTyTY KOpMIB Ta cimbebkoro rocnogapcrsa [lomimis HAAH.

Pe3syabTaTu pociimkennsi. [HCTUTYT KOpMiB Ta citbebkoro rocnozaapersa [ogimst HAAH mae
KBaJTi(hiKOBAaHMX HAYKOBIIIB, SIKI BOJIOJIIFOTh TTIMOOKUMH 3HAHHAMM B JIaHil cepi CUTbCHKOr0CIOAaPChKOro
BUPOOHUIITBA, 3HAYHUM JIOCBIIOM pOoOOTH, 3a0e3MeueHi pi3HOMaHITHOIO HayKOBOIO iH(popMalli€to, 31aTHi
TeHepyBaTH CBOI i€l i BTUIIOBaTW iX B IHHOBAIifHI HAayKoBI po3poOKku. Pa3oM 3 iHTEIEKTYyalbHOIO
BJIACHICTIO BOHH SIBJISIFOTH COOOFO IHTEICKTYaIbHUM KarmiTan [HCTHTYTY.

HaykoBo-mocnigna pobora [HCTHTYTY crnpsiMOBaHa Ha CTBOPEHHS HOBHUX, IHHOBAIIHHUX
MPOAYKTIB (COPTIB, TEXHONOT1H, CIIOCO0IB TOIO) — MOTEHIIHHUX 00 €KTIB IHTEICKTYaJIbHOI BJACHOCTI,
AKi IPOXOJATH TIPOLIEAYPY 3aXHCTY MPAB i CTAIOTh YAaCTHHOI HeMaTepialbHUX aKTHBIB YCTAHOBH. IX
3acTOCYBaHHsl 3a0e3rneuye CIoKMBadaM 30UThIIEHHS OO0CATIB TPOJAaXXy MPOAYKINI, 3HMXKEHHS il
co0iBapTOCTi 1, BIANOBIAHO, MIABHINEGHHS PEHTAOCNIBHOCTI MiANPUEMHHUIIBLKOI HisibHOCTI. Came
00’€exTH THTENEeKTyabHOT BJIACHOCTI MaroTh Oytn BH3HAYaJIbHUM (daxTopom
KOHKYPEHTOCIIPOMOKHOCTI [HCTHTYTY, a X KoMmepmiamizamis (B TOMY YH IHIIOMY BHUTJISI) —
JDKEPETIOM JTOJaTKOBOI'O (hiHAHCOBOTO 3a0€3MEeUCHHS.

[Ipomec ympaBiiHHS IHTENEKTYaJILHOIO BIACHICTIO B IHCTHTYTI KOpMIB Ta CUIBCHKOTO
rocnogapcersa [lominmns HAAH oxoruttoe psin eramiB. 30Kpema:

1. Binlip KOHKYpPEHTO3NAaTHHX ideH st MaiOyTHIX po3po0OK 3 METOK iX MOoJaIbIIol
KoMepItiaizariii.

Bin posmounHaeThesi 3 reHepanii inei (oOroBopeHHsS y Bigaiii, iaboparopii), micias 4oro
BiIOYBA€ThCS MATESHTHUU IOINIYK, CIPSIMOBAHWI Ha aHaJi3 HasBHOI MpoAykuiil 1 monuty. Ha mpomy
erari 3HaxOAATh BiNOBiAb Ha MUTaHHS: «Yu OyayTh po3poOKM KOHKYPEHTO3AaTHUMHM i UM MaTUMYTh
MOMUT Ha PUHKY Y MaOyTHbOMY?». OLIHIOIOTHCS MOKIJIMBOCTI OCHOBHUX KOHKYpEHTIB. [Ipu mpomy
Jy’)Ke BEIUKY KOPHCTh HAJIar0Th MATEHTHI JOCIIKEHHs, IO MPOBOIATHCS 33 JOMOMOTOK NMaTEHTHOT
iHopMaIii i opopMIISIOTECS Y BUTIISII 3BITIB PO MATEHTHI JOCHIKEHHSI.

2. [IpoekryBaHHs Ta po3poOKa 00'€KTIB IHTEIEKTYaIbHOI BIIACHOCTI 3 KOPMOBHPOOHHUIITBA.

Ha mnpomy erami pobora MNpPOBOAMTBCS OE3MOCEPEAHBO Y BIAMOBIIHUX BiAIIaX Ta
nabopatopisix 3 BUKOPUCTAHHSIM IHTEIEKTYaIbHOTO KalliTaly HayKOBI[IB IHCTUTYTY.

3. Amnami3 HeoOximHOCTi, BHOIp (opM 3axHucTy OO'€KTIB IHTEIEKTyaJIbHOI BJIACHOCTI.
BusHayeHHST JOMITBHOCTI HAOYTTS MpaB Ha TEXHONOTiT (COPTH POCIMH) TpPU TMIATOTOBII 0
BUPOOHHUIITBA MPOIYKIIii 3 X 3acTOCyBaHHSM. Peectpailis npaB Ha iCHYrOUi 00'€KTH 1HTENEKTYaIbHOT
BJIACHOCTI 3 KOPMOBHPOOHHIITBA.

Jnist OTpUMaHHSI OXOPOHHHX JIOKYMEHTIB (MIATEHTIB) CIIOYATKY aHAII3ylOTh YC1 MOMIHBOCTI
PO3pOOKH 1 Jaii, 3a ICBHUMHU MPaBUIAMH, PErJaMEHTOBAaHUMHM CICHIaJbHUMM 3aKOHAMH YKpaiHH 1
BIJIMIOBI/IHUMI HOPMATHBHO-TIPABOBUMHU aKTaMH, O(OPMIISIOTBCS 3asBKH 1, B YCTAaHOBJICHOMY
MOPSIZIKY, TIOAAIOTHCS HAa PO3IISA 0 YKpaiHCBKOTO IHCTUTYTY IHTENEKTYalbHOI BJIACHOCTI Ta
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YkpaiHCBKOTO IHCTHTYTY €KCIIEPTHU3H COPTIB POCIHH, MPOBOAUTHCS JIIIOBOJCTBO MO OTPHUMAHHIO Ta
MIATPUMAHHIO YMHHOCTI mateHTiB. Ha 1poMy erami 3aiisHi K MiAPO3AUIH, B SKUX 0C3MOCEPEIHBO
CTBOPIOIOTh O00’€KTH IHTENEKTYyallbHOI BIACHOCTI, TaK 1 CEKTOp IHHOBAIil Ta IHTENEKTYyaJIbHOI
BIacHOCTI [HCTHTYTY.

4. Kamiramizanist 00'€KTiB iHTEIEKTYaJIbHOI BIACHOCTI, TIOCTAHOBKA Ha OOJIIK, BiTOOpakKeHHS Y
CKJIaJll HeMaTepiadbHUX aKTUBIB [HCTUTYTY.

3 MeTor0 BioOpaskeHHsI Ha OajaHCi 00'€KTIB TMpaBa iHTENEKTYyalbHOI BIACHOCTI, KPaloro ix
o0JiKy 1 BHKOPHUCTAaHHS IJIa0OpaTOpPIEI0 EKOHOMIYHUX JIOCTIDKeHb Ta MapKeTHHTY I[HCTHTYTY
MIPOBOJUTRLCS OIIHKA Ta KaIlliTalizaiis 00'€KTiB IHTEICKTYa IbHOI BJIACHOCTI, 3aXMILIECHUX B IIOTOYHOMY
POLIi TATEHTAMHU.

5. IuBeHTapuzamisi icHyrOUMX OO'€KTIB iHTENEeKTyanbHOI BiacHocTi. DopmyBaHHS TOPTHETIO
00’€KTIB IpaBa IHTEJIEKTYaIbHOI BJIACHOCTI [HCTHTYTY KOpPMIB Ta Ciiibehkoro rocrioaapcrsa [Tomiuss HAAH.

Ha xiHenp KOXHOTO POKY TPOBOJAWTHCS MOBHA IHBEHTapH3allisi 00'€KTIB IHTENEKTyalbHOT
BnacHocti [HctuTyTy. Ha chorogni IncTuTyT KOpMIB Ta cibebkoro rocnogapcrsa [lomimns HAAH
BOJIOJII€ TMATEHTHUM ToOpT(dereM YHHHUX OXOPOHHHX JOKYMEHTIB Ha OO0 €KTH IHTENEKTyalbHOT
BJIACHOCTI, SKHMHM Hamiuyye 96 MaTeHTIB Ta CBIJOITBA JEP)KABHOI pPEeCTpallii COPTIB POCIHH
(28 KyIbTYp), OJIHE CBIJOLITBO HA 3HAK JJIs TOBApPIB 1 mocayr Ta 60 MaTeHTIB Ha BUHAXOAU Ta KOPHUCHI
Mojeni. HaykoBi po3poOKku cHcTeMaTH30BaHI B MATEHTHOMY MopTdeni [HCTHTYTy 3a O3HaKaMu
B32€MHOT'O JIOTTIOBHEHHS TAKUM YHMHOM, 1100 3a0€3Me4YnTH BUPOOHNKA KOMIUIEKCOM TOBApiB 1 TIOCIIYT.

6. [IlmanyBaHHs Tpolecy Komepmianizamii 00'€KTiB  IHTEIEKTYaJbHOI BJIACHOCTI 3
KOPMOBHUPOOHUIITBA.

[ligx wac ruraHyBaHHS KoMepiliamizaimii 00'€KTIB IHTENEKTyaJbHOI BJIACHOCTI BiJOYBa€ThCS
MOCTii{HA Opi€eHTAIlisI HA IOTPEOU PUHKY, & TAKOXX HAa HOBI MOYJIMBOCTI Ta MEPCIEKTHBH, IO MOB'sI3aH1
13 BUKOPHCTaHHM y TOCIIOIAPCHKIiH JiSUTBHOCTI HasIBHUX 00'€KTIB IHTENEKTYaJIbHOI BIACHOCTI.

7. Komepmiamizamis 00'€KTIB IHTEIEKTYyalbHOI BJIACHOCTI MUIIXOM BUKOPHCTaHHS Y
rocroiapchKiid misibHOCTI [HCTUTYTY 200 B paMkax TpaHcdepy TeXHOJOTIH Ta JiIeH3yBaHHS.

Ha mowarky naHoro eramy NpOBOISTHCS pPEKIaMHO-iH(pOpMAIliiiHI 3aX0Aud 1 TpOCyBaHHS
po3poboK 1uIIXoM opraHizanii «/IHiB mois» (Ha JEeMOHCTpamiiHUX TIOJIrOHax), Ha KOH(EpeHIisX,
CeMiHapax Ta Hapajax; 4Yepe3 BHJAHHS PEKOMEHMAIlif, KaTaJoriB IHHOBaLlIMHUX pPO3POOOK; i3
3acTOoCyBaHHSM caiTy IHctuTyry Ta caiiTiB  (axoBux BeO-mopramiB. YactuHa  00'€KTiB
IHTEIEKTYaJIbHOI BJIIACHOCTI BUKOPUCTOBYETHCS Y TOCIOAAPCHKINA isuTbHOCT1 [HCTUTYTY, @ i iHIIo1
IHHOBAIIMHOI MPOAYKIliT — MPOBOJUTHLCS MOMIYK MOTEHIIHHUX CIIOKMBAYIB, 3aKJIIOUYAIOTh JIIICH31HHI
Ta TOCMOJAPCHKI YTOJIH.

[Ipote, cnix 3ayBa)XWTH, 1[0 MOHITOPUHT PUHKY O0’€KTIB NpaBa IHTENEKTYaJIbHOI BIACHOCTI
Ta aHalli3 CTPYKTypd (IHAHCOBUX HAIXOUKEHb [HCTUTYTY 3a BHJAMH IHHOBAIIMHOTO MPOIYKTY
(TOBapH Ta MOCIYTH) TOKa3aB, 10 y CHOXHBAYiB-TOBAPOBUPOOHUKIB arponpOMHUCIIOBOIO KOMILIEKCY
OUIbIII MOMYJSIPHOK € TPOAYKIisA, fAKa Ma€ MarepiajibHOrO0 HOCIS — TEPEBaKHO HACIHHA
CUTBCHKOTOCTIOAAPCHKHUX KYJIBTYP, TAKUAX SIK COsl, 37IaKOBI TPaBH 1 JIIOIIEpHA, 1 3HAYHO MEHIIIOI0 MIpOI0
— cr1oco0u Ta TEXHOJIOTIT BUPOILYBAHHS CLILCHKOTOCTIONAPCHKUX KYIBTYP.

ToMy BHHHKAae HEOOXiJHICTh TMOCTIHHOrO TMONIYKY NDIAXiB KOMepliamizamii caMme
TEXHOJIOT'TYHMX 1HHOBaIiil. YacTKOBO I1e MOXKITMBO, SKIO BUKOPHUCTOBYBATH CXEMY KOMepIliamizarii
COpPTIB OCHOBHHX KOPMOBHX 1 36pHOOOOOBUX KYIBTYp, sIKa repeadadac BKIIOUYEHHS TEXHOJOTIYHUX
IHHOBAI[if 7O JIEH31IMHOr0 TakKeTy TMpH YKIAJaHHI YroJ MK CUIbCHKOTOCIOAAPCHKIMHU
TOBapOBUPOOHUKAMH Ta [HCTUTYTOM, B OTHOMY TaKeTi 3 CeleKIiHHMMHE iHHOBaIisiMH. B mieprry uepry
— 3a peaizaiii HACIHHS HOBHX COPTIB KYyJbTYp, SIKI KOPUCTYIOTBCS TOCTIHHUM IIOIMHUTOM, a00 THX,
BUPOOHUITBO SIKUX PO3IIHPIOETHCS.

8. TlorouHe ympaBIiHHS TOCMONAPCHKAM 00OPOTOM O0'€KTIB iHTENEKTYalbHOI BIACHOCTI Ta
pHU3UKaMH, 3yMOBIICHIMH BUKOPHUCTAHHSM 00'€KTIB MpaBa iHTEIEKTyallbHOI BIACHOCTI.

[MocTiiitHO MPOBOMUTHCS BiJBilyBaHHS TOCIIONAPCTB HAYKOBISIMH Ta KEPIBHUIITBOM [HCTHTYTY,
MOHITOPHHT TIOJIiB, JIe BUCISIHI COPTU THX YH IHIIUX KYJIbTYp, HAJIAIOTHCSI HEOOXiJHI KOHCYNbTAII] 3
3aCTOCYBaHHSIM THX YH IHINMX TEXHOJIOTiH. Perymioerbesi mpopaxk HaciHHS COPTIB THX YH I1HIIMX
KynbTyp IHCTUTYTY.

9. MoHnitopuHr Ta BCeOIUHME aHami3 e(EeKTHBHOCTI BUKOPHCTaHHS Ta KOMepIliamizarii
00'€KTIB IHTEIEKTYaJbHOI BJIACHOCTI.

{okBapTanbHO B [HCTUTYTI CKIAJa€ThC PEECTpP YKIAJACHUX YroJ Ta KOIITIB, OTPUMaHUX 3a
CIUIaTy POSUITI BiIl BIPOBAKCHHsS PO3pPOOOK, MPOBOAMUTHCSA ixX aHaii3. Pa3 Ha pik mpoBoAMTHCS
KOMITJICKCHUW TIATCHTHHH ayJauT, SIKHMHA JIO3BOJISIE CTPYKTYpYBaTH MATEHTHHH mopTdenb [HCTHTYTY
KOpMIB Ta ciibebkoro rocrnonapersa [opimns HAAH, a Takok NpUNUHATH MiATPAMAaHHS YAHHOCTI Ta
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BUBOJIUTH 3 OyXTaiTepchKoro oO0JKy 00’€KTH IHTENeKTyaJbHOI BIACHOCTI, IO BTPATHIIM CBOIO
AKTYaJIBHICTb 1 HE IPUHOCTH MPUOYTKY.

[Ipote, Ha chbOroHI HEOOXiMHUIT OUTBII TTMOOKHI aHAI3 e)eKTUBHOCTI KOMepIliamizalii ycix
THHOBAI[IHHUX PO3POOOK 3 KOPMOBHPOOHHUIITBA, IO € B MaTeHTHOMY nopTdeni [HeTuTyTy.

BucnoBku. [ligBonsuu miACYMKH, CJIiJ 3a3HAYUTH, MO0 YIOPaBIIHHA 00’ €KTaMu
IHTENEeKTYyallbHOI BJIACHOCTI 3 KOPMOBHPOOHHWIITBA TMOTPEOYE IEIKOro BJIOCKOHAJICHHS. 30Kpema:
HeoOXiJIHA YiTKa MIiANOPSAIKOBAHICTh Ta PO3MOALI MOBHOBAXKEHb Ta BIAMOBIAAIBLHOCTI MK PI3HUMH
nigposzaiiamu [HCTHTYTY momo ynpasiiaHs OIB; mocriiiHe BifcTeXeHHS 1 KOHTPOJIb €KOHOMIYHOT
eexTuBHOCTI KOMepIiamizanii HasBHHUX B iHHOBalliiHOMy mopTdeni I[HcTUTyTy 00'€KTiB
IHTEIEeKTYyallbHOI BJIACHOCTI, BpaxyBaHHSA cHeNU(IYHUX BIACTHBOCTEH OO0 €KTIB IHTEIEKTYaIbHOL
BJIACHOCTI 3 KOPMOBHUPOOHMIITBA (COPTIB, TEXHOJIOri TOINO) il Yac IUIAHYBaHHS Ta 3JIHCHCHHS
3aXOJIB IIOAO iX TOCIIOAapPChKOr0 BHKOPHUCTAHHS Y BJIACHOMY BHPOOHHUIITBI Ta MIpU 3aKIIOYCHHI
rOCHOJAPChKUX Ta JIIEH3IMHUX yroJ 3 CLIbCHKOIOCHOAAapPChKMMHM TOBapOBHPOOHUKAMMU, MOCTIHHUIN
MOHITOPHHT Ta BpaxyBaHHsS NOTped PpWUHKY M 4Yac IUIaHYyBaHHS KoMepiliamizamii 00'€KTiB
IHTENEeKTYyallbHOI BJIACHOCTI 3 KOPMOBHPOOHHMIITBA; aJanTailisi CHCTEMH YIPABIIHHSA 10 3MiH Yy
30BHIIIHBOMY CEPEIOBMILII.

Le cnpusiTiMe yIOCKOHATICHHIO CHCTEMH YIIPaBIiHHS 00'€KTaMH iHTENEKTYaIbHOI BIIACHOCTI 3
KOPMOBHUPOOHHUIITBA Ta MiJBUILEHHIO ePEKTUBHOCTI TX KOMepIiamizalrii.

JITEPATYPA

1. Bipuenko B. B. 3micT Ta ocobnHBOCTI yrpaBiiHHS 00'€KTaMU IHTENEKTYaIbHOI BIACHOCTI
Ha mianpuemcti / B. B. Bipuenko // TeopernuHi Ta npukiagdi nutadHs ekoHomiku. — K. 2012, —
Ne 27(1). — C. 225-236.

2. Kusmko O. [lpuHimnu ympaBiiHHS IHTEIEKTyalbHOIO BiiacHicTio / Kowmmanis "Excnepr
IHTENeKTyabHOro Karitany'. [ Enexrponnuii pecypc|. — ocrymnwuii 3 http://www.kapital@tm-logos. com.ua.

3. CrapkoBa H. HHremnekryanbHblE aKTUBBI (UPMBL: WIACHTH(GHUKALUS W yrpaBlieHHE /
H. CrapkoBa, A. Kocrenpkuii // MenemxmenT u Merempkep. — 2004. — Ne 2. — C. 13-20.

4. nak H. O. Cucrema ympaBiiHHS IHTEICKTyaJbHUM KalliTAJIOM MaIIHHOOYIIBHOTO
nignpuemcta / H. O. lllnak, H. b. binoyc // Exonomika Ta aepxasa. — 2009. — Ne 4, — C. 27-30. -
Pexum moctymy: http://nbuv.gov.ua/UJRN/ecde 2009 4 9

5. Huoyneo I1. M., YeGorapror B.Il. Odic ymnpapiiHHSA IHTEICKTYalbHOK BIIACHICTIO:
CTBOpEeHHsI, poboTa, edextuBHicTs / Hapuansamii nocionuk. — K. : YkpIHTEIL 2016. — 236 c.

16 6(24), Vol.4, June 2018 https://ws-conference.com/webofscholar



Web of Scholar ISSN 2518-167X

INIOTHOCTD ITIOYBbI, YNCJIEHHOCTDb
OTAE/JIbHBIX BU/10B IIOYBEHHOU MAKPOBHUOTBI
N ITOPAZKAEMOCTD IIIIEHUIIBI O3MMMON
BOJIESBHAMMUA B SABNCUMOCTU OT TEXHOJIOT'UN
EE BBIPAIIIMBAHU A

Kopnuituyk A. B. kano. c. - x. Hayx
Ykpauna, 2. Bunnuya, Uncmumym xopmog u cenvckozo xosaicmea Ilodonvs HAAH

DOI: https://doi.org/10.31435/rsglobal wos/12062018/5768

ARTICLE INFO ABSTRACT

Received: 18 April 2018 The results of studies of the influence of No-till - the technology of

Accepted: 15 May 2018 growing winter wheat on the density of arable layer of gray forest

Published: 12 June 2018 medium loamy soil, the number of its macrobiota and the damage of
plants to diseases are presented. It was found that during the five-year

KEYWORDS application of the No-till system, the density of the arable layer did not

change significantly, and in the fifth year of studies, as the organic layer
covering the soil surface formed, there was a tendency for it to decrease
in comparison with conventional technology. At the same time, the
number of soil macrobiota increased by 20.1 %, including - for
earthworm - by 20.6 %, larvae of the May beetle - by 1.4 times. Zero soil
cultivation did not have a significant effect on the damage of plants to
leaf diseases and caused a slight decrease in the development of root rot.

winter wheat,
No-till technology,
soil density,

soil macrobiota,
plant diseases

Citation: Koprauiiuyk A. B. (2018) II10THOCTh IMOYBBI, YHCIEHHOCTh OTICIBHBIX BHIOB MOYBECHHOU
MaKpOOHOTHI U MOPAKaeMOCTh IIIICHHUIIBI O3UMOM OOJIC3HAMHU B 3aBUCHUMOCTH OT TEXHOJIOTHUH €¢ BhIPAIIUBAHHUSL
Web of Scholar. 6(24), Vol.4. doi: 10.31435/rsglobal wos/12062018/5768

Copyright: © 2018 Kopuuituyk A. B. This is an open-access article distributed under the terms of
the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is
permitted, provided the original author(s) or licensor are credited and that the original publication in this journal
is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which
does not comply with these terms.

BBenenne. OTcyTCTBHE JOCTATOYHBIX HAyYHBIX HCCIEJOBAHWN W TMPAKTUYESCKOTO OIBITA
nenecoodpasHoctu nmpuMeneHus: No-till — TexHomornu chopMUpOBaIM CUTYAIUIO, KOT/Ia OCHOBHBIE
ACIIEKTHI €€ B HACTOSAIINE BPEMS OCTAIOTCS MPEMETOM OCTPHIX HAYYHBIX TUCKYCCHH.

Cpenu HUX BeCbMa PacIpOCTPaHEHHBIM SBIISICTCS MOJIOKEHUE, COTJIACHO KOTOPOMY OTKa3 OT
PBIXJICHUSI TAXOTHOTO CIIOS MTOYBBI BEACT K YBEIHUCHHIO €€ TUIOTHOCTH. B TO e Bpems, TUIOTHOCTh
TIOYBBI — Macca aGCOMOTHO CyXOil TIOUBHI B EIMHUIIE 0OhEMA HETPOHYTOrO CTPOGHHS B I/CM’° — HMEeT
BaXHOC 3HAYeHHE B (POPMUPOBAHMM BCEX MOYBEHHBIX PEKUMOB, OT KOTOPBIX 3aBHCHUT POCT M
pa3BHUTHE PACTEHU, 8 KOHEUHOM UTOTe — UX MPOAYKTUBHOCTH [9, 17].

YcraHOBNIEHO, 4TO HauboJee CHIIBHO YIUIOTHSIOTCS cTaponaxoTHele moussl [12]. Cuutaercs,
YTO phIXJIasl [TOYBA JIy4llIe MOTJIONIAET BJary 4eM IJIOTHAs, OJHAKO TAKOE IOIJIOIIEHHE HEMHHYEMO
CONPOBOXKIACTCSl €€ TOCIEAYIONUM YyIIoTHeHUEeM. [Ipu 3ToM 4pe3mMepHO pbIxjas TodBa ObIcTpee
TepseT Biary uem miorHas [13, 18].

HoBeneno, uro HambOonee A((HEKTHBHBIM CIIOCOOOM YyiydllleHHe (PU3HYECKOr0 COCTOSIHUS
MOYBHI SIBJISICT YMEHBIIICHUE BO3JICHCTBUS Ha HEE CEIbCKOXO3SIMCTBEHHBIX MAIIMH M TPAaKTOPOB: TPH
3TOM KOJIECHBIE TPAKTOpa YIUIOTHSIOT ITOYBY OOJIbIIIE, YeM ryceHuuHbIe [ 15].

[Ipy MOBBINICHHOW BJIYKHOCTH ONTHMYM IUIOTHOCTH ITOYBBI MEHSETCS B CTOPOHY HIDKHHX
3HAYCHUH; TP HENOCTATOYHOM YBJIAXHEHUM — BBICIIMX [S5]. YCTaHOBJIEHO, YTO MM TIICHHIIBI
03UMOM ONTUMAJILHBIIN AWAaIla30H IIOTHOCTH MOYBEI HaxoauTes B mpumenax 1,0 — 1,3 r/em’. HauGornee
YyBCTBHTEIIbHA KyJbTypa K DTOMY IOKazareno B (ase akTHBHOTO (POPMUPOBAHHS BTOPHUYHON
KOopHEBO# cucteMbl [1]. OgHako B HacTosIlIee BpeMs BOMPOC M3MEHEHUS IUIOTHOCTH IIOYBHI TIOJ
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rusiaieM No-till — TexHomoruu HM3ydeH KpaiHe HeJOCTaTOYHO, YTO HE TO03BOJISIET OO0BEKTHBHO
CYIHTH O ee 3PPEKTUBHOCTH U SBUIIOCH IPEAMETOB HAIIIMX MCCIICIOBAHHH.

PasnoriyOnHHass ocHOBHasi 00paboTKa MOYBHI CIIOCOOHA BIUATH Ha YMCICHHOCTh U BUJIOBOM
COCTaB MOYBCHHOW MaKpOOWOTHI, YIIydllas, WU, Ha000pOT — YCIOXKHSA 00mpe (puTocaHuTapHOe
COCTOsIHME TIoceBOB. [Ipu 3TOM OTMedaercsi, YTO MHHHUMH3AIHS 00pabOTKH OOYCIIOBIMBAET POCT
YHCICHHOCTH (PHUTO(AroB Mo CpaBHEHUIO CO BCHAIIKOW, KOTOpask MOXET HapylaTh 3BOIIOIMOHHO
CIIOXHBIIUECS YCIOBUSI OOUTAHMSI, MUTPAIIMH ¥ 3UIMOBKH OTJIENIbHBIX BUJIOB [4].

JlutepaTypHble HCTOYHUKH CBUJICTEIBCTBYIOT, 4YTO TIIOYBEHHAas MakpodayHa Hrpaer
Ype3BBIYAIHO BAXKHYIO pojib B (hopMHpOBaHWU TUIO0pOoAns 1mouB. [lormomas BMecTe ¢ MUHEPaIbHOM
YacThIO MOYBBI OTPOMHOE KOIUYECTBO MEPTBBIX PACTHTEIBHBIX OCTATKOB (TIOXKHWUBHBIX, KOPHEBBIX,
OMNABIIMX JICTHEB, MHUKPOOOB, TpHOOB, BOAOpOCIEH, HEMAToJq W T.JI.), YEPBH YIOTPEOISIOT,
nepeBapuBas UX. B muineBapuTeNnbHOM TpakTe uepBeil GopMmupyroTcs TyMycHbIe BemiecTBa. [louBa
o0e33apaxMBacTCs U MPUOOpETaeT Crelu(pUIecKoe eCTECTBEHHOE COCTOsIHUE. B KomponuTax uepBei
€CTeCTBEHHBIX momyrsauuid comepxurca 11 —15 % rymyca Ha cyxoe BeIIECTBO, 3/I€Ch COJAEpKaTCA
TaK)Ke TYMHUHOBBIC BEIIECTBA — F'YMHHOBBIE KUCIOTBI M WX COJM — ryMaThl. [Ipy 3TOM 3HAYHUTENHHO
yIOydlmaercs  CTPYKTypa  MOYBBI, €€  BOJHO-BO3IYIIHBI  PEXKUM,  aKTUBHU3UPYIOTCS
MHUKPOOHOIOTMYECKH e TIPOLIecChl [7].

[TopaskaeMocTh pacTeHH MIICHUIBI 03UMON (DUTONMATOTEHHBIM KOMIUIEKCOM Ype3BhIYaifHO
Ba)KHAsl COCTABIISIONIAST B CUCTEME PHCKOB CHMKCHUS YPOXKAHHOCTH, KOTOPOE, MO COBPEMEHHBIM
oleHKam, Moxet nocturath 30 % u Gonee. B mHTErpHpOBaHHO# 3ammTe OT OONE3HEH BaKHYIO POJb
UTpaeT OCHOBHAash 00pa0OTKa MOYBHI, CIOCOOHAS CYIIECTBEHHO PErylupoBaTh (OrpaHHUYMBATH, WU
HA00OpOT — YCHJIMBaTh) WHTEHCHBHOCTh W PACHPOCTPAHEHHOCTh TJIABHBIX 3a00JIEBaHHI ITOH
KyJnbTypsl [16].

B coBpeMEeHHBIX JHTEPaTYpHBIX HMCTOYHHKAaX C(HOPMHUPOBAHO JIOCTATOYHO UYETKOE
MpEeACTaBICHUE O BIUSHUM O0OpaOOTKM TIOYBBI Ha ee arpodus3uyeckue, arpoXuMHUYEcKue |
arpoOMONIOTHYECKHE PEXUMBI, OT KOTOPBIX B 3HAYMTENFHONW CTENEHH 3aBHCHUT HAKOILJICHUE,
KH3HECIIOCOOHOCTh W TepeMenieHne (UTOMaToreHHbIx Kkomruiekca [8, 10]. Bmecre c Tewm,
JIOCTaTOYHBIN OINBIT W HAay4YHbIC JaHHBIE O BIUSHUHM No-till — TEXHONOTMM Ha pa3BUTHE TIABHBIX
Oore3Hel TIIEHUIBI 03UMON OTCYTCTBYeT. [l03TOMy BOMpOC O TOM, Kak BIMsIET Ha YHCIEHHOCTb
OT/ICNBHBIX BUJOB TIOYBEHHOH MAakpOOMOTHI M pa3BUTHE OOJIE3HEH MIIEHUIBI O3MMOW HYyJeBast
00paboTKa MOYBBI OCTACTCS TUCKYCCHOHHBIM.

Metoauka mpoBeneHHs1 ucciaeqoBanuii. [loneBble OMBITHI MPOBEACHBI HA CEPBIX JIECHBIX
MOYBaxX CPEAHECYTTMHUCTOIO MEXaHHYECKOTO COCTaBa OMNBITHOTO TOis MHCTHTyTa KOPMOB M
cenbckoro xozgaiictBa [logonsst HAAH. Haunnas ¢ 2011 roma B KOpOTKOPATOLIMOHHOM IISITUIIONBHOM
ceBoobopoTe m3ydanach No-till — TexHOmOrusi BBIpalIMBaHUS MIIEHUIBI O3UMOH B CPaBHEHHU C
TpamuimonHoi. Obmas rutomane nensaku — 0,37 ra, yaernas — 0,3 ra. [ToBTopHOCTH TpoekpaTHas.
IToceB mpoBomunu crnenuanbHOU cestikoi Great plains 2000 ¢ mmpuHOM paboyero 3axBata 6 M,
Mexaypsaauit — 19 cm B arperate ¢ TpakropoM Massey 7600. ILIOTHOCT MTOXOTHOTO CIIOSI TIOYBHI
onpenensmu MerogoM pexymero koasita (TOCT ISO 10390-2001). OnbITE 3aKTanbIBaId COTJIACHO
METOMKE TIPOBEICHUS MOJIEBBIX OMBITOB MO b.A. JlocriexoBy. Y4eT 9YHCIEHHOCTH M BUIOBOTO COCTaBa
MOYBEHHOW MaKpOOMOTHI MPOBOAUIM METOJOM IOYBEHHBIX PACKOMOK OOJe3HEel MIISHHUIIBI 03UMOH —
To crenuanbHoi meroauke [11].

Pe3yabTaThl HecsienoBanusi. Y CTAaHOBIICHO, 4TO ipriMeHeHne No-till —TexHomorun cyecTBeHHO
HE TOBJIMSUIO Ha TJIOTHOCTh TTAXOTHOT'O CJIOS TIOYBBI Ha KOHEIl BeCEHHero KymieHus (Tadum. 1).

Tabmuma 1. IIMOTHOCTH CPEIHECYIJIMHMCTOW TIOYBBI B 3aBHCHMOCTH OT TEXHOJIOTMH
BBIpAIlMBAHUS MIIIEHULIBI 03UMOH, r/em’

Texnonorus T"onpr
BBIpAMBAHUS 2011 2012 2013 2014 2015
TpaauuroHHas 1,14 1,21 1,22 1,21 1,21
No-till 1,20 1,23 1,22 1,21 1,20

Tak, B IEpBBIN oA HUCCIEIOBAHUN IJIOTHOCTh MAXOTHOI'O CJOsl IOYBBI HA KOHEL amlpens —
HAYANO Mas B BAPHAHTE C TPAJMLMOHHON TexHonorueii 6bima Ha 0,7 r/cM’ Hike 1o cpaBHeHHIO ¢ No-
till —rexnonorueii. Jlanpie sTa pazHuna He HAOIIOIAIACh, 8 HA TISTHI 'O/l UCCIIEIOBAaHUH HAMETHIIAChH
TEHJICHIINS K HE3HAYNTEINbHOMY YMEHBIICHHIO IJIOTHOCTH B BapuaHte ¢ No-till —TexHonoruei.
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O4eBUHO, ATO MPOUCXOIUT OJaroaapsi OTCYTCTBHIO YPE3MEPHOM TEXHOT'CHHOW HAarpy3KH Ha
IMOBEPXHOCTh ITOYBHI TSDKENIOH MOYBOOOpadaThIBaroIIeH TEXHUKHU. V3MeabueHHas CTPYKTypa IOYBBI
HaMHOI'0 OBICTpEE 3arlIbIBACT M YIUIOTHSIETCS YeM Ta, KOTOpas He TOABEpPracTcs TaKoH Harpyske.
Kpome Toro, 00beM, KOTOPBIH 3aHMMAET B IIOYBE KOPHEBAs CHCTEMa, B PE3yJIbTaTe €€ MUHEPaIHU3aI[uK
3aIOJHAETCS BO3AYXOM U BOJIOH, IPEAOTBpAIas MPHU 3TOM Ype3MEPHOE YIJIOTHEHUE TTaXOTHOTO CJ10s,
B TO BpeMs KaK IPH PBIXJICHUM PACTUTEIbHBIC OCTATKH, IEPEMEIINBAsACh C IIOYBOM, TEPSIOT
MEPBUYHYIO MOP(OIOTHMYECKYIO CBSI3b C HEH U HE CIIOCOOHBI OrPaHUYMBATh €€ YIIJIOTHEHHE.,

Pe3ynbTaThl pacKONOK M YYETOB [TOKA3alld, 4TO MOCHE MepBoi poranuu npuMmeHenue No-till —
TEXHOJIOTUY BBIPAIIMBAHUS MIICHUIBI O3UMOM O0YCIOBHJIO YBEIMUEHHE OOIIEro KOJMYECTBA BHJIOB
MMOYBEHHON MakpoOuoThl Ha 18,9 wr./M* 1o CpPaBHEHMIO C TPaJUIIMOHHON TexHosoruen. [Ipu stom
HauOoJiee 3aMETHBIM OBbUT POCT YHMCIACHHOCTH €€ IIOJIC3HOH YacTH, MPEICTABJICHHON JIOXKICBBIM
yepBeM. Tak, moj BIMSHHEM HYJCBOW OOpa0OTKM IMOYBBI KOJIMYECTBO 3TOrO BHJA BO3POCIO Ha
17,9 wr./M”, wu B 1,2 pasa (ta6u. 2).

Tabnmuna 2. KomuvecTBeHHBIM COCTaB OTACTBHBIX BHJIOB IOYBEHHOW MAaKpOOHOTHI B
3aBHCHUMOCTH OT TEXHOJOTWH BBIPAIIMBAHMS MIIEHUIBI 03UMOM (MHCTHUTYT KOPMOB M CEIBCKOTO
xozgiictea [lomones HAAH, 2014 — 2016 rr.)

KomudecTBo BHIOB, IIT./M
TexHonorus Hoxncsoid uﬂ HHHHia JIMUMHKY 1MIEeTKyHOB Kywenmnma
Oouiee 4epBb MalcKoro xyka ToseBast
BBIpALIUBAHUSA . (TIPOBOJIOYHHKH)
konuuectBo | (Lumbricus (Melolontha (Pheletes aenconiger) (Carabus
terrestris) melolontha) & cancellatus)
TpaaunonHas 90,9 85,4 3,8 0,36 1,3
No-till 109,8 103,3 5,2 0,33 1,0

Bwmecte ¢ Tem, mon BiausiHueM No-till — TeXHOJIOrMM 3aMETHO BO3POCIIa YUCIICHHOCTh JIMYHHOK
Maiickoro kyka. Tak, Mo CpaBHEHMIO C TPaAUIIMOHHOM TEXHOJOTMEW MJIOTHOCTH MOIMYJISIUUA 3TOrO
BHJIa BeIpOCia B 1,4 pasa, 4TO MOXKET YCHIIMBATh PUCKH ITOBPEXKICHUS PACTCHHIA.

Takoe yBenMYCHHWE YHCICHHOCTH TMOJIE3HOIO W BPEJAHOTO TMpPEJCTABUTENECH IMOYBEHHOM
MaKpOOHOTBI, OYEBHIHO, O0YCIOBICHO TEM, YTO BO BPEMsI OCHOBHOH 0OpaOOTKH IMOYBBI, 0OCOOCHHO
BCITAIIIKH, YaCTh JIOXKCBBIX YEPBEH M JMUMHOK MaiCKOro ’KyKa BBIHOCHTCS Ha MOBEPXHOCTDH ITOYBHI,
YTO MPHUBOJUT K €CTECTBEHHBIM IMOTEPSIM (MEXaHMUECKUM IOBPEKICHUEM, NOOBIYEH NTHI M T.1.).
Kpome Toro, riaybokoe phIXJIEHHE pa3pyliaeT CBS3H, KOTOpbIe C(HOPMHUPOBAINCH B IpOIECCE
SBOJIIOLIMMA MEXKIy BHIOM U CPEIOH €ro CyIIeCTBOBAaHMS, W3MEHSICT PESKHM YBIAXXHEHUS W TEILIa,
MOJIBEPracT BEPTHKAJIBHOMY IMEPEMEIICHHIO, BBIHOCA €r0 B BEPXHHE CJIOW IOYBBI, YTO HapyIIaeT
HOpPMaJIbHBIN IIUKJI Pa3BUTHS U TIEPE3UMOBKH, OCOOCHHO — BO BPEMSI XOJIOIHBIX 3HM.

BaxxHO#l 0COOEHHOCTHIO TIOYBEHHOH MAaKpOOHOTHI, KOTOpas CIocOOHa CYIIECTBEHHO BIHSTH
Ha €¢ YHMCICHHOCTH, SBJIIOTCSA TaKXKe TO, YTO IMOYTH BCE BHJbI €CTh TUIPO(HIAMH, ISl KOTOPHIX,
OCOOCHHO JIOXK/IEBOTO 4YepBsi, OJarONPHATHON SIBISETCS BBICOKAs BIIAXHOCTh MOYBBL. A 3TOT
MOKa3aTellb CYIIECTBEHHO OTJIMYACTCS B CTOPOHY ero pocra mpu No-till — TexHooruu.

[Mpumenenue No-till — TexHomoruu o0O0YyCIOBHIIO CTa0yH TEHICHIHMIO K YMEHBIICHHUIO
YHCIEHHOCTH JTMYUHOK IIENKYHOB (ITPOBOJIOYHUKOB), a TaKke cyliecTBeHHoe (B 1,3 pa3a) CHIDKEHUE
IJIOTHOCTH TOIYJISAIIMN MOJICBOH JKY)KENHIIBl. B mepBoM ciiydae MOKHO YTBEPXkIaTh 00 OTCYTCTBHH
OLI[yTUMBIX H3MEHECHHUH B YHCICHHOCTH IPOBOJIOYHMKA, IIOCKOJIbKY HKOHOMHYECKUN IOpPOT
BpenonocHoctn (OI1B) manHOro BHaa A KyJabTyp CceBOOOOpOTa, HM3YYaBIIMXCS, COCTaBIISCT
2 5K3./M”. YMeHbIICHHE OMYIISIHH JKyKEITHIbI GbLIO Gollee 3aMETHBIM, OJTHAKO, TAKXKE HE BBIXOIMIIO
3a npenenbt DIIB st atoro Buaa (1 - 2 9k3./M”) 1 0c060ro 3HAYCHUS HE HMEJIO.

Pe3ynbTaThl HaOMIOACHUH MMOKAa3aIM, YTO 3a TOJbl UCCICIOBAHUI CYIIECTBEHHOH Pa3HUIBI B
pa3BuTHH OONE3HEH JIMCTOCTEOCTbHOM YacTH pAacTCHUH TIICHUIBI O3UMOW (MYYHHCTOH pOCHI,
CenTopro3a JIMCThEB U Kojloca, (py3aprosa Kojgoca) Mexay TpaauiimoHHOW U No-till — TexHoIorusIMu
HE yCTaHOBJEHO. B moboM ciiyuyae HEOOXOIMMOCTh NpUMEHEHHs (YHTHIUIOB CyNIeCTBOBala Ha
o0Ooux BapuaHTax ombiTa. Vckiarodenue coctaBui Jymiib 2015 rom, Korjga M3-3a JKECTOKOW JICTHEH
3aCyXd pa3BHTHE OOJIE3HEHW Kojoca He HaOMoainMch. B roasl ¢ J1OCTaTOYHBIM YBJIaKHEHHUEM
BECEHHEH BereTanuy MOpaKeHHWE TMOCEBOB MYYHHCTOW pocoil B BapuaHTe ¢ No-till — TexHomoruu
OTMEYEHO Ha 5 — 6 JHEH Mo3Ke 4eM MpH TPAJAULMOHHON TEXHOJOI'MH, YTO OOBSICHSETCS, OYCBHJIHO,
TE€M, YTO OPraHWYECKUU IOKPOB IOBEPXHOCTH IIOYBBI, KOTOPBIA C(HOPMHUPOBAJICS IO BIHMSHAEM
HYJIeBOM 00pabOTKH, B 3HAYMTEILHOW CTEIEHH CJIIEPXKMBaJl BEPTHKAIBHOE IepeMelleHre KOHUANN
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MaToreHHast, 3UMYIONIEro B To4Be, K pacteHusM. OJHAKO M3-3a OBICTPO MHTpaIMy crop rpuda ot
OONBHBIX PACTEHHWH K 3JI0OPOBBIM BO3YIIHO-KAIlENbHBIM IyTEM IOpakeHUs moceBoB Ha No-till —
BapHaHTEC XOTh M HECKOIBKO TO3KE, HO MPOU3O0IIO, YTO OOYCIOBHIO HEOOXOIUMOCTh BHECEHUS
¢yHrumaoB. Heckonbko nHas cutyanus HaOJIr01anach ¢ pa3BUTHEM KOPHEBBIX THUIIEH (Ta0i. 3).

Tabmma 3. ITopaxaeMocTh MOCEBOB O3MMOM MIIEHUIIBI KOPHEBBIMM THWJISAMH B 3aBHCUMOCTH OT
TEXHOJIOTUH €€ BhIparnmBanus (MHCTHTYT KOpMOB 1 cenbckoro xo3stiictsa [lomomsss HAAH, 2011 —2015 rr.)

Texuomorust PasButne 6onesuu, %
BBIpAITUBAHUSA 2011 r. 2012 r. 2013 1. 2014 1. 2015 1. Cpennee 3a 2011 — 2015 rr.
TpaaunonHas 11,3 10,8 12,4 11,5 12,3 11,7
No-till 14,7 13,1 12,6 9,6 9,3 11,9
HCPy 5 % 1,65 1,16 1,23 1,08 1,25 —

HecMorpst Ha TO, 4TO B CpelHEM 3a ISATh JIET MCCIEAOBAHUI IOPa)KaeMOCTh PacTEHUI
KOpHEBOW T'HUJIbIO ObLIAa MPAKTHYECKH OJMHAKOBOM B O0OMX BapWaHTaX, HAMH YCTAHOBJICHA YeTKas
3aKOHOMEPHOCTh €€ YMEHBIICHHWsSI, HAauWHas C TPEThEro roja M3y4deHus, Ipu HYJIeBOH 00pabOTKH
noyBbl. JIMHAMHKa TAaKOTO YMEHBIICHHS, 110 HallleMy MHEHHUIO, TeCHO CBsi3aHa ¢ (OpPMHUPOBAHHEM
OpPTaHUYECKOT'O0 TIOKPOBAa ITOBEPXHOCTH IMOYBBI. Tak, eclu B TMEpBBIE JBa TOjla HCCIETOBAHMI
MOpakaeMoOCTh MOCEBOB KOPHEBOM THWIIBIO MPHU TPAAMIIMOHHONW TEXHOJOTHH BBIpAIMBAHMS ObLIa
MEHbIIIC aHAJOIMYHOIO MOKa3aTells MpH HyJeBoi 00padotke B 1,26 pa3a, TO B HOCIEIHUE /1BA — HA
CTOJIBKO € MPEBBIIIAIA ero.

OOBsICHSST BO3MOXKHBIC MTPUYUHBI YMEHBIICHUsT 3a00JICBaHUS 110/ BIMSHUEM HapacTarollero
OPTaHUYECKOT'0 TMOKPOBA MOBEPXHOCTH MOYBHI, CIETyeT OTMETUTh, YTO, MO JTUTEPATYPHBIM JaHHBIM,
HA WMHTEHCHBHOCTh TIPOTEKAHHMS MATOJIOTHYECKOrO TIpolecca Haumbojee MOIIHO BIHUSIOT TPH
KOMIIOHEHTa €AMHOM CHCTeMbI: MaTOreH-pacTeHHe-cpera, a MMEHHO — IUIOTHOCTh MOMYJSALUN |
arpecCMBHOCTh (PUTOMATOrEHHOTO KOMILIEKCa, (PU3MOIOrHYECKOe COCTOSHHE PACTEHHS, KOTOpOe
OIpeieNsieT YCTOWYMBOCTh €ro K 3a00JIEBaHUIO, 8 TAKKE COCTOSIHHE TOYBBI, KOTOPOE MOXKET BIIUATH
Ha MepBbIX JBa KOMIIOHEHTA 3TOM CHCTEMBbI, MEHSS PABHOBECHE B HEW B Ty WJIM HHYIO CTOPOHY [6].

OTMeueHo Takxke, YTO OOJBIIMHCTBO M3 aKTHBHBIX TAaTOTEHOB 3TOW OOJE3HHM OTHOCATCS K
Kjaccy HezaBepiieHHoro TpuboB (Fungi imperfecto) m cocTaBisitoT rpymmy (QakylbTaTHBHBIX
canpoUTOB, XapaKTCPHOH OWONOTHMYECKOH OCOOCHHOCTBIO KOTOPBIX SIBISCTCS TOpa)KEHUE
(U3NOTOTHYECKH OCJIA0JICHHBIX PACTEHWH, WJIM KOrJla paBHOBECHE B CHCTEME IaTOr'CH-PACTCHHUE-
cpela cMelraercs B mojb3y nepsoro [2, 3, 14].

Hamm wuccnenoBanusi mokasand, 4To Mo Mepe (HOPMHPOBAHUS OPTraHMYECKOTO ITOKPOBA
MOBEPXHOCTH MOYBHI 11OJ1 BiusiHKEeM No-till - TeXHOIOruM — 3TO paBHOBECHE IMOCTEIEHHO CMeEIAIach
B TIOJIb3Yy pacTeHUs. B 4acTHOCTH, CYIIECTBEHHO yIy4IIaeTCs THAPOTEPMUYECKHUI PEXUM, CHIDKACTCA
pe3kuil Tepenaj CyTOYHBIX TEMIIepaTyp, Ype3MepHOe IepechIXaHWe ITOBEPXHOCTH TMOYBBI, €ro
pacTpecKuBaHHE, YMEHbBIIACTCS IMIIOTHOCTh MAaXOTHOTO CJIOS, YTO CIIOCOOCTBYET JIyUIlIeMY Pa3BHTHIO
KOPHEBOM CHCTEMbI PACTEHUH M INOBBIIIAET UX YCTOMYMBOCTH K MAaTOr€HaM. B HammMx omeITax 3TH
MOKAa3aTelln TMaxOTHOTO CIIOS TOYBBI MOJ BiMsHHEM TexHojoru No-till mocTerneHHo yiydliaiucs,
HayMHasg C TPEThEro rojfia ee M3y4eHHs MO CPaBHEHUIO C TPAJAMLIMOHHOM, YTO, 10 HallleMy MHEHHIO,
CIIOCOOCTBOBAJIO CYIIECTBEHHOMY OIPaHUYCHHIO Pa3BUTHS KOPHEBBIX THWICH. DTO MOATBEPKIAIOT
pe3yabTaThl IPOBOJUMBIX paHHHE HAYYHBIX HCCIIEOBAHMIA.

BuiBoabl. Takum oOpazom, mpumeneHue No-till — TEXHONOrHMHM BBIPANMBAHUS TIICHUIBI
03MMOI1 Ha CEepBIX JIECHBIX MOYBAX CPEIHECYTIIMHUCTOIO COCTaBa B 30HE HEYCTOWYMBOTO YBIAKHEHUS,
HAYMHAsl C TPEThEro rojia M3y4eHUs HE TOJIBKO He OOYCIOBWIIO YBETHUYEHHS TUIOTHOCTH TaXOTHOT'O
CIIOST TIOYBBI, HO W CIOCOOCTBOBAJIO HEKOTOPOMY €€ YMEHBIICHHIO MO Mepe (HOpMHpPOBaHUIO
OPTaHUYECKOT'0 MOKPHITHS TOBEPXHOCTH MOYBHI CIIOEM PACTUTENBHBIX OCTATKOB.

B nepBeie math ner m3ydeHuss No-till — TexHOIOrMM BBIpAIMBAHUS MIICHHUIIBI O3MMOW B
MATUIIOIBFHOM CEBOOOOPOTE YUCIICHHOCTh JIOKCBOIO uepBs Bo3pocia Ha 16,3 %, THYMHOK MakCKOro
Kyka — B 1,4 pa3a, TUUMHOK IIEIKYHOB M IOJIEBOW KYyXeNuibl — yMeHblnmmiack B 1,1 u 1,3 pasza
COOTBETCTBEHHO II0 CpPaBHEHUIO C TPaJUIMOHHOW TexHomorued. HyrneBas oOpaboTka mOUYBBI HE
OKaszajia CYIIECTBEHHOIO BIIMSHUSI Ha pa3BUTHE OOJe3HEH JHMCThEB W O0yCIOBHJIA TEHJICHIIUIO K
CHMYKCHMIO [TOPAKaEMOCTH MIIEHUIbI 03UMOI KOPHEBOW THUJIBIO.
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Beryn. [nTeHcudikaiis 3epHOBUPOOHHMIITBA IMOBHHHA CTaTH OJHUM 13 CTpaTeriyHuX
HANPSAMKIB TPHCKOPEHOTO PO3BHTKY BCHOI'O arponpOMHCIIOBOTO BHpOOHHMITBA Ykpainu no 2030 p.
Jdns  1uporo HEOOXiJHO 30CepequTH yBary Ha CTBOPEHHI BHCOKOIPOMYKTHBHUX  COPTIiB
cinLCLKorocnoz[apCLKHx KYJIBTYp pi3HI/IX TPyl CTUTJIOCTI 3 YTOYHECHHAM  30HH cTablILHOTO
BUPOOHUIITBA, ONTHMI3allil CTPYKTYPH MOCIBHHUX ILIONI HpOBlJZ[HI/IX cmscworocnoaapcwnx KyJIBTYD,
po3pobmi  Ta BIPOBAKCHHIO HAYKOEMHFIX, IHHOBAIIMHUX TEXHOJIOTi IX BUPOIIYBaHHS, SKi
633yBaTHMyTBc;[ HA OCHOBI e()eKTUBHOTO BUKOPHCTaHHS (aKTOpiB KHUTTS (CBITIIO, TEIUIO, BOJIOTa,
MOXHBHI PCUOBHHH), IIO CHPUATHME MAKCHMAIbHOMY CHHTE3Y OpraHiyHOl PEYOBHMHH Ta OLIKY.
HOTpe6ye Moz[epH13au11 0J'I1€)KI/Ip0BI/II/I Ta COEMPOMYKTOBUH IMiJIKOMIUIEKC HAIIOI JIEPKaBU HA HUISXY
710 €BpOiHTErpailii, opMyBaHHS ITiJKOMIUIEKCY BUPOOHUIITBA Ta MEpepoOKU 3epHOOOOOBUX KYIBTYP.
[Mopsin 3 MM, B yMOBax 3MiHH KIIIMaTy HEOOXIAHO CHOPMYBATH €IMHY arpapHy MOJITHKY MIOI0
BUPOOHHUIITBA BUCOKOOUTKOBUX KyIbTYp 3 KpaiHamu €C ta Cepennboi Asii.

e € akTyanbHOIO Ta BaXIMBOIO 3a]aueio, PO3B’si3aHHS SKOi Oyle 3HAYHUM BKJIAJOM Y
BUpIIIEHHI MPOOJIeMU pPOCIMHHOTrO Oinka, (GopMyBaHHS BIaCHUX OUIKOBHX pECypCiB, MiJBUIICHHS
POIIOUOCTI TPYHTY Ta 3MII[HGHHS CKOHOMIKM YKpainu. be3 BupillIeHHS IUX NUTaHb CTBOPHUTHU
MOTYXHHI PHHOK BUCOKOOLTKOBUX KyIbTYp B YKpaiHi OyJie Tyxe CKiIaiHo.
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MeTo10 1aHOT0 JOCTITKEHHSI € BUCBITICHHS KOHIENTYalbHHUX IMIJXOJIB 10 iHTeHcHDikaIlii
BUPOOHHUITBA 3epHOOO0OBMX B YKpaiHi B yMOBaX Cy4YaCHHX CBITOBUX BUKJIHMKIB Ta (OpPMyBaHHS
IHCTHTYIIIOHAIBHOT CHCTEMH PO3BUTKY 1X PUHKY.

Pe3yabTaTu nociaigxkeHb. 3epHOO0O0BI KyIbTYPU - BaXIIMBE JKEPENIO XapyoBOro Oilka Ta
IiHHI KyIbTypu B ciBo3MiHi. OCHOBHI 0OCSTH CIIO)KMBaHHS 3epHOOO0OBHMX - B KpaiHax 3
IIBHJIKO3POCTAIOUNM HACEICHHSM, 1[0 CTBOPIOE TIEPEIyMOBH 3pOCTaHHS 00CATIB CBITOBOI TOPTiBIi. Y
nepcriektuBi 10 2035 poky YkpaiHa Moxe 30UTBIIMTH OOCSTH EKCIOpTYy 3epHO0000BUX 3 1 MIIH 10
1 mapn nonapie CLIA.

OOcsr  CBITOBOrO BHUPOOHHWITBA 3¢pHOO0OOBHX OI[IHIOETHCS TaTy3€BUMH EKCIIEpPTaMH
npuOJIM3HO B 75 MIIH TOHH Ha pik. HalOinbmmMu cBITOBUMH BUPOOHHKaMH 3epHO0000BUX € [His
(24 % Big cBitoBoro obcsry BupoOHuITBa), Kanana i M'sama (1o 7 % Bij cBiTOBOTO BHPOOHHIITBA
KO’KHA). 3a OCTaHHI POKH 3HAYHO 3POCIH CBITOBI OOCSATH BUPOOHHIITBA TAKHX 36pHOOOOOBUX KYJIBTYD
K cost (B 3 pasm), coueBuiy (B 2,5 pasu) Ta HyT(B 1,8 paziB) (Tadin.l).

Tabnuns 1. CBiToBe BUPOOHUIITBO 3epHOOOOOBUX KYIbTYP, THC. T

1990 2000 2010 2014 2015 2016 2016 mo 1990, %
Coesi 6001 108,5 161,3 2649 306,4 3232 334,9 308,8
Ksacoms 17,5 1,9 24,7 26,9 27,6 26,8 152,9
T'opox 16,6 10,7 10,3 11,7 12,0 14,4 86,3
Bobu 17,5 17,6 24,7 26,9 27,6 26,8 152,9
CoueBuisg 2,6 3,4 4,7 4,7 5,5 6,3 246,2
Hyr 6,8 10,7 10,9 13,4 11,0 12,1 178,2
Buxka 1,5 1,0 0,7 0,9 1,0 0,8 54,3
JTronua 1,1 1,2 1,3 1,1 1,2 1,3 116,5

Ipumirtka - noOynoBaHO aBTOpaMy 3a JaHUMH [8]
Cri 3a3HaYUTH, 110 TUIOII 3aHHATI iJ 3epHOO0OOBUMH Ta 1X BPOXKAWHICTh HAOaraTo HUKYA
YUM Y 3epPHOBUX, aJie¢ BOHH € JUISI pO3BHBAIOYUX KpaiH OCHOBHUM IPOAYKTOM XapuyBaHHA. HaceneHHs

cBiTY 3abesrnedye cBoro mnorpedy y mporeiHax B 3HauHii Mipi (16 %) 3a paxyHOK MNpOmyKIIii
3epH00000BHX (puC. 1).

14

6

1960 1970 1980 1990 2000 2010 2015
=8+ pocnuinmii 6UI0K, /e, === rpapunnii GUIOK, r/ens = <= [apo I0LACISIII, MIPL. Y0IL

Puc. 1. Tpenou 3abesneuenns nacenenns 6iKom 6 ceimi
Ipumimka - nobyodosano asmopamu 3a oanumu [8]

SIKIIIO BpaxoBYBATH, IO U BUPOOHHUIITBA NPOAYKI[l TBAPUHHHUIITBA BUKOPHCTOBYETHCS 3HAYHA
YacTKa MPOMYKIIii 3epHOO0000BHMX, TO iX 3HAYEHHs 3pocTae Iie Oubiie. B cBiTOBOMY 3eMiepoOCTBI
3epHO0000BI 3aiiMaroTh Outbiie 135 miH. ra abo Outs 14 % mociBy 3epHOBUX KynbTyp. YacTka YkpaiHu
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NOpiBHAHO HeBenumka, 3a Janumu GAO OOH, cranoButs yumie 1,2 % [7]. B VYkpaini B 2017 pormi
BUPOOIEHo 1237,8 TC. T 3¢pHOO0O0BUX KyJIBTYD, 110 B 2 pasu Outbuie Hix B 2010 poui (Tabu. 2).

Tabnuus 2. Jlnnamika BUpOOHHUIITBA 3¢pHOO000BUX KYJIbTYp B YKpaiHi, TUC. T

2010 2013 2014 2015 2016 2017 2017 1o 2010, %
3epH00000BI - BCHOT0 5923 371,5 481,1 502,1 875,9 1237,8 209,0
— TOPOX 452.4 267,2 359,0 377,9 745.,6 1095,7 2422
— KBacos 28,8 36,2 433 47,9 53,6 64,4 223,6
— COYEBMIIS 0,1 0,8 0,2 0,9 2,8 11,5 11500,0
— KOpMOBi 000M 6,8 3,6 6,1 6,5 3,2 7,4 108,8
— BHKa 33,1 16,5 25,1 24,9 23,7 10,8 32,6
— JIFOIMH 60,9 18,9 0,2 30,8 31,1 18,4 30,2
— iHI1 3epHOO000BI 1,5 28,2 18,4 13,1 15,8 28,6 1906,7
3 HUX HYT - - - - 6,5 19,2 *
Coesi 6061 1680,2 | 2774,3 | 3881,9 | 3930,6 4279,1 3890,4 231,5

[pumiTka - cki1azeHo aBTOpaMy 3a JaHUMHU [2]

3a ocTaHHI JIBa POKH 3HAYHO 3POCIO0 BUPOOHHUIITBO TAKUX HILMICBHX KYJBTYp, K COYCBHUILI Ta
HyT. bijbilie HK B 2 pa3u MIBUIIMIOCS BUPOOHHIITBO FOPOXY, KBacoli Ta coeBux 000iB.CTpyKTypa
MOCIBIB 3epHOO000BUX KyJIbTYp B YKpaiHi 3a mepion 1990-2017 poku BHpo3MiHIOBajacs. SKIIO B
1990 pori 3epH0oO6060BI 3aiimanu 10 % 3aranbpHOI TwIONI MOCIBY, TO 70 2005 pOoKYy BOHA 3MEHIMIIACS
1o 4 %, a 3a ocTaHHI poKH BiOysocs 3poctanus 1o 12 % (puc.2).

1990 p. _ Osumi
13/_ 30%

2005 p. Omi

Texuiuni 30%
20% ; Texuiuni _ /
ﬂpl 200/0 \\\ '
l \KOpMOBi . '/- i
: 3 600 Api
] 3eprobo0OBi 20% EP:; 0 \—KOPM"Bi 3ep1foai
0/
10% 4% 16% 30%
2015 2017 p.
Osumi O3uMi
32% 329,
Teximi Texuirni
CXHIYHI 8%
28% ~ or
3epro6o6 Api 3epuobob - - Spi
)31 : Kopmozi IepPHORI 0Bl ‘ Kopmosi 3€PHOBI
12% 5% 23% 12% 5% 23%

Puc. 2. Yacmra 3eprob60606ux kynemyp y semaepoocmsi Ykpainu

Tpumimka - cknadeno agmopamu Ha OCHOBI PO3PAXYHKIG

BupoOHHUIITBO 3epHOO000BUX KYJIBTYp B YKpaiHi B OCHOBHOMY 30cepemkeHo B JlicocTenosii

ta CrenoBiii 30Hax (84 % 3arampHOro BUPOOHHITBA MO YKpaiHi), Je CHPUSATIUBI MPUPOIHO-

KJIIMaTHYHI YMOBHU. 332 OCTaHHI CIM POKIB JeIIO 30UIbIIMIIACS YacTKa BUpoOHMIITBA B JlicocTeny — 3
42 % no 43 % (puc. 3).
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Puc. 3. Konyenmpayis supobnuymea 3epHob0006ux 3a 30Hamu 6 Yxpaini
Tpumimka - ckiadeno asmopamu Ha OCHOBI PO3PAXYHKIE

HapmipHe HacuueHHs B YKpaiHi CIBO3MIH TaKMMH BHUCOKOCHEPTETUYHHUMH KYJIBTYpaMH, SIK
COHSIITHKK 1 pilaK MPU3BENO JI0 3HAYHOTO 3HWKECHHS BMICTy B IPYHTax OpPraHi4HOi pEYOBHHH, IO,
CBOEIO UEPror0, HEraTUBHO BILUIMBAE HAa BOJIOYTPUMYIOUY 3/IaTHICTh IPYHTIB.

Haiibinpmn  nemeBMM  IUIIXOM — MOKpAIIaHHS TakOro CTaHy €  BIPOBa/DKEHHS Y
CUTBCBKOTOCIIOIAPChKE BUPOOHMIITBO HAYKOBO OOTPYHTOBAaHUX CiBO3MIH. UYepryBaHHs KyIbTYp
JI03BOJIUTH PO3IPBATH IEBHI JAHIIOTH IIKOJJOYMHHUX MIKpOOpPTraHi3MiB, sIKi c()OPMYBAIHCH Y MPOIIeci
BUPOIIYBaHHSI OJM3bKUX 32 O10JIOTIYHUMHU OCOOJIHMBOCTSIMH KYJBTYp. B mepiry wepry 1ie crocyerhest
3epHO000OBHX KYJbTYP, FOJOBHOIO 010JOTTYHOI0 OCOOJHUBICTIO SKHX € 3[aTHICTh (POPMYBAaTH aKTHUBHI
KOMITJICKCH 3 MIKpOOpTraHi3MaMH IPYHTY, 32 paxyHOK YOro 3B’SI3YIOTh 3HAYHI KUIBKOCTI a30Ty i3
noBitps. LleW mporec mpoxoauTh 3a ydacTi OyIbOOYKOBUX OakTepidd, siKi MPOHUKAIOTh Y KOPEHEBi
BOJIOCKH TPOPOCTKIB, IHTEHCUBHO JISATHCA TaMm i GOPMYIOTh OyIbOOYKH, € BiOyBa€eThcs MpPOIEC
azorgikcarii. Lle 0cob11BO BaXKIIMBO MPH BUPOIIYBaHHI OpraHidYHUX MPOAYKTiB (Tabm.3) [3,4].

Tabmurs 3. 3epHO0000RBI KYJIbTYpH — KIIFOYOBUH (haKTop Oiosorizarlii 3emiepodcTBa

K CepenHi po3mMipu 3anumiok a3oty B IpyHTi, | Yacrka GionoriuHoro a3ory

yIBTYpa : : 0
azoTdikcarrii, Kr/ra Kr/ra y (hopMyBaHHI Bpokaro, %

Cos- 70-280 50-90 45-80

Topox 70-100 50-90 50-55

Bbobu kopmoBi 100-140 30-50 65-75

Ksacons 50-80 50-60 50-60

Jlrornu 80-220 120-150 75-90

Hyt 80-150 100-120 50-80

Buxka sipa 70-80 20-30 65-75

BoOoBi TpaBu 120-350 60-140 60-90

Ipumirka - cKJ1aJIeHO aBTOPAaMHU Ha OCHOBI PO3PaxyHKiB

3epH00000BI MOXKYTh BHPOLIYBAaTHCS Ha HU3BKOPOAIOUMX 3EMIISIX, BOHHU CTiliKi JI0 BIUIMBIB
MOCYXH, a ypokai oOpe 30epiraerhcs. 3epHOO000RBI - ehEeKTUBHE JDKEPENIO POCIUHHOIO OiKa, 110
3HAYHO MIJABUILYE IX Xap4oBY I[IHHICTh. Bce e poOUTh 1X I[IHHOI KYJbTYPOIO, 3MaTHO HMOIMIIUTH
CHUTYaIlil0 3 MPOIOBONBYOI0 Oe3rekoro B cBiTi. Tomy mis @AO 6000BI KyJIbTypH - i€ HE TLIBKH
JIeIlIeBa albTepPHATHBA TBAPUHHOIO OUIKA, a i IIUIAX JI0 CTIMKOCTI CUIBCHKOI0 TocnoaapeTsa (puc. 4).

Hnst Yxpainu, crpuMytourM (GpakropoM BUPOOHHIITBA € HU3bKA, B TOPIBHSHHI 31 37JaKOBUMH
KyJIbTypaMH, YypOXaiHICTh 3epH00000BHX. lle poOMTH I1X NPOMHCIOBE BHUPOILYBAHHS MEHIII
edexruBHUM. [T0TPiIOHO BJOCKOHAIEGHHS arpOTEXHOIIOTIYHUX MPUHOMIB BUPOIILyBaHHS 3epHOO000BHX
Ta PO3BHUTOK CIICIIaTi30BaAHOI TEXHIKH.

TakuMm YMHOM, HApOILIyBaHHS BUPOOHUITBA 3€PHOOOOOBHX JIO3BOJISIE BUPIIIMTH Bipa3y KiTbKa
3aBJIaHb, SIKi MOKHA BUJIUTUTH B TPU TPYIIH: EKOJIOTTYHI, COIIAIBHI Ta €KOHOMIYHI acrieKTH (pHc. 5).

B pesynbpTaTi TpHBanuX HAayKOBHUX JOCHTIPKEHb HAYKOBISIMH [HCTHTYTY KOPMIB Ta CLIbCBKOTO
rocriomapctea Ilomiist HAAH Oysio BU3HAYEHO OCHOBHI MOJENi IHTEHCHBHHUX CIBO3MIH HACHYCHHX
3epHOO00OBHMH KYJITYpaMH ISl ePEKTHBHOTO BEJICHHS CLUTLCHKOTOCTIOAAaPCHKOro BUPOOHHIITBA (pUC.0).

Cepen 3ampoONOHOBAaHMX MOJCICH IHTEHCHMBHHX CIBO3MIH, SIK IIOKa3y€ IpaKTHKa, MOXHa
BUJUTUTH TIPIOPUTETHI KyJAbTYpU JJIsl KOXKHOI 30HM YKpaiHH, IO CIPHATUMYTH COIIJIbHO-
CeKOHOMIYHOMY PO3BHUTKY KpaiHu Ta TepHTOPii, 30Kkpema (puc. 7).
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Tpumimia - no6ydosano agmopamu Ha OCHOGI pO3PAXYHKIE
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o

N\

ComianeH1

ko N

*IPOJOBOIBYA Oeaneka

*3J0pPOBC XapuyBaHHA

*3MeHIIYe BIPOTIAHICTE 3aXBOPIOBAHE

* MAKCHMi3aIliA BMICTY GIIKY B PALOH] IO IHHH

* ONTHMi3aliA ciMeHHoro GHIKETY IS HaceTeHHA

* ATbTEPHATHBHHI BapiaHT KOPMOBOTO O1TKa 1719 TBAPHHHHITEA
*aZanTalifiHa 30aTHICT 10 KIIMATHYHHX YMOB II0I0 BHPOIITYBAHHA

N

.

EKoHOMIUHI

g%

N

* IiIBHIIEHHS OPOIYKTHBHOCTI IIpami

* 3HH/KeHHA BHTPAT Ha NMaTbHO-MACTHIbHI MaTepiaiH

* 3HIDKeHHs BHTPAT 3a PAXYHOK ONTHMI3alll TeXHOIOTHIMHHX IIPOLIeCiE Ha
o6pobitok rpyuTy (33P. monHB. BHeceHHA 10GpPHB)

* CTROPEHHA J0JaTKOBOI J0JaHOI BAPTOCTI 3a PAXYHOK 3pOCTAHHA BPOXKaiHOCTI

* IHBeCTHUI] ¥ BHPOOHHITBO Ta nepepolKy Jar0Tk BHCOKHH piBeHB OKYIIHOCTL
BHTpPAT
* IeIIeBHH KOPM T XyZoOH B YMOBaxX iHTeHCH(IKanii BHpPoGHHITBA

Puc. 5. Ilepesacu supodbnuymea 3eprob0o608ux Kyabmyp

Ipumimka - ckradeno asmopamu

IHouiccn

JlicocTen Cren

= JIFOTIHH- JKATO 03UME - PinaK
O3HMHIT - KYKYpya3a

=CodA - 03UMAa MIIIEHATIA -
03HMA NIIEHHIA -KYKYpY/13a

*TImeHATIA 02UMa - COHATTHAK
- KYKypyZ3a - cos -

= J[FOIIHH - EKHTO 03HME +
MIC/AKHHBHI IOCIBH -
KyKypyd3a - IeTomIKo-
BIBCSHA CYMINIKA -
TPHTHKAJE O3HME - KapTOILld

*ITeTOMKO-BIBCAHA CYMIIIKA
- TPHTHKAJE O3HME +
cepazeina - KyKypya3a - oBec

- KYKypyasa

=Cod - 030Ma IIIeHHnd +
CHICpPAaTH - KYKypya3a

=Cod - 031Ma TIIEHATIS -
03HMHI Pillak - 03HMA
TIIMIIEHTITA

=Cod - 03UMa IIIIeHNI +
cHIacpaT - COHANIHHK -
KYKYpya3a - AIMiHb APHII +
CHIepAaTH

KYKypyaza / copro - Topox,
COUERHIA, HYT

* AuMIHE O3HMHI - HYT -
TIISHHAIA O31MA - COHAIITHHK
- KYKypy/3a - cosA. COUeBHIIA

* AuMIHE O3HMHH - TOPOX .
HYT - NIISHHIA 03UMA -
COUEBHIA - KYKypyaza -
COHANTHHK

Puc. 6. Modeni inmencusnux ciso3min HacuueHux 3epHob0O08UMU KYTbIMYpAMU

Ipumimka - nobyodosano aemopamu
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TTomiccsa

P - Buka sapa 1 T'opox nociBHHI,
BodH KOopMOBL
MaHOHCBEKA cepazenia

. . Buka apa i
JlicocTen M IDAHOHCEKA
Cren

Puc. 7. llpiopumemnicmo supowsyeants 3epHo60008UX KYIbMYP 3AAENHCHO 8I0 30HU

Ipumimka - nobyodosano aemopamu

OmHuM 3 TEPCHEeKTHBHUX HANpsMIB 1HTEHCUQIKAIl TEXHOJOrH y arporpoMHCIOBOMY
KOMIUIEKCI — IIMPOKE 3acTOCyBaHHS 0000BO-pH300iajbHUX CHCTEM y CiBO3MiHaX 1 pO3pOOJICHHS
KOMITJICKCHUX MIKpOOHHX TIperapatiB. 3aBISIKM iX BUKOPHCTAaHHIO MOXKHA 3MEHIIMTH COOIBapTiCTh
CUTBroCTIBHPOOHUIITBA (0€3 3HMKEHHSI 100 PiBHS) 1 MIKIJUIMBUH BIUIMB Ha HABKOJHIIHE CEPEIOBHIIIE,
a TaKOX JIOCSTTH €KOJOTTYHOT YMCTOTH MPOAYKIIiil. bioJoriyauii a3ot, IKMii HAKOMUYYETHCS B IPYHTAX
3a paxyHOK (ikcaiii 3 arMmocdepu 3 OakTepisiMu-miazoTpodamu, P B3AEMOJII 3 POCIUHAMHU
3a0e3nedye 30UTbIICHHS YPOXKaHHOCTI OCHOBHUX CLIBTOCIKYJBTYpP 32 YMOB 30€pEXKEeHHSI POAOUYOCTI
TPYHTIB Ta MMOKpaIIaHHs IXHBOTO €KOJIOTriYHoro crany [3, 1].

B pesynbrari nmociilkeHb HAayKOBIIIB [HCTHTYTy KOpMIB Ta CUTBCBKOTO TOCIOJAapCTBA
[Monins Oys10 BCTAaHOBJICHO, 110 0000BO-PH3001aIbHI CHCTEMH 3a0€311€UYI0Th:

— OloJiori3allito  arpoeKOCUCTeM 3emiiepoOcTBa YKpaiHW uepe3 3pOCTaHHs IMOTCHIAIy
MpONyKTUBHOCTI 0000BHX KynbTyp Ha 0,15-0,5 T/ra abo Bim 1732 mo 5775 rpH./ra Ta ekoHOMIl
MiHepaibHOro azory Big 40 mo 90 xr/ra a6o Bix 1500 no 3200 rpH./ra;

— TIJBUIIEHHS BMICTY OiIKa B 3epHiI 0000BUX KyJIbTYp Bif 2 110 6 %;

— TOIIWPEHHA IHHOBAIIHHUX TEXHOJIOTiH eq)eKTI/IBHoro BI/IpO6HI/II_[TBa
CUTBCHKOTOCTIOaPCHKOT npo;[yKun 3a paxyHOK OINTHMi3aIlii CTPYKTypH MOCIBHUX IUIONI Ta 3MiHY
CTPYKTYpH BHUPOOHUIITBA, MiJIBUIICHHS YaCTKH COLIIbHO-EKOHOMIYHOTO (akTopy npu (GOopMyBaHHI
BpPOJXKAIO C.-T. KyabTyp Ha 5-20 %.

BpaxoByroun TeHJeHIIII HapollyBaHHS BUPOOHHIITBA 3epHO0000BUX KynbTyp B 2050 poky
BUPOOHUITBO 3epHOOOO0OBHX B CBITI MOXE BUPOCTH B 1,5 pasu, npu 1mbOMYy OOCSTH EKCIOPTHOI
TOPTIBJI1 3pOCTYTH IIie OLIbIIe, TaK SIK OCHOBHE CIIOKMBAaHHS 36pHOO00OBUX 30CEPEIKEHO B KpaiHax 3
IIBUAKO3POCTAIOYMM HaceleHHsIM. Lle cTBOpIo€ BiIMiHHI MEPCIEKTUBU JJISI PO3BUTKY YKPAiHCHKOTO
BUPOOHHUITBA 1 EKCIIOPTY 3epHO0000BUX, 00csT sikoro 7o 2035 poky Moxe 3pocTd B 2-3 pasd - 10
1 Mapa. 1oapiB Ha Pik.

CibChKOTOCIIOAPCHKUX TOBAPOBUPOOHHKIB IIKABUTH MapKHHAIBHICTb, alie 3epHOO000BI He
OJTHOPIIHI: COI0 BUPOIINYBaTH 0€3 CEpHO3HOr0 3POIICHHS HEpeabHO, 0 MIiABHIIYE COOIBapTICTH,
BOHA MMOTPEOYE JCCATHKPATHOTO TOJUBY 3a JKUTTS;, HYT CIOKIMHO MEPEHOCUTh MOCYXY, alie BiH s
HbOTO WIKIAJIMBI HaJAMIpHI omaau. AJlle caMe MapKMHAJIbHICTh CIOHYKA€ TOBapOBUPOOHHUKIB [0
30LIBIICHHS TUIOMII 110/ 3epHOO000BUMH. 3a OCTaHHI 5 POKIB (ypakHHII FOPOX IMOCTaBHB PEKOPJ 3a
miomamu - 410,6 tuc.ra 8 2017 poui npotu 304,5 tuc.ra B 2010 pomi. ToMy oriHka 3epHO0000BUX
MOBHHHA WTH HE 10 co0IBapTOCTI, a 3 piBHS MprOYTKOBOCTI (pucC. 8).

100
80
60 esgm [ 0pox
40 enll o(Cos

@ssffi===3epHOBI Ta 3¢pHOO000BI

20
0

2010 p. 2014p. 2015p. 2016p.

Puc. 8. Penmabenvricmo supoonuymea 3epnob6obosux kyremyp 6 Yrpaini, %

Ipumimka - nobyodosano asmopamu 3a oanumu [2]
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Huni ykpaiHchkuii KIIiMAT 3MIHMBCSI B CHPUSITIMBY CTOPOHY Ui BHPOLIYBaHHS 3epHOO00OBUX
KynbTyp. HyT MokHa BHpolyBaTd Ha BCiii Teputopii Ykpainu. CodeBHIIO paHillle He BUPOIYBaJId Ha
3axigHiit Ykpaini, B 2016 poiii Ha JIbBIBIIMHI BeMKa KOMIIAHIS BUPOCTHJIA HAMOUIBIINK yporkald COYEBHIIL.

Jnst  ciTbChKOrO TOCIOAPCTBA MOXKIIMBOCTI, TIOB'SI3aHI 3 3pOCTAIOYMM  IIOMHTOM, YacTo
CYTIPOBODKYIOTHCSI KaIliTAIOMICTKOI KOHCOJIIAIIEI0 BUPOOHIMUO-TOPTOBEITBHUX MEPEXK, BIPOBAPKEHHIM
OLTBII JKOPCTKIMIMX CTaHAAPTIB SIKOCTI W OE3MEKH Ta YKIAJaHHS JIOTOBOPIB, IO CTBOPIOIOTH CEpHO3HI
Oap'epu [y1s1 1piOHUX epmepiB. Xoua IIPU PO3BUTKY IUICH MOCTABOK Ta BUPOOHUYO-TOPTOBEIBHUX MEPEK
BUHHUKAIOTh  MYJIBTUIUTIKATOPH  3alHSTOCTI, 0  CHOPUAIOTh  3POCTAHHIO  JOXOMIB  BiJ
HECUTLCHKOrOCIIOAAPCHKOT  MiSUTBHOCTI, 30UIBIICHHST KAITITAJIOMICTKOCTI 3 YacOM CTBOPIOE MPOOIEMH,
0CcOOMMBO ISt HU3BbKO KBaidikoBaHoi podouoi cuin. [Iporpama poborn MiHicTepcTBa arpapHoi MONMITHKA
Ta TPOJOBOJILCTBA Tepedayae PO3BUTOK BUPOIIYBAaHHS HIIIEBUX KYJIBTYp, a TakoXk iX ekcriopry. o
HIIIEBUX KYJBTYpP BITYU3HSIHOTO arpapHOro BUPOOHMIITBA Ta €KCIIOPTY.

Huni npubyTkoBuM Juis YKpaiHu € nepexia A0 riiuOokoi nmepepoOKu, A0 PO3BUTKY XapuoBOi
npoMHCIIoBocTi. [ mboro Mmaiike ifeanbHi MPUPOMHO-KIIMATHYHI Ta €KOHOMIYHI YMOBH, TakK SIK
3apa3 MU OTPHMYEMO IUIIE JIENIEBY CUPOBUHY. JpyrHM HampsSMKOM Jjisl BUCOKOMAap KHHAILHOTO
Oi3Hecy npu BHPOOHHIITBI 3epHOO000OBMX B YKpaiHi, € PO3LMIMPEHHS IUIOINI IiJi TAKUMH HIIICBUMH
KYJIbTYpaMH sIK KBacoJjis, HyT, Malll, COYSBHIIS. 3a OCTAHHI JiBa POKH I[IHM Ha IIICHUIIIO B CBITI BIAJIH,
a Ha 3epHO000OOBI Bupocnu Ha 200-300 momapiB 3a TOHHY. 3pOCTAalOTh IOIUT Ta IliHA Ha
BHYTPIIIHBOMY PUHKY Ha OCHOBHI 0000Bi KylIbTypH (pHC. 9).

Coeni 600u [opox
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Puc. 9. Llinosi menoenyii ha 6HympiiHboMy PUHKY OCHOBHUX 3¢pHOO0006UX KYbmyp 6 YKpaiHi, muc. 2pH / m

Ipumimka - nobyodosano asmopamu 3a oanumu [2]

[IpakTHka CBiTYUTD, IO PHHOK CTa€ ePEKTUBHIIIAM JUIsS YYACHHKIB JIMIIC 32 YMOBH J1€BOCTI,
a OTXKEe — aJaNTOBAHOCTI IHCTHTYIIA Ta IHCTUTYTIB. [HCTHTYIiOHaJIbHA CHUCTEMa PO3BUTKY PUHKY
3epHO0000BHX KYJIbTYP B YKpaiHi moTpeOye JOCKOHAIOr0 IHCTUTYIIHOTO 3a0e3eueHHs, a TOJIOBHE
— CTBOpPEHHS IHCTUTYIIOHAJILHUX YMOB (D)YHKI[IOHYBaHHSI 0a3UCHUX 1 MOXIMHUX iHCTUTYTIB [5].

Po3BUTOK 1HCTHTYTIB pPHHKY 3epHOO000BHX Tmependadae QopMyBaHHS OpraHi30BaHUX
PUHKOBUX BIIHOCHH, TPO30POi PEryisiTOPHOI MONITHKK Ta MiHIMi3allii iHCTHTYIIOHAILHUX PU3HKIB.
Jnst  ciIbChKOTO  TOCTIOAApCTBA MOXKIMBOCTI, TIOB'S3aHI 3  3POCTAlOYMM  TIOMHTOM, YacTo
CYNPOBOKYIOTBCSL  KAIlITAJIOMICTKOIO ~ KOHCOIIIJAIIEI0  BHPOOHHYO-TOPTOBENFHUX  MEPEX,
BIPOBAKCHHSM OLTBII KOPCTKMX CTaHAAPTIB SKOCTI Ta O€3MEKH Ta YKJIaJaHHS JIOrOBOPIB, IO
CTBOPIOIOTh cepiio3Hi Oap'epu st npidHMX (epmepiB. Xoua B Tporeci PO3BUTKY JIOTICTHKH
BHHUKAIOTh  MYJBTUIUTIKATOPU  3aMHATOCTI, 110  CHPUSIOTH  3POCTAHHIO  JOXOMIB  BIA
HECUTbCHKOTOCIIOIAPCHKOT AISITBHOCTI, 30UTBIICHHST KaIiTaTOEMHOCTI 3 YacOM CTBOPIOE MPOOJIEMH,
0COOJIMBO JJIs1 HU3bKOKBaJTI(hiKOBAaHOT POOOYOT CHITH.

[HcruTyniiine 3a0e3medeHHs1 iHTEHCH(iKalmii BHPOOHHIITBA Ta TEPEepoOOKH 3epHOO0OOBHX
KyJIBTYp THependadac:

— KOODPJMHAIIIO MONITUYHHUX 3aXOJIiB Ha MUIBOBHUX TEPUTOPISAX Ta PO3BUTOK CITIBIpAI MiXK
MiHICTEpCTBAMH Ta JICIIEHTPAII30BAHUMH JICP’KaBHUMH YCTAaHOBAMH, 30KpeMa, IIISIXOM CTBOPEHHS
MDKBIIOMYHX KOOPIUHAI[ITHMX KOMITETIB a00 CIelialbHIX OPraHiB;

— 3a0e3IedYeHHs] CUHEPTil MK TMPUBATHUMH Ta JIEPKABHUMU CEKTOPAMH, Y TOMY YMCII HIISIXOM
CIIBIIpAIIi B LIISIX PO3BUTKY iHPPACTPYKTYPH, MATEPiaTbHO-TEXHIYHOTO 3a0e31eueHHs Ta arpo0y/IyBaHHS;
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— 3a0e3redyeHHs] CHHEpPTii MK HaBYILHUMH, IHHOBAI[IHHUMH YCTAHOBAMH i Cy0'€KTAMH Xap4OBOi
ITPOMHCJIOBOCTI, 332 PaxXyHOK arpoTEepUTOPIAILHOTO IMIXOAY Ta KOHKYPEHTOCIPOMOXKHOI IepEBar;
BCTaHOBJICHHSI ITPIOPUTETHOCTI 3aX0IiB, BUXOSTIH 3 PHHIIMITY CITIBBITHOIIICHHS BT/ TA BUTPAT.

BucnoBku. TpaHcdep iHHOBAII B BUPOOHHUIITBO Ta IHCTUTYI[IOHATBHUIN 0a3UC CIPUSITUMYTh
PO3BUTKY BUPOOHUIITBA 36pPHOO000BHX, (POPMYBAHHIO MPOJOBOJIbYOT Oe3eKH KpaiHi B yMOBax 3MiHU
KITIIMaTy Ta 3MIIIHEHHIO MTO3HIIiH Ha CBITOBOMY PHHKY.

OCHOBHMMH HaIpsIMKaMH iHTeHCH (piKallii BAPOOHUIITBA 3epHOO000BHX B YKpaiHi €:

— JIOCIiKEHHS 3epHO0000BUX KYJILTYp B KOHTEKCTI ClieHapiiB 3MIHH KIIIMaTy;

— po3pobka Mojeneldl TEXHOJIOTiH BHUPOIIYBaHHS 3€pPHOOO0OBHUX KYyIBTYp 3aJI€KHO BiJ
PECYPCHO-TEXHOIOTTYHOT0 BKJIQ/ICHHS Ta BUMOT JI0 SIKOCTi Ta Oe3M1eKH CHPOBUHHU;

— ONTHMI3alliss BUPOOHMIITBA 3epHOOO0OBUX KYyJIbTYp y arpo@opMyBaHHSIX pI3HHUX 3a
pO3MipaMu ISl MaKCUMI3allii CHHEpTi3My MIiCIIEBUX arpOCKOCHUCTEM;

— BUKOPHCTAHHS HOBHX METOJIB JIOCTIKEHb 36pPHOO00OBHX KYJIBTYP 13 MOJCIIOBAHHIM iX
T'eHETHYHOT MIHJIMBOCTI, CTIHKOCTI JIO CTPeCOBUX (DaKTOPIB 1 3MEHIIICHHSI BTPAT BPOXKAlo;

— 3aCcTOCYBaHHs 0000BO-pH300iabHOT CUCTEMH Y Cy4aCHOMY 3eMJICpOOCTRBI;

— po3pobka Mmojenel (QYHKI[IOHYBaHHS ©(pEKTHBHUX 1 CTIHKHX CHCTEM BUPOOHHIITBA
SIKICHOTO HACIHHS 3¢pHO0000BUX KYIBTYP;

— (opMmyBaHHs CcTparterii MiIBUINEHHS TMPOJYKTUBHOCTI 3epHOOOOOBUX KYyJIbTYp Y
JOCITITHAIIBKUX MTPOrpaMax MOBHOLIHHOTO Xap4YyBaHHS;

— BHUpOILYBaHHS 3€pHOOOOOBMX KyJIbTYp — KIIOYOBHH (AKTOp CTaloro poO3BUTKY
arpoeKocucTeM Ta epeKTUBHOCTI arpobi3Hecy.
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ABSTRACT

Given the practical need and demand for biofertilizers in crop production,
many scientific laboratories conducting research in the field of agricultural
biotechnology, including in the Republic of Kazakhstan, are actively engaged
in the problems of ensuring and improving the quality of biological products
based on soil bacteria.

In the course of our experiments, we conducted research in the following areas:
a) studied and analyzed the state of populations by isolating local strains of
pure Azotobacter chroococcum cultures from the soil microflora of cereal
plants;

b) the accumulative cultures, as well as morphocytological characteristics of
cells in these cultures, which are a potential source in the production of
biological products based on soil bacteria, were Studied.
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AKTyaJbHOCTH PpadoThl. lccienoBanue HOBBIX OaKTEpUAILHBIX IPENapaToB, BaXKHBIX B
arpapHoM cekTope PecniyOnmuku KazaxcraH M JOCTYIHBIX B 3KOHOMHYECKOM OTHOILICHHH, SBIISCTCS
aKTyaJIbHOU MPOOJIEMO COBPEMEHHOM CEIbCKOXO03SIMCTBEHHON OMOTEXHOJIOTHH.

IIpOyKTUBHOCTE M CaMOJOCTATOYHOCTh MECTHOM IPOAYKIMHM, HAIPABJICHHOW Ha HYXIbI
CEeNbCKOTO XO3SHCTBA, pelraeT psiji BOIPOCOB HE TOIBKO B arpapHoM, HO M B IPOW3BOJICTBEHHOM
kiacrepe Kaszaxcrana.

HOCKOJIBKy TpaauIIUOHHBIC yz[06peHH;[ MOI'yT OKa3bIBaTb HEraTHUBHOC BJIMAHUC HA MMOYBEHHBIN
OaaHc 3JIEMEHTOB, aKTYalIbHOM 3aJlaueil cTall TOMCK HOBBIX JIbTEPHATUBHBIX CIIOCOOOB perieHwst /1/.

B cBs3u ¢ aTUM psn HaydHBIX JlabopaTtopuii B oONacTH OWMOTEXHOJIOTMH Hadall pa3padoTKy
WHHOBAIIMOHHBIX CIIOCOOO0B TOTYyYeHHs OaKTepUATLHBIX yI00PEHUH B TIPOM3BOJICTBEHHBIX MACIITA0aX.

CornacHO pe3yiapTaTaM IPOBEACHHBIX HCCIENIOBAaHUI, MTPOAYKTUBHOCTh BBIpAIMBAaHUS
CENTbCKOXO3SUCTBEHHBIX KYJIBTYp Ha TMONAX, OOOTallleHHBIX OaKTepUANbHBIMU YIOOPEHUSMH,
MOBBICKJIACh B cpemHeM Ha 15-25 %, uro nenmaer OMoynoOpeHHs Ha OCHOBe Oakrtepuii Azotobacter
chroococcum HE0OX0MMBIM B COBPEMEHHOM, OBICTPO Pa3BUBAIOIIEMCSI MHPE.
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[Ipu 5TOM, 3aMHTEPECOBAHHOCTH B OJTHX HCCIECIOBAHUSIX CBS3aHA M C JKOHOMHYECKOH
CTOPOHOH BOITPOCa, TIOCKONBKY JOCTYITHBIC MO I[eHe MECTHBIE OaKTepHallbHbIC MPENapaThl SBISIOTCS
KJIFOYEBBIM U PEIIAOIIUM (haKTopoM /2/.

C yderoM TMpPaKTUYECKOH HEOOXOAMMOCTH M BOCTPEOOBAaHHOCTH OWOYHOOpEHHiT B
pacTEHHEBOJICTBE, MHOTHE HaydHbIe J1a00paTOPHH, TIPOBOISIINE HCCIENOBaHUS B 00JacTH
CeITbCKOXO3AWCTBEHHOW OMOTEXHOJOTHH, B TOM uuciie M B PecrmyOnnke Kazaxcrana, WHTEHCHBHO
3aHUMAIOTCA Tpo0JIeMaMu OOCCIICUCHUs U TOBBIIMICHUS KadyecTBa OMONpENapaToB Ha OCHOBE
MMOYBEHHBIX OAKTEPUH.

B xome HammxX OKCHEPUMEHTOB ObUIM MPOBEACHBI HCCICAOBAHUS B  CIETYIONIUX
HaTpaBJICHUIX:

a) M3ydeHsl 1 IpoaHaIM3HUPOBAHBI COCTOSHUS TTOMYISIIIMN MTYTEM BBIJICTICHHUSI MECTHBIX IITAMMOB
YHCTHIX KYJbTYp Azotobacter chroococcum u3 ouBeHHON MUKPO(IIOPHI 3IaKOBBIX PACTCHUIA;

0) M3ydeHbl HaKONMMTENBHBIE KYJIBTYPhI, a Takke MOP(QOIMTOIOIHMYCCKAE MPU3HAKK KIIETOK B
9TUX KyJIBTYpax, SIBISIIOIINECS TIOTEHIIMATbHBIM HCTOYHUKOM B TIPOM3BOJICTBE OUOMpENapaToB HA OCHOBE
MOYBEHHBIX OaKTEpHUH.

O0BeKkTHI U METOABI HcciienoBaHnsA. B kadecTBe 00beKTa MCCIIEAOBAHHUN HCIONBb30BAINCH
mraMMbl 0aktepuii Azotobacter chroococcum, obuTarorue B mouse FOxuoro Kasaxcrana.

B xadecTBe METOJOB HCCIEAOBAHUI OBUTH MPUMEHEHBI CIIOCOOBI M3YYECHUS KYJIbTYpajlbHBIX
MPHU3HAKOB, METOJBI MHUKPONPENAPUPOBAHKS C TOCIEIYIONMM MHUKpOCKONupoBaHueM. M3ydenue
MOP(QOIUTONIOTHYECKUX TPU3HAKOB Ha OCHOBE MHKpoOIIpenapara MpOBOAMIOCH METOJOM 10
«PomanoBckomy- I'mmzex /3/.

Pe3yabTaThl MccienoBaHMii W MX oOcyxkaeHue. J[s BBIACNEHHS] YHUCTHIX KYJIBTYp
AzotobakTepa rOTOBHIIACH arapH30BaHHAs KUJKas cpenia Db, Ha KOTOPYIO C MOMOIIBI0 TOYEYHOTO
TpadapeTa BbICAXKHBAIUCh 00pPa3Lbl TOYBHIL.

[NocaxkxenHble 0Opa3mbl KyJIbTHBUPOBAIUCH B TEUEHHH TPEX CYTOK B YCIOBHUSX TEPMOCTATa
npu Temneparype 27°C u 64 % BIAKHOCTH KaMepbl. Pe3ylIbTaThl BBIPOCIIMX Hepe3 TPOE CYTOK
KOJIOHHU# TIpe/icTaBieHbl Ha (hotorpaduu (pUCYHOK 1).

CoracHO UCCIIeIOBaHUIO 00pa3llOB KOJOHHHM, BBIPOCIIMX Ha arapu3oBaHHON cpene Duiou B
yamkax [lerpu, nomymsuuu MecTHOro mrtamma Azotobacter chroococcum WHTEHCHBHO CHHTE3UPYIOT
MUTMEHTHI, HaOMFoJaeMbIe Ha YalllkaxX B BU/IC TEMHO-KOPHYHEBBIX TISITCH.

Puc. 1. Kononuu mecmuvix wumammos Azotobacter chroococcum

Ilpu craenyromeM o3tane  MOPQGOIMTOIOTMYECKUX —HMCCICIOBAaHWN, HANpaBICHHBIX Ha
MHKPOCKOITMYECKOe H3y4YCHHE MpernaparoB, MPHUTOTOBICHHBIX MO Meroay PomanoBckoro-I'umse,
OBLTH BBISIBJICHBI IcoMopGHbIe KieTku HOkHo-Ka3zaxcranckux mrammoB Azotobacter chroococcum.

[TneomMopdHOCTH BBIpaXKajiach B OOJIBIIOM pa3HOo0Opa3uu (JOpM KICTOK OT KOKKOBHIHBIX 10
IJIMHIPUYCCKU BBITSHYTBIX. TeM He MEHee, CleIyeT OTMETHUTh, YTO B TOMYJSIMUA MOYBEHHOU
MHUKPO]IIOpBI TPeodIaaaiy MaJouYKOBUIHbIC KIETKH, PSJI KOTOPBIX COPMHPOBAIIN ITUCTHI.
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BoiBoabl. TakuM 00pa3oM, B pe3ybTaTe MUKPOOHOIOIHUECKOr0 MCCISIOBAHUS OMPENCICHO
cocrosiune HOxHo-Ka3zaxcranckux mrammoB Azotobacter chroococcum, BBIJEIEHHBIX U3 IOYBEHHOM
MHUKPO]IIOPHI 371aKOBBIX PACTCHUU.

CorjacHO SKCIIEPUMEHTaM, B MOMYJSALMKM YUCTBIX KyJIbTyp Azotobacter chroococcum
Mpeo0Iaat0T aKTUBHBIC U KU3HECIIOCOOHBIC KJICTKH, 00JIaaroliie K aKTUBHOMY CHHTE3Y ITUTMEHTOB
B arapu30BaHHYIO cpeay DIIOu.

MUKpPOCKONMYECKHE METOMIbl H3ydeHHEe MOP(OIUTOIOIHYECKAX TPU3HAKOB  BBISBUIIN
CKJIOHHOCTH KJIETOK B MOITYJISIIMK YACTBIX KYJBTYpP K TIICOMOP(PH3MY.

JIOCTUTHYTBIE PE3yJIbTaThl JOKAa3bIBAIOT BO3MOXXHOCTH NMPUMEHEHHs MmTaMMOB Azotobacter
chroococcum, BbIICIIEHHBIX M3 TOYBEHHOW MUKPOQIIOPHI 311aKOBbIX pacTeHuit FOxxHoro Kazaxcrana, B
KauecTBE HCTOYHMKA OMOIpEnapaToB Ha OCHOBE IMOYBEHHBIX OAKTEPHIA.
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ABSTRACT

The results of the study of hematological parameters of the Simmental
bulls on fattening for various selenium-containing supplements in the
diet are presented. It was established that the bulls were significantly 1-th
10,28 + 0,11 and 2,10,39 + 0,17 (P <0,05) of the experimental groups
increased in blood compared with the control of the content of red blood
cells, hemoglobin - 22,5 + 0.09 and 24.2 + 0.11, total protein
86.3 £0.16 and 86.7 + 0.23 (P <0.001), vitamin E 50.7 + 0.12 (P <0.001)
and significantly increased the catalase 2.16 + 0.05 and
2.31+0.06 (P <0.05) and the peroxidase activity of the blood was
22.5+0.09 and 24.2 = 0.11. Along with this in the blood of experimental
bulls unambiguously, though unreliable, increased the concentration of
calcium, inorganic phosphorus and volatile fatty acids. The introduction
of selenium supplements into the diet did not significantly affect the

supplement nutrients digestibility content of leukocytes in the blood - in the blood of bulls of experimental

coefficient, groups they contained 7.16-7.21 - 109 / 1 versus 7.18 - 109 / 1. The same

bloo_d, applies to such an indicator of blood as an alkaline reserve, although it

calcium, . can be argued here about the tendency to increase it in animals of

hemoglobin experimental groups - 50.7-51.6 versus 50.3 ob.SO2 in control. The best
results were obtained in the group receiving Devivit additive

Citation: 3axapuyk II. Bb. (2018) I'emaTonoriyni TNOKa3HUKA OWYKIB CHMCHTAJBbCHKOI IMOPOIU Ha
BINTOMIBIII 3a pI3HUX CEJICHOBMICHMX 100aBOK B pattioni. Web of Scholar. 6(24), Vol.4. doi:
10.31435/rsglobal wos/12062018/5771

Copyright: © 2018 3axapuyk II. B. This is an open-access article distributed under the terms of
the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is
permitted, provided the original author(s) or licensor are credited and that the original publication in this journal
is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which
does not comply with these terms.

Po3BUTKOM TBapHHHHUITBA OaraTo B YOMY BH3HAYA€THCS IOBHOI[IHHICTh Xap4YyBaHHS
HAaCEJICHHS B HOr0 KUTTEBO HEOOX1THOT YACTHHM — CIIOYKMBAHHI TBApUHHOIO OUIKa. Y CIIIIIHE BEJACHHS
TBApUHHMIITBA  HEMOXJIMBE 0Oe3  opraHizaiii  MOBHOLIHHOI 1  30ajJaHCOBAaHOI  TOJIBJII
CUTBCHKOTOCTIOAAPCHKUX TBapHH. Ha cywdacHOMy erami pO3BUTKY TBapUHHUITBA B YKpaiHi Ta 3a
KOpZIOHOM 3 METOI0 30UIbIICHHS BUPOOHUIITBA SJIOBUYMHU 3aCTOCOBYIOTh PIi3HOMAaHITHI KOPMOBI
N00aBKH 3 MIUPOKUM CIIEKTPOM JIii, SIKi PI3HATHCS M COOOKO 3a TOXOMKEHHSIM, HAOOPOM O10JIOrTYHO
AKTUBHHX KOMITOHEHTIB Ta TEXHOJIOTI€I0 BUPOOHHWITBA. YBEIEHHS X JO PalliOHIB TBAPHH CIPHUSE
MiZIBUIICHHIO PiBHS TpaHCPOpMAIlil TOXKHUBHUX PEUOBHH KOPMIB Yy IPOIYKIIIO 1 CTBOPIOE CIIPUSATINBI
YMOBH IS MaKCHMAJIBHOTO TIPOSIBJICHHS TBapWHAMH TOTEHIialy iX NPOAYKTHBHOCTI. BemeHHs
TBapUHHMIITBA 3a IMX YMOB CTa€ EKOHOMIYHO AOIUIbHUM. OcoONHMBOrO 3HaYEHHS HAOyBalOTh
KOMIUIEKCHI KOPMOBI JJOOABKH, 3a JOIOMOI'OI0 SIKMX JOCSTa€ThCs HOpMalizailis OOMIHHUX IMPOILECIB,
MPUCKOPEHHS POCTY 1 PO3BUTKY TBapuH [2]. BukopucTaHHIO HOBMX KOPMOBHUX JI00aBOK B T'OMIBIi
TBapHH Ha PI3HUX PETiIOHAIBHUX PIBHAX MPUCBSYCHO HAYKOBUX JOCHTIIKEHb [4].

3 nediluTOM CEICHY B PAIOHI MOB'A3aHMH LUIMH Psa XBOPOO TBapHH, SKI HaWdacTiiie
XapaKTepU3YIOThCA PO3JTalaMi aHTHOKCHIAHTHOI CHCTEMH, TIOPYIICHHSIM MPOHUKHOCTI KaNmiISIPHUX 1
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KIIITUHHUX MeMOpaH, CyNpOBO/DKYIOThCS HaOpsSKaMH, KPOBOBHJIMBAMH Ta 3MiHaMU (PYHKIIOHAIBHOT
CTPYKTYypH KJiiThH [6,7,8].

HesBakaroun Ha BakimMBe OioNOTiuyHE 3HAUYCHHS CelieHYy, BiH HE 3HAWIIOB MIMPOKOTO
MOBCSKJICHHOT'0 3aCTOCYBaHHS B TOJIBIII CUTBCHKOTOCIIOAAPCHKUX TBapuH. JInie B OKpeMuX KpaiHax
npenapaTd CeJICHOBUX CIOIYK BBOJSTH JIO CKJIally KOMOIKOPMIB i MPEMIKCIB Y JIOCHTh OOMEKEHHX
npoQiTaKTHYHUX J103aX.

Hanro  mamo  mpoBeaeHO — JOCHUDKEHb 3 MPOOJIEeMH  CEICHOBOTO  JKUBJICHHS
CUTBCHKOTOCTIOIAPCHKUX TBAPHH B Y KpaiHi.

30KkpemMa, BiJICYTHI JlaHi BMICTY CelleHy B I'PYHTaX, pOCIMHAaX 1 KOpMax pi3HHX PETIOHIB, 3a
BuHsATKOM [liBoHS YKpaiHu, e IMUpPOKi JOCHIIKEHHS 3 BHBUCHHS BMICTY CEIEHY B KOpMax IPOBIB
npodecop JI. C. Hsuenko [3] i Jlicocreny, Ilomicest Ykpaiuu pocmiguna npodecop T. M. Iputinko,
EKCIIEPUMEHTAIILHO He OOTPYHTOBaHI JJO3W 3rOIOBYBAHHS CEJICHY CLTbCHKOTOCIONAPCHKUM TBapHHAM
PI3HUX BHJIB 1 CTAaTEBOBIKOBUX TPYIH, HE paxyloyd OBEIb BOBHOBOTI'O, BOBHOBO-M'SCHOTO 1 M'SCO-
BOBHOBOI'O HAIIPSIMKIB MPOAYKTUBHOCTI, JJIS SKUX Taki JO3HM YXe po3poliieHi [6], YOPHO- YepBOHO-
psi60i Tmopomu BenMKoi poraToi XyJZ0OM MOJIOYHOTO HamlpsMy MPOAYKTHBHOCTI[2], HE BH3HaYeHi
perionn YkpaiHu 3a piBHEM 3a0e3lEUCHOCTI TBAapWH CeJIeHOM Tomo. HaBemeHe BUINE MOXKHA
MIATBEPAMTH BIJCYTHICTIO BIAMOBIAHOI iH(opMaIlil y BITYM3HIHIA HOBIAKOBIN JIITEpaTypi, Ka BHIaHA
B OCTaHHI POKU B YKpaiHi [7,8,9].

Cepen METOIB, SIKI JaIOTh MOYJIMBICTh 00’ €KTMBHO OLIIHUTH PIBEHb Ta IHTEHCHUBHICTh OOMIHY
pEYOBHH, CTaHy 37I0pOB’S TBapHH Ta mepedir (i3ioNorivHoro mporecy B OpraHi3mi, 3Ha4He Micle
3aiiMae JOCTIDKCHHS KpPOBI, OCKUIBKM BCl HEOOXiIHI U JKUTTSA MiHEpajabHI PEYOBMHM KIIITHHA
OTPUMYE 3 KpOBi, a i CKJIaJi — BiJTHOCHO CTAJIHM{ MOKAa3HHWK. |HIIMMH CIIOBaMH, KPOB, SIK BHYTPIIIHE
CepeloBHIe, MA€ HE 3aBXKIM IOCTIMHMW CKJIaJl, BOHA 3MIHIOETBCS TiJl BIUIMBOM IUJIOTO PSIy
q)aKToplB B TOMY YHCIi 1 piBHSA MleoeJIeMeHTHOFO 3a0e3neueHus [2, 6, 7, 9]. ToOro, sKicHUE 1
KUTBKICHUN CKITaJ KpOBl 00yMOBITIOE IHTEHCHUBHICTh BCIX OOMIHHHMX TpoIlleciB opraHizmy. bioxiMiuHni
JOCITI/DKEHHS. KPOBI PO3KPHBAIOTh MOXKIUBOCTI aJamnTallii opraHi3My TBapWH 1O HOBUX palliOHIB,
komOikopmiB Ta BBM/I [1,4].

ToMy, OOHHUM i3 acCHEKTIB HAIIMX JOCIIIPKEHb € BHUBYCHHS TI'€MATOIOTIYHUX ITOKa3HUKIB
OMYKIB Ha BIJrOJIiBJIi 32 BUKOPUCTAHHS PI3HUX CEICHOBMICHHMX J00aBOK B pallioHax.

Pe3yabTaTu gociimkens. [1po ajnekBaTHICTh BIUIMBY CKIIQJy CEIEHOBMICHHX 100aBOK «E —
cenen» 1 «JleBiBiT» Ha OpraHi3M TBapHH CBIIYATh MOKA3HUKH KPOBI, ajike 11 CKJiaj| TICHO MOB'SA3aHUM 3
mporecaMyl TpaBJICHHS B PI3HUX BiJJIIaX NITYHKOBO-KHIIKOBOTO KaHamy. Bimomo, mo B mporeci
TpaBJICHHS MK HITYHKOBO-KHIIKOBUM TPAaKTOM 1 KPOB’I0 BiIOYBA€ThbCs HE JIHIIE OOMIH OKpEMHX
pPEUOBHH, alie 1 BCiel mia3Mu 3 il KOMIIOHEHTaMHU, TOOTO Ma€ Miclle TOCTIHHUN OOMIH 1 BiIHOBJICHHS
mia3mu. IcHye AymKa Mpo MOMIIMBICTB TiIpoiidy OLIKIB IIa3My B Tpoleci iX TpaHccynamii depes
OOJISIMIBKY CITH30BOi 00OJIOHKH 3 JTy’KE PO3BHHEHUM (DEPMEHTHUM IIapOM.

[{ono remMaTonorivHuX MOKAa3HHWKIB y HAIUX JOCTIKEHHSIX, TO y OMUKIB JOCTIIHUX TPyI
noctoBipHo (P<0,05) 30inblryBaBcst y KpOBiI IOPIBHSHO 3 KOHTPOJEM BMICT EPUTPOIIMTIB,
reMorno6iHy, 3arajJbHOro OiNiKa (P<0 001), BiTaMiHy E (P<0,001) Ta )Z[OCTOBipHO 3pocTaja Karajga3Ha
(P<0, 05) 1 TepOKCH/Ia3HA aKTUBHICTH KpoBi. Ilopsia 3 1um y KpPOB1 JIOCHIIHUX OMYKIB OJHO3HAYHO,
X04a 1 HEeIOCTOBIpHO, 30UIbIIyBasIacsi KOHIIGHTpAIlsl Kajbllilo, HeopraHiyHoro gochopy i Jmerkux
XKHUPHHUX KHCIIOT.

He 3ynunstouncs Ha OlOJNIOTiYHINA PO KOXKHOTO 13 HAaBEACHUX IeMAaTOJOTTYHHX MOKa3HHUKIB,
JUIIE 3a3HAYMMO, IO SK YCI BOHM CYKYITHO, TaK 1 KOXKEH 3 HUX 30KpeMa, IMOJIMNIIyBalH Iepedir
OKHCITIOBAIIbHO-BITHOBHUX TPOIIECIB, €PUTPOIIOE3, OLIKOBUIL, BYTJICBOIHO-KHPOBUH, MiHEpaIbHUI
o0MiH, (pepMeHTaTUBHHI Ta aHTUOKCHUAAHTHHH CTaTyC OpraHi3My, IO, Y CBOIO 4epry, MO3UTHBHO
BiIOMIIOCS HA MPOJAYKTHBHHX 1 3a01HUX SIKOCTSAX OMUKIB JOCTIIHUX TPYII.

IHTep'epHI MOKA3HUKK MIATOCTIAHUX OMUYKIB 32 IeMaTOJIONTYHUMH OKa3HHUKaMH 3a BILUIHBOM
PI3HUX CeIeHOBMICHHX N00aBok «E — cenen» 1 «JleBiBiT» B pailioHi HaBeneHi B Tabnumii 1

3 aHamizy JAOCTi/KYBaHWUX ITOKAa3HWKIB BHJHO, 10 y KpoBi OWukiB 1-i mocmimHoi rpymu
MOPIBHSIHO 3 KOHTPOJIBHOIO MICTHIIOCS OLIbIlie epUTPOIHTIB HA 8,5 %. Y TBapuH 2-1 AOCHiAHOT TPYIH
y pallioHi SKMX BBeJeHa Jo0aBKa «JIeBiBIT PI3HUIIL 32 BMICTOM y KPOBI, MepeBakald KOHTPOJIb 32
BMICTOM €PUTPOLIUTIB ckianana 9,7 % i onuki 1-i gocniguoi rpynu Ha 1,0 %.

Kpaima HacuveHicTs KpOBi OMYKIB JOCTIIHUX TPYN EPUTPOIMTAMH 3yMOBWIIA MiJBUIICHHS Y
Hill KOHIIeHTpaIlii reMoriao0iny. 3okpema, oro Oinbiie Oyno y KpoBi TBapuH -1 jgociinHOl rpymH,
HDXK Y KOHTpOi, Ha 7,7 % 1 2-1 nocnignoi — Ha 10,2 %.

BBenenns n0 paiioHy ceneHOBMIiCHHX 100aBOK «E — cemen» i «JleBiBiT» AOCTIIHUX OWYKIB
CHPAaBJISJIM TO3UTUBHUHN BIUIMB Ha KOHIIGHTpAI[iF0 3arajJbHOro OiIKa y CHpOBATI iX KpoBi. SIKIIO y
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KpPOB1 TBapHH KOHTPOJILHOI TPYIH BMICT Olika ckiamaB 77,9 r/m, To y OM4KIB 2-1 TOCiAHOT IpynH BiH
3pic o 86,7 1/, mo Ha 8,8 /1, ado 11,2 % Ounbie.

Tabmus 1. 'ematonoriynii MoKa3HUKY MiIAOCTITHUX OMUKiB (n=3; M£m)

I'pynu
Tloka3zuuku JOCIIiIHI
KOHTPOJIbHA I 3
Epurpomuty, 107/ 9,47+0,16 10,28+0,11% 10,39+0,17*
I'emorno6in, /1 120,4+2,2 129,7+0,41 132,7+0,62*
Jleiixounty, 10°/n 7,18+0,43 7,16+0,27 7,214£0,31
3arajapHuil 010K, I/71 77,9+£0,32 86,3+£0,16%** 86,7+£0,23%**
Kanpuiit, MMone/1 2,32+0,01 2,49+0,02 2,48+0,08
Heopraniunuii hocdop, MMOInb/n 2,1940,13 2,32+0,09 2,39+0,05
Cipka, MMOJIB/JI 27,6+0,19 29,9+0,09** 31,1+£0,16***
Mib, MKMOJTB/JT 127,8+1,12 137,8+0,90* 138,3+0,62**
IuHK, MKMOJIB/JT 313,4+0,41 334,34+0,48%*** 340,6£0,32%**
JIyxuuii peseps, 00 % CO, 50,3+0,51 51,6+0,22 50,7+0,17
JDKK, mr % 6,13£0,30 6,39+0,13 6,36+0,22
Iepokcumasa, oj1./T TeMOrI00iHY 19,3+0,13 22,5+0,09*** 24,240,11%***
Karanasa, oj1./T reMorio0iny 1,97+0,09 2,16+0,05* 2,31+0,06*
Bitamin E, Mmxmonb/n 45,20+0,16 50,7+0,12%** 52,9+0,17%**

[Ile GinpIIOO PI3HUI 3a TOKA3HUKAMH KOHIIEHTpAIlii 3arajibHOro OuIKa y CHpOBATII KPOBI
Oyna Mk Ondkamu 2-1 TOCIiHOT rpymH 1 KoHTponem — 8,8r/1, abo 11,2 %.

HocmijpkyBaHi J00aBKM TO3UTHBHO BIUIMHYJIM TaKOX Ha BMICT y KpOBI MiHEpaJIbHUX
eNIEMEHTIB. 30KpeMa, KOHIIEHTpAIlisl KAJIbI[iI0 Y KPOBi OMUKiB 1-i mocmigHoi rpymnu Oyna OiIbIIO0, HiXk
y KOHTpOi, Ha 7,3 %, 2-1 focnigHoi - Ha 6,8 %.

lono Heopraniunoro ¢ochopy, To Horo y kpoBi OmukiB 1 2-1 ZOCHITHUX TPy MICTHIOCS
OLIBIIIE TOPIBHSHO 3 KOHTpOseM Ha 5,9-9,1 %.

[Tix BrmmBOM ceneHoBoro (akTopy OLIBII MOMITHHX 3MiH 3a3HaBasia KOHIIGHTpAIlS Y KPOBi
OWYKIB IOCHITHUX Tpym cipku. Tak, y TBapuH -1 JOCTIHOT IpyNy MOPIBHSHO 3 KOHTPOJIBHOIO BMICT
cipku y KpoBi 30inbmuBcs Ha 8,3 % 1 2-1 mocaignoi — Ha 12,6 %, 1110 € MmiJCTaBoI IS CTBEPKCHHS
Mpo icHyBaHHS OI0JOTTYHO B3a€MO3B'I3KY MIXK CIPKOIO 1 CEJICHOM.

AmnarnoriyHa KapTuHa Oyia XapaKTEpHOIO 1 JUIs BMICTY y KPOBI TBAPHH JOCTIJHHX TPYI MiJi.
KonmenTpariist Mini y kpoBi OMuKiB 1-1 ZOCHiAHOI TPYNH TEpeBHIyBajla KOHTPOJIbHHUX aHAJOTIB Ha
10,0 mxmonb/i1, a6o 7,8 %. HeoOXiHO BIAMITHTH, IO BUIIOK Oyja PIi3HMII 3a IUM ITOKa3HHUKOM Yy
onukiB 2-1 nocnigaoi rpymu — 10,5 MxMoib/1, a60 8,2 %.

AHa3y0ul TOKa3HUKH KOHHeHTpaHII y KpoBi OWYKIB MiIUIOCHIAHUX TPYN HIHUHKY, MOXHA
KOHCTaTyBaTH iX 3aJIeKHICTh BiJl CEICHOBMICHOI J00aBKH B paHIOHI Hanpukman, vy KpOBl
KOHTPOJIbHUX OW4YKIiB MicTmiocs 313,4 MKMOJIB/I LUHKY, IO MEHINE, HDK y TBapuH 1-1 mociimHol
rpynu, Ha 20,9 MxMoub/a, abo 6,7 %. Y kpoBi OMUKIB 2-1 JOCTIAHOI TPYNU BMICT IUMHKY OYB Ie
BHUIIHMM 1 IIEPEBUIILYBaB KOHTPOJIb Ha 27,2 MKMOJIB/I, a00 8,7 %.

CeneHoBMicHi J100aBKH B PaIliOHi iCTOTHO BIUIMHYJIHM Ha (DEpMEHTATHBHY aKTHBHICTH KPOBI.
Hanpuknan, akTHBHICTE MEPOKCHIA3H KPOBi OMYKIB 1-1 JOCTiHOT TpyNH MepeBuIlyBaia KOHTPOIb Ha
16,6 % 1 2-i mocmignoi — Ha 25,4,3 %.

[Mopsin 3 mepoOKCHIa3HO aKTUBHICTIO KPOB OWYKIB JOCTITHUX TPYH IOMITHO BiJ3Hayanacs i
MiIBUIIEHOI0 AKTUBHICTIO TAKOTO (hepMEHTY, K KaTasasa. [i akTHBHICTh y KpOBi TBapuH 1-i ociigHoi
rpynu 6yJ1a BHIIOKO 33 KOHTPOIb Ha 9,6 % i 2-i nocmignoi — Ha 17,3 %. [IpudomMy, SK CBig4aTh
HaBelleH1 JNaHi, y rpymi TBAPHH B pamoH SKUX BBoJMIAcs Jo0aBka «JleBiBiT» pi3HHLS Oyna
MOMITHIIIIOK y IEPOKCUIa3HiH 1 KaTala3Hii akTHBHOCTI KpOBl

Buiiie mu 3ragyBamu mpo )Z[OCTOBlpHe MiBUIIEHHS i €0 JOCTIKYBaHUX ):[O6aBOK ceneHy
B pailioni OMYKiB aKTHBHOCTI KaTanas3d i TePOKCHIA3H KpoBi. J[ns Toro, mo6 A0BecTH 3B’S30K MiXK
MPOIYKTHUBHICTIO MiJIOCTIIHUX OMYKiB, CEJICHOM 1 (hepMeHTaTUBHOIO (KaTaJa3HOo 1 IePOKCHIa3HOI0)
AKTUBHICTIO KpOBI, HaBeaemo HacTymHe. OpHa MOJICKyjJda KaTajla3d 3a OJHY CEKYHAY pO3IICIUIsIE
550000 monekyn H, O,, a mepokcuaa3a BUKOHYE TaKy K (DYHKIIiFO, aJie TIPOSIBIISIE BUCOKY KaTalliTHYHY
3IATHICTh HaBiTh mpu po3daBimenHi 1 : 10000000 [414]. 3Bigcu, omocepeaKoBaHa Jis CeIEHY
MPOSIBIIIETHCS.  BUCOKOKD KATaJiITHYHOK AaKTHUBHICTIO (EpMEHTIB KaTala3d 1 MepoKCcUIa3M, SKi,
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eeKkTuBHO pYHHYIOUYM TIEPOKCHAN BOJHIO, 3a0€3MEUyI0Th HOPMallbHY (YHKIIOHANBHY IiSIBHICTH
KIIITHH 1 mepebir MeraboNliYHUX MPOIECiB B OpraHi3Mi, 1o, y KIHIIEBOMY IMiJICYMKY, ITO3UTHBHO
BiIOMBAETHCSl HA 3aCBOEHHI MOKUBHUX PEYOBHUH KOPMIB Ta IHTEHCUBHOCTI POCTY MOJIOJHSKY TBapHH.
[Ipo migBHIEHHS aKTHBHOCTI OKCHJIIOPENYKTa3, 10 SKHX BIIHOCATHCS KaTajasza i MEepoKCHaasa, I
Ji€lo celmeHy 1 iX BIUIMB Ha TNPOAYKTHBHICTH TBapuH TOBIIOMIISIE WUIAH psii  aBTOPIB
[169,173,174,176,180].

3Bakarouy Ha MOXKIJIMBHN BIUIMB JIOCIHIPKYBaHUX CENIEHOBMICHUX JI00aBOK Ha BMICT Y KPOBI
MiOCTITHAX TBApHH 0O-TOKO(Epory, MH HE 3ajMINMIM HOro 1032 YBarol HaIloro BHBUYCHHs. Sk
BUSIBWIIOCS, BMIcT Bitaminy E y kpoBi OmukiB 1-i gocnmifiHOl rpynu mepeBHINyBaB KOHTPOJIb Ha
5,5 MkMonw/i1, abo 12,2 %. Ille 6inbine nporo BitamiHy OyJO y KpOBi TBapuH 2-1 JOCHIAHOT TPyIH —
50,7 MKMOJIB/JI, 1110 BUIIE 32 KOHTPOJIb Ha 17,0 %.

Ockinbku ans Bitaminy E xapakrepHa mmpoka OionoriuHa mis, BiH Mil' IiJ] BIUTHBOM
CeNeHoBOoro (hakTopy MpOSIBISTH BHCOKI aHTHOKCHAAHTHI BIACTUBOCTI Y MPOQIIAKTHIN YTBOPEHHS
OTPYHHHX TPOJYKTIB MEPOKCHIAIT HEHACHUCHUX YKUPHUX KHCJIOT Ta iX pyHHYBaHHI, TOKpaIIyBaTH y
TBapHH KHUPOBHH 1 OLITKOBHI OOMIH Ta 3aCBOEHHSI KapoTHHY 1 BiTaminy A [412], mo, Ha Hall MOTJIs,
HE MOTJIO HE BIOMTHUCS HA IHTEHCHBHOCTI POCTY 1 €()eKTUBHOCTI BUKOPHCTAHHS MOXUBHUX PEYOBUH
kopMiB. [Ipo 1e cBiquaTh TaKoX pPe3ybTAaTH EKCIIEPHUMEHTIB 1HIIMX aBTOPIB, SIKI BIAMITHIN BUCOKUH
BIUIMB oc-TOKO(bepony Ha MPOAYKTHBHICTH TBAPHH PI3HUX BUJIIB 1 CTATEBOBIKOBUX Ipyn [250,413].

Ha ocHOBI nux Ta HaBeJICHUX BHUIIE JAaHUX MEXaHi3M O10JIOTiUHOI il celneHy MOXKHA YSBUTH
TakuM YuHOM. [1iBHINEH] 03U celeHy B PallioHi JOCTiHUX TENST, OYEBHTHO, TIOCHITIOBAIH (QYHKIIIIO
TPaBHUX 3aJI03 CHYyra 1 KHIICYHHUKA Ta AaKTUBHICTh MIKPOOPTaHi3MiB pyOIls, BHACTIJOK YOr0
MOJIMITYBanacs TMePeTPaBHICTh TIOKMBHUX PEYOBHH, ITOKpAlIlyBaBCs IMepedir OKHCIIOBAILHO-
BITHOBHMX PEAaKIIii, MPO IO CBIMYUTH OUIBIIMN BMICT TeMOINIOOIHY B KPOBi. Y pe3yibTaTi LBOTO y
CHPOBATIII KPOBI TOCTIAHHUX TEJAT 3pOcTajia KOHI_[eHTpaI_[iH 3arajbHOro OiKa, 110, Y CBOKO uepry, Oyio
OCHOBHHMM YHHHHMKOM IMOKPAIAHHS POCTY TE/AT 1 30UTBIIEHHS iX CepeI[HI)O):[OGOBI/IX MPUPOCTIB KUBOI
macu. CuHre3y Oinka, a, 30KpeMa aMIHOKHCIIOT, OCOOJHBO ClpKOBMlCHI/IX (MeTiOHIHY, HIUCTHHY 1
IUCTEIHY), CIPUSUIM MiJIBUILEHI PiBHI CipkH Ta BitTaMiHy E B KpoBi gocnimHux TBapuH. OCKUTBKY IiJ
Yyac IHTEHCHBHOTO METa0oNIi3My €Heprii 1 MOXHBHHX PEYOBHH B OpraHi3Mi MOIOIMX TBapuH, Y
HaAIIOMy pa3i OWYKIB, MOXKYTh HAaKOIMYYBaTHCh TiPONEPOKCHIM BOJHIO, SIKi 3/aTHI 3a0JOKyBaTh
(GyHKIIOHATBHY JISUTBHICT KITITHHH 1 HABITH CIPUYMHUTH 1i 3arubenb, ToMy B KPOBi TBapWH TIOBUHHI
OyTH BIAMOBIJHI AHTUOKCHJIAHTH, Cepel SKUX Haie(EeKTUBHINIE Ji€ CEICHOBMICHHH (epMEHT
[IyTaTiOHIEPOKCHIa3a, KaTanasza ta BitamiH E.

Ochb Tak, Ha Halll TOTJISI, Y CYKYITHOCTI, JTAJIeKO He BCl ieHTHU(iKoBaHI HamMu (akKTopH, i
3YMOBWJIA MIKTPYITOBY PI3HHIIIO Y MTOKa3HUKAX POCTY OWYKIB TOCTITHUX 1 KOHTPOIBHOT TPYIIH.

Bapro Bim3HaYUTH i T€, BBEICHHS CEJICHOBMICHUX JI00aBOK JIO PalliOHy ICTOTHO HE IMO3HAYMIIOCS
HA BMICTi Y KpOBi JIGHKOIMTIB — y KpoBi OMUKiB HOCTimHMX rpym ix mictunocs 7,16-7,21-10%/m nporu
7,18:10°/m. Te % came BiTHOCHTHCS JIO TAKOro TOKA3HMKA KPOBI, SIK JIy’KHHH pe3epB, Xoda TYT MOXKHA
CTBEP/DKYBATH TIPO TEHEHIIIO JI0 Horo 30UIbIeHHs y TBapuH JocmigHux rpyn — 50,7-51,6 mporu
50,3 06.CO, y KOHTpOITI.

OTxe, 32 KOMIUIEKCHOIO OIIIHKOIO PE3yJIbTATIB €KCIIEPUMEHTY ONTUMAIILHOIO JIO30H0 CEJIeHY
JUISl MOJIOJTHSIKY BEJHKOI poratoi Xya00u Ha Biaronismi € 0,3 MI/Kr cyxoi pe4oBHHH PallioHy.

Bucnorku.

1. ¥ OwuukiB gocroBipuo 1-i 10,28+0,11 1 2-i 10,39+0,17 (P<0,05) mocmimHux rpyn
30UTBIIYBABCS Y KPOBI TOPIBHSHO 3 KOHTPOJEM BMICT €PUTPOLHUTIB, TeMorioOiny - 22,5+0,09 i
24,2+0,11, zaranpHoro Oinka 86,3+0,16 1 86,7+0,23 (P<0,001), Biraminy E 50,7+0,12 (P<0,001) ta
)Z[OCTOBipHO 3poctana katanasna 2,16+0,05 i 2,31+0,06 (P<0,05) i mepokcuma3Ha akTHBHICTh KpOBi-
22,5+0,09 i 24,2+0,11. Hopslz[ 3 UM y KPOBI JOCIITHUX OWYKIB OJHO3HAYHO, X0Ya 1 HEAOCTOBIPHO,
361JII)IHYBaﬂaC$[ KOHIICHTpAIIiS KaJbIlilo, Heopraquoro q)ocq)opy 1 IETKHUX KUPHUX KUCIIOT.

2. BBeneHHS ceneHOBMICHUX JI0OABOK J0 PAIliOHY iCTOTHO HE MO3HAYHIIOCS Ha BMICTI Y KpOBi
NEHKOUKTIB — y KpOBi GMUKIB JOCTIMHUX rpym ix mictunocs 7,16-7,21 -10°/n nporu 7,18-10%/1. Te x
came BiJIHOCHUTBCS [0 TAaKOTO TIOKAa3HHWKa KPOBI, SIK JIY’)KHUM pe3epB, X04a TYyT MOXKHA CTBEP/KYBATH
PO TEHJCHIIIO 0 Horo 30UIbIICHHS y TBapuH nocmigaux rpyn — 50,7-51,6 nporu 50,3 06.CO,y
KOHTPOJII.
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ARTICLE INFO ABSTRACT
Received: 22 April 2018 Considering the important role aliens species in modern the development of
Accepted: 24 May 2018 the flora different regions and insufficient examination of the issue for Volyn
Published: 12 June 2018 Polessya in general and for its reclaimed areas such as alien flora present
study is of particular relevance. The importance of such studies growing also
KEYWORDS due to the fact as that prevailing at the time of drainage objects and caused a
number of reasons. The purpose of our study was to determine the species
Volyn Polessya, composition of the alien flora in the drainage systems of the region, an
aliens species, analysis of its features, installation phytocoenotic role aliens plants.
drainage objects, The investigate of 11 drainage system, located in the area Polessye in Volyn and
archeophitie, Rivne region and received data on the species composition of the aliens flora.
kenophitie According to research in the drainage systems Volyn Polessye found 68

species spread of alien flora belonging to 60 genera and 25 families. The
most numerous were such families as Asteraceae (17 species or 25 % of total
species), Brassicaceae (9 species or 13,2 %), Poaceae (7 species or 10,3 %),
Lamiaceae (5 species or 7.3 %), Fabaceae (4 species or 5.9 %). Together these
families combine 42 species or 61.8 % of all marked alien species. The remaining
20 families account for less than 26 species, each represented by 1-3 species.

At the time of entry of registered alien species markedly dominated
archeophitic represented 41 species. Kenophitie include 27 species.
Prevalence archeophitie, according to our results, possibly due to the
peculiarities of the natural environment of the region and the specific
environmental conditions in the reclaimed areas. Simultaneously, a division
of alien species for future entry indicates that the reclaimed areas populated
those species which are already entered into the territory of Ukraine.

The degree of naturalization among the registered alien species predominate
epekophitie represented 55 species.

By origin flagged alien species were quite varied. The most numerous species is a
group of mediterranean origin, represented by 19 species. 11 species are
mediterranean-iranian-turanian ~ origin.  Group of north-american  species
represented by 9 species. Other groups are a small number of species or individual.
In the spectrum of life forms recorded alien species is dominated by annuals that
are 46 species. The predominance of annuals is the hallmark of alien flora.

Within  hidromorf alien species in drainage objects significantly out
kseromezophitie represented 42 species and mezophitie represented 18 species.
With registered drainage systems alien species only 19 species marked at all
investigated sites. Most of these species grow in certain phytocoenosis 15
species are archeophitie and only 4 — kenophitie. The spread of other alien
species is random, most are found along the roads, limits on abandoned places.
As part of many plant communities in the drainage areas most commonly
kenophitie Conyza canadensis (L.) Crang. (about 50 %).

In ruderal lands is often the case Atriplex prostrata Boucher, Ballota
ruderalis Sw., Phalocroloma annum (L.), Tripleurospermum perforatum
(Merat.), Lactuca serriola Torner.

Most alien species of characterize by low projection surface. Notable role in
most areas of the transformed.

In general, as the analysis of published data, the alien fraction flora Volyn
Polessye has a very high potential for practical use. Most of the plants at the
same time has several valuable properties, but this potential is not fully used
yet because research in this scenario is quite promising.
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Beryn. Ha cygacHomy erami po3BUTKY JIFOJICTBA 3pOCTa€ aHTPONOTEHHHMH BIUIMB HAa TIPHPOJIHI
€KOCHCTEMH, 1110 MPOSIBISIETHCS Y "BEIIMKOMY TIepeceieHHI" BUIIIB KMBUX OPTraHi3MiB i3 OJJHUX PaHOHIB Y
IHIII, Ta, K HACMIIJIOK I[bOTO, BUTICHEHHsI a0OPUTCHHHMX BHUJIB BUAAMH — TepeceieHisaMu. [Ipsmuii abo
OIOCEPE/IKOBAaHHUH aHTPOIOIeHHUH BILIUB Ha IPHPOIHY (IIopy 3yMOBITIOE Ti aHTPOMIYHY TpaHchopMaIiio
1 OTHMM 13 HACJIIJIKIB [ILOI'O MPOILIECY, € 3pOCTA0Ya aIBCHTH3ALlIS a00pUreHHUX (I1op.

[lix BIIMBOM MPHUPOTHHX 1 COLIANBHO-ICTOPUYHHUX YMOB TPOILIECH aJBEHTH3allil (iopu Ha
teputopii Ykpaincekoro Ilomiccsi, Ha BiAMIHY Bii MiBAGHHHX pErioHiB YKpaiHu, Iie JeKiIbKa
JeCATHPIYb TOMY Ha3ajJ 0COOJIIMBO HE BUSIBIISUIMCS W HE TpUBEpTaNd yBaru OoraHikiB. [lounHarouu 3
70-X POKIB MHHYJOIO CTOJITTS, B PEriOHI CKJIAJAl0ThCS YMOBH, IO CIPHUSIOTH 3aHECCHHIO Ta
HaTypaizailii 3aHOCHUX BUJIB Y CKJIAJI MMOJIICbKOI (hIIOPH.

[IporononoBa B.B. 3ayBaxkmuia, 10 OCHOBHHM (aKTOpOM, SKHH BH3HAYMB JIHHAMIKY
Oyp'sHOBOI (iopH, 30KpeMa ¥ aJBEHTUBHUX BHJIB, Ha Tepurtopii [losiccs, cramo OCyIIeHHS Ta
CTYIIHb OCBOEHHS OCYIICHUX 3emelb [16]. [apomeniopatuBHe OyIIBHUIITBO OCOOIMBO IHTEHCHUBHO
Besnocsi Ha TepuTopii Bommucbkoro Ilomicces, sk HalOUIbIn 3a00nM04YeHOMY perioHi YkpaiHu, e
BIIHOCHA YacTka Oomir craHoBmia moHaa 10 % yciel riomm, a Iuiom@a MENTiopaTHBHOTO (OHIY
ckTagana monax 3,7 tuc. kM. Came Ha TepuTopii Bommucskoro ITomicest 30cepemkeni HaitOimbmi
MeTopaTuBHI cucteMu. 61 % ycix AirouMx TyT cucreM MaroTh ol Big 500 go 2000 ra.
MerniopaTHBHI CHCTEMH 3 IUTOIAMU MoHaa 10 TC. ra 30cepemkeHi BUKIIOYHO B MEeXaX IIi€l YacTUHH
[omices (manpukinan "Cryona", "Ievaniseska, "Kapnmmieebka" ta in.) [13].

AHami3yroun JiTepaTypHi JaHi MOA0 BUBYCHHS IMOIIUPEHHS aJIBEHTUBHUX BUIB POCIHH, Ta
MOB'A3aHMX 13 UM TMpoleciB TpaHchopmalii (QIIOpH HA OCYIICHHX TEPUTOPISX, 3aJUINAETHCS
He3'sicoBaHUM. J{OCHiDKEHHS 3 HOTO HAIMPSIMKY 0OMEKYBallUCh BUBUCHHIM NOMIMPEHHS Oyp'sHiB Ha
OCylIeHUX TOP(OBO-OONIOTHUX TPYHTaX 1 TMPOBOAWIHCH TEPEBaXHO Ha TepuTopil bimopyckkoro
[omices [3, 11, 12]. B gpyriii nonoBuHi 70-X pokiB-nepiii moioBruHI 80-X pOKIB, KOJIM HEraTHBHI
HACIIIIKK TIPOBEJCHHS OCYIIYBAJILHOI Memiopanii MIoJ0 BIUIMBY Ha MPHPOAHY GIIopy TOYaH
MPOSIBIIATUCS TOCTATHBO YiTKO, 3'SBIISIOTHCS Ipalli, JIe TPOaHali30BaHi 3MiHU (JIOPH W POCTHMHHOCTI
mig BIumBoM ocymieHHs. OpHak Tpancdopmaris (QITOKOMIOHEHTY JaHmmadTiB Ha OCYIICHHX
TepuTOopisAx Ykpaincbkoro [lomiccst po3risiHyTa B OCHOBHOMY 3 TOYKH 30py 3HUKHEHHS papUTETHHX
0oNMoTHUX BUJIB 1 3aMiHM OgHHMX (iTomeHo3iB iHmumu [1, 5, 10] abo x i3 TOYKH 30py 3MIiHU
MPOIYKTUBHOCTI OKPEMHX THITIB (DITOI[EHO31B, HacaMmepe/ TicoBUX [2,9], ki Oynu BUBUEHI JJIsi YMOB
Binopycii. ¥V mparsgx OumblI Mi3HBOrO TMeEpiony, MIO MPHUCBSIYCHI BUBYEHHIO (IOP OKPEMHUX YaCTUH
[Mosicest Ta iX 3MiH MiJ BIUIMBOM aHTPOMIYHOTO (pakTopa, BXKE CIIEIiadbHO BHJIUICHI 3aHOCHI BUAM U
MpoaHai3oBaHe iX MicIle B JochipKyBaHux diopax [4,17]. HallOinbin MOBHI Ta cCHCTEMaTH30BaHi JIaHi
Mpo aJBEHTHWBHI BUAW pociawH YkpaiHcekoro Ilomiccst Oynmu 3i0pani B. B. IlporomomoBoto #
npoanaiizoBaHi B il MmoHorpadii "Cunantponnas ¢iaopa Ykpaussl ..." [16]. [Ipore 3a3HaueHnii perion
TYT BKJIFOUEHHH y CKJIaJ] OUThII MIMPOKOT TEpUTOPIi mix 30ipHOI0 Ha3BOK "pIBHHMHHI JIICOBI paiioHu".
OcobnuBocTi asBeHTHBHOI (uiopu Oe3mocepenHb0 Ha TEPUTOPIT OCYIIYyBalbHUX CHUCTEM Tak 1
3aJUIIIACS HEAOCHKeHnMHU. B kiHmi 90-x pokiB OJHWUM i3 aBTOPIB NP OIHII AHTPOMIYHOT
TpaHchopmallii BHIOBOTO cKiaay (UIOpH OCYIIEHHX TEpUTOpiii Oyina BUBUEHA Ta NpoaHai30BaHa
aJIBeHTHBHA (DPAKIisI CHHAHTPOIHOI (JIOPH JIMIIIE JJISl IBOX MENiOPATHBHUX CHCTEM, PO3TAIIOBAHUX Y
Mekax Bomuncbkoro [Momices [6].

OTKe, BpaXOBYIOUH BXKJIMBY POJIb 32aHOCHUX BHJIIB POCIIHH y Cy4acHOMY (JIOpOTeHe31 Pi3HUX
PErioHIB 1 HEAOCTaTHE BHUBYCHHS I[LOTO MHUTaHHS SK Juis BonmHcbkoro Ilomicest B3araimi, Tak i ajis
HOro OCYIICHHWX TEPUTOPIH 30Kpema, JOCTIIKEHHS aJBCHTHBHOI ()JIOpM HHMHI HaOyBae OCOOIMBOT
AKTyaJIbHOCTI. 3HAYMMICTh TAKUX JOCIIKEHb 3POCTAE I i Y 3B'A3KY 3 THM CTAHOM, KU CKJIaBCS Ha
JaHWH Yac i3 OCyIIyBaJIbHUMH TiIpOMENiOPaTUBHUMHE O0'€KTaMH i BUKIIMKAHUHN psiioM mpuuuH [14].
ToMy MeTOI HaIIMX JOCHIPKEHb OyNo 3'SICYyBaHHS BHUJOBOI'O CKJaxy aJBEHTUBHOI (opu Ha

https://ws-conference.com/webofscholar 6(24), Vol.4, June 2018 39



Web of Scholar ISSN 2518-167X

TEPUTOPIi OCYIIyBAJIBHUX CHUCTEM 3a3HAUEHOI'0 PErioHy, aHalli3 Horo ocoOIHMBOCTEH, BCTAHOBJICHHS
(bITOIIEHOTUYHOT POl 3aHOCHUX POCITHH.

3a GoraHiko-reorpadiuHIM paliOHYyBaHHSM TEPUTOPIs, Jie PO3MIICHI OCYITYBalIbHI CHCTEMH,
Ta TpWiIeraa TepuTtopis BimHOCAThes A0 Ilomickkoro okpyry Capmatcekoi mpoBinmii [7]. YV
(IIOpUCTUYHOMY BiTHOIICHHI JOCHI/PKYBaHa TepUTOPis oxorutroe [IpaBoOepe:KHOMIBIEHHOMOTICHKHMA
1 Bepxupornpum'stcekuii (uiopuctudni paiioHu [liBIeHHOMONICHEKOr0 OKpyry CXigHOEBPOMEHChKOT
MPOBIHIIIi, 1[0 B CBOIO YEpry HAJISKUTH 10 €Bporelichkoi oonacti ["omapkruunoro napersa [15].

CHnucoK aJBEHTHMBHMX BHJIIB POCIWMH CKJIAJICHUNW Ha OCHOBI JaHUX, 310paHUX MiJ Yac
(GIIOpUCTUYHHX OOCTEKEHBb 1 re000TaHIYHUX OIMUCIB, SAKi OyNIM MpoBeneHi Brpomosxk 1998-2004 pp.
Taxox OyB BUKOpHCTaHUI repOapHuil MaTepian kadenpu arpoximii, IpyHTO3HABCTBA Ta 3eMIIEPOOCTBA
HarionansHoro yHiBepcHTETy BOJHOTO T'OCIOJApCTBa Ta NpUpOAOKopHcTyBaHHs (M. PiBHE) Ta
iH(opMalis, mo npuBeneHa y Bupanux tomax "Exodnopu Ykpainu" [8]. BuamineHHs aaBeHTHBHHX
BUJIB 13 3araJlbHOro (JIOPUCTUYHOTO CKJIaay BHUIIUX CYJAHMHHUX POCIHH 3JIIHICHEHO TMEpEeBaKHO 3a
CIIHCKOM BUWJIB cHHaHTponHoi ¢uopu VYkpainu, cxiagenum  B. B. [Iporomonooro  [16].
XapaKkTepucTuKa BUJIB, SIKi TPUBEICHI B I[bOMY CIHCKY, B35Ta HaMH 3a OCHOBY NpH aHami3i
3apEECTPOBAHMX HA TEPUTOPIl CUCTEM 3aHOCHUX BH/IIB.

Ilpm oOcrexxeHHi TepuTOopii MemiopaTMBHMX OO'€KTIB  TiepeBary BijaBali  HaHOUTBII
TpaHcOpPMOBaHNM Ta IHTEHCUBHO BUKOPHCTOBYBAHHMM JIUISTHKAM, & TAKOX JIUISIHKAM 13 Pi3HUM HalpsIMKOM
TOCHONAPCHKOro BUKOpUCTAaHHS. Jlyist OMIHKK (DITOIEHOTMYHOI pONi aJBEHTUBHHX BHIIB BHOIPKOBO
BU3HAYAIN iX MPOEKIIiiHE TIOKPUTTS T4 YaCTOTY TPAIUISIHHS 3 BUKOPUCTAHHSIM MTPOOHHX JIUISTHOK, PO3MIpOM
1x1 M, sIKi 3aKTaa7HCST OKPEMO B MEXaX ILIONI KYJBTYP CYIUTLHOTO TIOCIBY, IPOCAITHUX KYJBTYp, TIOCIBIB
0araTopiuHUX TpaB, a TAKOXK Ha TIPUPOIHKX 1 OKYJIBTYPEHUX MACOBHIIAX Ta CIHOKATSX.

Pe3yabTaTu pocaimkeHHsi. 3a pe3ynbTaTaMu JOCHIDKEHb Ha TEPUTOPIl OCYIIyBaIbHUX
cucreM Bomuncekoro Ilomiccs Oynmo BUsiBIEHO TOMMpeHHS 68 BUAIB aJBEHTUBHOI (IIOPH, IO
HajexaTh 10 60 pomiB 1 25 poxuH. HailOiibin yMceIbHUMKM BUSBUIIMCH TaKi POAMHH, K Asteraceae
(17 BumiB abo 25 % Bix 3aragpbHOrO 4ucia BHIIB), Brassicaceae (9 BumiB abo 13,2 %), Poaceae
(7 Bumie a6o 10,3 %), Lamiaceae (5 Bunis abo 7,3 %), Fabaceae (4 Bumum abo 5,9 %). Pasom
3a3HaveHi poauHu 00'enHyOTh 42 Buau abo 61,8 % Bim ycix BiAMIYCHHMX aJBSHTUBHUX BuJIB. Ha
pewrty 20 poauH mpunaaae MeHie 26 BHJIIB, KOXKHA 3 SKUX mpeacraBieHa 1-3 Bumamu. [Ipu mipomy
16 ponua Ta 52 pomu abo BigmomigHO 64 % Ta 86,7 % Bim X 3araJilbHOr0 4YHMClia BUSBUJIUCH
OJTHOBUJIOBUMH. B MijJoMy HaW4YHCENbHINIMMH BHSBWIMCH POJVHH, IO € TUIOBUMH IS (IIOp
CrapoaaBuboro CepeazemuoMop's. OIHOYACHO 3HAYHE YHCIIO OJHOBUIOBUX POJAMH 1 POIIB €
XapaKTePHOIO 03HAKOIO aJIBEHTHBHUX ()JIOp B3araJi.

Cepen 3apeecTpOBaHMX aJBCHTHBHUX BH/IB 32 4acOM 3aHECCHHS IIOMITHO IEPEBaXKarOTh
apxeodirty, mo npexacrasieHi 41 BuaoM i cknanarots 60,3 % Bix 3aranpHOro uncia BumiB. Kenodiru
BKITIO4atoTh 27 BUIIB 200 39,7 %. Jlisi piBHUHHHX JTICOBUX palioHiB, 3a ganumu B.B. I[Iporonomnogoi,
CHiBBiIHOIIEHHST apxeodiTiB 1 keHo(ITiB ckiamae BianmosimHo Oims 1 : 1,6 [16]. IlepeBakanus
apxeoiTiB, 3a HAIIMMU pPe3y/IbTaTaMH, MOXIIMBO IOB'SI3aHE 3 OCOOJUBOCTSAMHU IMPHPOIHUX YMOB
periony Ta crenuikor eKOJOTiYHMX YMOB Ha OCYHIEHHX TepUTOpisix. OMHOYACHO TaKUil PO3MOALT
aJIBEHTHBHUX BHJIIB 32 XPOHOEIEMEHTOM CBIIYHUTH MPO T, IO HA OCYIICHUX TEPUTOPISAX IMEpII 3a BCe
HACEJIAIOTHCSA Ti BUJIH, 1110 IOCUTH JaBHO 3aHECECHI Ha TEPUTOPI0 Y KpaiHu.

Cepen 3apeecTpoBaHUX aJBEHTHBHUX BUJIB 3a CTYIIEHEM HaTypalli3allil TIOMITHO IepeBaXkaroTh
errekoiTH, 110 TpeacTaBiIeHi S5 Buaamu i ckinafaoth 80,9 % Bif iX 3arajJbHOrO 4Mcia.

HaiiOinbIin 9rcenbHOI0 € Tpyna BUAIB CEPel3eMHOMOPCHKOTO TIOXOKEHHS, IO TpECTaBIcHa
19 Bumamu abo 28 % Bim 3aranpHOrO 4YMcia 3apeecTpoBaHMX BHIIB. 11 BHOiB abo 16,2 % MaroTh
CEepPEI3EMHOMOPCHKO-IPaHO-TYPaHChbKE  TMOXO/DKEHHs.  ['pyma  MiBHIYHO-aMEPHUKAHCBKMX  BHUJIIB
npezacrasiieHa 9 Buaamu ado 13,2 %. IHIui rpynu npeacTaBiicHi HEBETMKMM YUCIOM BUIIB 200 OAMHUYHO.

VY cnektpi KUTTEBUX (GOPM 3apEECTPOBAHUX AJBEHTUBHHX BHUJIIB TOMITHO IEPEBAXKAIOTh
OJHOPIYHUKH, IO MpencTarBieHi 46 Bugamu abo 67,6 % Bij 3arajdpHOrO 4YKcia BHJIB. 3HAYHE
nepeBakaHHs OJTHOPIYHHKIB € XapaKTEPHOIO 03HAKOIO aIBEHTUBHUX (IIOP.

3a TMnDaMM apeaiiB cepell 3apEECTPOBAHMX AJBEHTHMBHHMX BHIIB Ha OCYIICHMX TEPHTOPIIX
MOMITHO IepeBaXKaroTh rojapkruyHi Buau (19 Buaie a6o 28 % Bia 3arajJbHOrO YKCIAa BHUJIB), BHIH
kocmornonitd (17 Bumie abo 25 %) ta Bumu remikocMonoiitu (9 Bumie abo 13 %). Pazom Bumu
3a3HaYCHUX apeasioriuHuX TPyl CKIIAIAl0Th MoHA 65 % Bill 3arajbHOTO BUIOBOTO CITUCKY.

Y crpyktypi rimpomopd aJBEeHTHBHHUX BHIIIB Ha OCYIIYBaJIbHHUX 00 €KTax MOMITHO
BHIIUIAIOThCS Kcepome3oditu, 1o npeacrabicHi 42 BumaMu (62 % Bij 3arajibHOTO 4Kcia BHUIIB) Ta
Me30(¢iTH, 1o npeacrasieHi 18 sugamu (26,5 %).
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I3 3apeecTpoBaHKMX Ha OCYNIYBaJIbHUX CHCTEMaX 3aHOCHUX BHJIIB juiie 19 BUJIB BiAMIUeHI Ha
BCiX a00 Maiike Ha BCIX JIOCHIPKEHHX 00'ekTax. Sk mpaBmiio, OLTBIIICTH 13 TAKUX BUJIB MPUYpOUCHi
JI0 TIEBHHUX (IIOpOKOMILIEKCIB. [3 ux BuiB 15 € apxeodiramu Ta nunie 4 — kenoditu. [lommpenns x
IHIIMX aJIBEHTUBHUX BUIIB HOCHUTh BHUIIAJIKOBUH XapakTep 1 OLIBLIICTh 13 HUX 3YCTPIYA€THCSA B3IOBK
JIOpIr, Ha MEXaX, Ha 3aKUHYTUX MICISX.

VY crimami Maibke BCIX (IIOPOKOMILICKCIB HA OCYIIyBIBHUX TEPUTOPISIX HAHOLIBIION
YacTOTOI TPAIUIIHHS BHIUIAEThC KeHOpiT Conyza canadensis (L.) Crang. (dacrora TparuissHHS B
cepeHbOMY ckiiazgaina ot 50 %).

JlocuTh pI3HOMAHITHUM 32 BHJOBHM CKJIaJOM BHSBUBCS (IOPOKOMIUIEKC PyJepanizoBaHHUX
3eMenb. TyT HaiOUIbIIa YacToTa TPAIUIHHS BiaMiueHa s Atriplex prostrata Boucher, Ballota ruderalis
Sw., Phalocroloma annum (L.), Tripleurospermum perforatum (Merat.), Lactuca serriola Torner.

VY oMy, SK CBIIYUTH aHaNi3 JITEpaTypHUX JaHWUX, aJBEHTUBHA ¢pakiis (iopu
Bonuucekoro Ilosmiccss BOJIOIE€ JOCHTh BHCOKMM IOTEHIAJIOM IPAKTHUYHOIO BHKOPHCTAHHS.
BinbIricTe pOCIMH OJHOYACHO Ma€ JEKibKa IIHHUX BJIACTUBOCTCH, OJHAK II€H IOTCHINAad HUHI
BUKOPUCTOBYETBCS Ille HEMOBHO, TOMY JOCHI[UKCHHS B JaHHOMY HamnpsIMKy € JOCUTh
MEpPCIICKTUBHUMHL.

BucHoBku. AnBeHTHBHa (Quiopa Ha OcylleHHX TepuTopisx Bommucekoro [lomices
npeacTaBiieHa 68 BuIaMH, IO BiAHOCATBCA g0 60 poauH. Y CHEKTpl HAWYKMCENBHININX POIMH
aJIBEHTHBHOI (PJIOPH Ha TEPHUTOPIl OCYNIYBAIBHUX CHCTEM PErioHy MPEICTABICHI TaKi POIUHH, IO €
TUTIOBUMH JUTs ()JIOP CTAPOJIaBHBOTO CEPEA3EMHOMOP 's1.

XapakTepHO OCOOJIMBICTIO BHAOBOI'O CKJIaMy aaBeHTHBHOI (hjopu Bomuucwkoro Ilomices €
3HaYHa MPEACTABICHICTh OJHOBUIOBUX POJIUH 1 POAIB. 32 4aCOM 3aHECCHHsI Ha OCYIIICHUX TEPUTOPISLX
perioHy MOMITHO TIepeBaXKaroTh apxeodiTH. 3a cTyneHeM HaTypadjizalii cepes] aIBEeHTUBHUX BUJIIB Ha
TEPUTOPii OCYIIYBAIBHUX CHUCTEM TIEPEBAXKAIOTh Ti BHJM, IO BiJJAIOTh IIEpeBary IOBHICTIO
TpaHc(HOPMOBAHMM EKOTOIIAM.

3a MOXOMKEHHSM cepell aJBEHTHBHHUX BHJIB Ha OCYIICHUX TEPUTOPISX IEpeBaXKaAIOTh
JABHBOCEPEI3EMHOMOPChKI BuaM. YacToTa TpaIUIsIHHS Ta IPOCKIIMHE MOKPUTTS aJBCHTUBHUX BHUJIIB
MAaIOTh CBOI OCOOJIMBOCTI 3aJIEKHO BiJl ()JIOPOKOMILIIEKCY, B (pOopMyBaHHI IKOrO BOHH OEpyTh y4acTb.
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Beryn. B ychomy cBiti mpubim3Ho 250 MiNBHOHIB JIiTEH BIKOM J0 5 POKIB CTpa)KIAlOTh Ha
nedinuT BitaMiHy A, IO € TPUYUHOI 3HIKEHHS HANpPYyrd HecrnenudiyHoro Tta crenudivHoro
IMYHITETy, MiIBUIIEHHS 3aXBOpIOBAaHOCTI Ta cMepTHOCTI moaer (Lopez-Teros et al. 2017). Oxnum 3
eexTuBHUX Kepen BiTaMiHy A B opraHi3mi Jrojeil 1 TBapuH € SIK caM PETUHOJN CHHTETHYHOrO i
MPUPOIHOTO MOXO/HKEHHS, TaK i HOro MOMepeJHUKH — KapOTHHOIIM, sIKi 371aTHI TpaHcopMyBaTHCS B
opranizmi mia gieto pepmentis (Darwish et al., 2016). OnHak, Ha CbOrOIHI, CEPEa BUCHUX BEACTHCS
JIMCKYCIsl II0JI0 KOPUCT1 KAPOTHHOI B, OCOOJIMBO B-KapOTHHY Y A-BiTaMiHHOMy 3a0e3MeYeHH] Pi3HUX
BepcTB HaceneHHs. OCHOBHHH MpeaMeT )Z[I/ICKyCII — 1 TOKCHYHICTh HpO)Z[yKTlB Heq)epMeHTaTHBHoro
pO3BIICTUICHHST -KapOTUHY JUIS JIFOJICH, SIKi 3JIOBXKHBAIOTh TIOTIOHOMAJIIHHSIM, a TaKOX IPAIliBHUKIB
a30eCTOBMX BHUPOOHUIITB, Y SIKUX MIIBUIICHI O3 P-KapOTHHY MPOSBISIN HEraTUBHHH e(eKT MmpH
BUHUKHEHHI PU3UKY OHKOJIOTIYHUX 3aXBOpIOBaHb. OCTaHHE TMOB’S3yIOTh 3 YTBOPEHHSM 3HAYHOL
KUTBKOCTI CHJIBHO OKHCJIEHHX -KapOTHHOBHX MOMIMEPIB 1 X BIUIMBOM Ha opraHi3m mojaei (Schaub et
al., 2017). JuckyciiiHe MUTaHHS TaKOX IIOJO BILUTUBY KapOTHHOINIB Ha IMyHHHH CTaTyc OpraHizMy
pi3HUX TBapuH. P MOCTIMHMKIB BiIMi4alOTh MO3WTUBHUHN BIUIMB P-KapOTHHY, HOro MeTrabomiTiB 1
KcaHTO(IiB Ha IMyHHUH cTaTyc opraniamy jroaei 1 TBapun (Chew & Park, 2004; Lucas et al., 2014;
Dhinaut et al,, 2017), Tomi sk iHII BHSBISUTM IMYHOCYNPECil0 Yy BiJHOIIEHHI HecnenudiyHoro
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IMYHITETY TBapuH, OCOOJIMBO TIIpH 3aCTOCYBaHHI MiJABHINEHWUX JO03 TIpernapariB B-KapoTHHY
OioTexHomoriynoro cuuredy (Shevchenko ta in., 2017), a AeAKUM JOCITITHUKAM HE BIAJIOCS BUSBUTH
BIUIMB KapOTHHOIMIB Ha IMYHHY (QYHKIIO AOpOcioi NTUlli ((PiToreMarifoTHHIH-IHAYKOBaHYy IIKIpHY
IMYHHY BiIIOBillb, TIPOJYKYBaHHS AHTHUTUI y BiJIOBiJb Ha HOBWUH TEMOIIIHIH XpOMOBOI MeMOpaHH
antureny (KLH) abo okucirOBallbHWIA CIUIECK, OIIIHEHHH 3MiHaMHU p113H113 IUPKYITIOI0HOr0 OKCHILY
azory), Kap0TI/IH01):[ MIrMEHTHE 3aGaaneHH;[ 36008, PO3BUTOK SE€YHUKIB, PIBHI IUPKYIIOIOYHX
KapOTHHOIiB 200 KOHIIEHTPAIIII0 )KOBYHHX MIrMEHTIB Y JXOBYHOMY MIXypi (Butler & McGraw, 2013).

Tomy mpobiiema 3acTOoCyBaHHS KapOTHHOINIB INpH BUPOOHHIITBI KOPMIB JUIS TBapuH 1
MPONYKTIB XapuyBaHHS JUIS JIIOJEH 3 METOI TNpOo(MiITaKTUKA OKCHAAHTHOTO CTpECy, CTHMYJISIii
PENPONYKTUBHOI (PYHKIII, € SKOCTI aHTHKAHIICPOICHHHX IMperapaTiB, a TaKoK OapBHHUKIB IS
MPOAYKII TBAPUHHMIITBA 3aJMINAETHCS AKTYAIbHOIO 1 MOTPeOye IMOAANBIIOr0 TEOPETHYHOrO i
MPAKTUYHOTO BUPILICHHSI.

Jlo HUHINIHBOTO Yacy MPHUUHATO BBAXKATH, 1110 3HAYCHHS KAPOTHHOIIB JUIsl OpraHi3My TBapHH
1 JIIOAMHU TOJISATAa€ JIMIIEC B 1X NPOBITAMIHHIM aKTHMBHOCTI. BUXOASYM 3 1IOr0, OCHOBHA KUIBKICTBH
JOCITI/DKEHb TPHUCBSIUCHAa BUBUYEHHIO MPOIECIB iX TpaHcopMalii y TKAaHWHAX TBApHH 1 JIOJUHH Y
pitamin A (Ford et al, 2017). Meromu ominku 6iooCTyIHOCTI Ta OiOKOHBepcii KapOTHHOIMIB Y
BiTaMiH A CYTTEBO MPOCYHYJIHCSA MPOTArOM ocTaHHIX 10 pokiB, 30KpeMa depe3 3acTOCyBaHHS
METO/IONOTiT 130TOMIB, IO BKIOYae B cebe BHKOPHCTAaHHS MapKOBaHWUX POCIMHHUX TNPOAYKTIB.
HemonaBHo Oyiio MoBioMiIeHO PO BIUIMB MPOAIOBOIBYUOT MAaTPHIlI HA OI0OKOHBEPCIIO KAPOTUHOIIB Y
BiTaMiH A, JieTHYHI edeKTH XHUpYy Ta eeKT TeHOTHIy Ha abcopOIito Ta MeTabomi3M [-KapoTHHY.
Onepxani JaHi MOKa3yrOTh, MIO e(I)eKTI/IBHICTI) TePETBOPCHHS B-KapoTHHY B PETHHON Y JIIOJMHH
craHoBHTh Bin 3,6 — 28: 1 y BaroBomy CHiBBiJHOIICHHI. ICHye BEIIMKA PI3HUIIS Koe(’pluleHTlB
nepepaxyHKy, Mpo sKi MOBIOMIISIIOTh HE TUTBKH B PI3HUX JIOCTIDKCHHSX, ajie TAKOXK MK PI3HHUMH
iHaMBimymMamMu B KoHKpeTHOMY aocmimkenHi (Chichili et al., 2005; Tang et al., 2005; Tang, 2010).

VYsBa npo Te, 1m0 OiocHHTE3 BiTaMiHy A 3 KapoTUHY BiJOYBAa€THCSI TOIOBHUM YMHOM Y IEUiHII,
OCTaHHIM YacoM TaKOX MiJlaHa 3HAYHAM CyMHIBaM. SIKII0O MOJIOKO 1 MOJIO3MBO KOpIB, 8 TaKOK KPOB
MICTATB TOPSJ 3 BITAMIHOM A MEBHY KUIbKICTh KAPOTUHOIIIB, TO MOJIOKO, MOJIO3HMBO 1 KPOB OBEIlb, CBUHEH,
Ki3 1 KpOJiB iX HE MICTATh. BHSBMUIOCS, 110 KApOTHHOIMM Yy LIKMX TBAPHH 30BCIM HE HAAXOAATH IO
BHYTPIIIHBOTO CEPEIOBUINA OpPraHizMy, a 3 KUIIEYHUKY 10 JIM(paTHUHIN 1 KPOBOHOCHIH cHcTeMax Jo
MEYIHKY HAJXOIWUTH JiMmie BitaMiH A. TakuMm 4WHOM, MiclieM OiOCHHTE3y BiTaMiHy A 3 KapOTHUHY Y
Ha3BaHUX BHIIE TBAPUH, HMOBIPHO, € cln30Ba 00osoHKa kurredHuky (Green & Fascetti, 2016).

[MutanHs OlocMHTE3y BiTaMiHy A y TKaHMHAX NTHII MOKHA 10 Majo BUBYEHI. Bimomo, mio
MoOJIeKyNna B-KapoTHHY MOXKE PO3IIEILTIOBATHCS SK 32 LEHTPAIbHUM, TaK 1 32 OOKOBUMH 3B’sS3KaMH
IBOMa pi3HUMHU (epMeHTaMu. YTBOPEHI NpU [bOMY arno-KapoTHHalli MOXYTh y TIOAAJbIIOMY
MIEPETBOPIOBATHUCS Y PETHHOEBY KUCIIOTY M PETUHON. PeTHHAIb, 110 YTBOPIOETHCS TIPU PO3LICIUICHH]
B-xaporuHy 3a UCHTPATLHUMY 3B’SI3KOM, HMOBIPHO, BiJHOBIIOETHCS PEIYKTA300 10 PETHHOIY.
Perunon sBisie co00t0 KOBTI MPU3MH, PETHHAID — opaHmeBl KPHCTAIIH, PETHHOEBA KUCIIOTA — KOBTI
TOJIKH, SIKI PO3YMHHI y TBAPUHHHUX Ta POCIMHHUX KHUPax 1 HAJAIOTh IM BIAMOBIIHOTO 3a0apBieHHS
(Chetyrkln, 2000).

Opranu nTaxiB (1Me4iHka, KPOB), a TAKOXK SEYHUHA KOBTOK MICTSITh TOPS i3 KAPOTHHOM 1 iHIII
010JIOriYHO aKTMBHI MIrMEHTH, a came KcaHTtodimu: mroTeiH Ta 3eakcaHTuH (Khan et al., 2017).
JlocmipkeHHsT OCTaHHIX POKIB CBIYaTh MPO Te, MO Y NTHUIlI B-KapOTHH Y TKAHHHU OPraHi3My 3 KOPMiB
HE HAJXOIUTh, y TOH Yac SK (-KapOTUH BCMOKTYEThCS Y KHIIEYHUKY IMOBHICTIO. OTXKe MOXKHA
nepea0ayuTH, 10 Y HUX 332 aHAJIOTIEI0 3 IHIIMMH TBAPUHAMHU B TKAHWMHM HAJIXOJUTh JIUIIIE BITAaMIH A, a
fioro 6iocuHTE3 13 -KapOTHHY BiIOYBAETHCS Y KUIICUHUKY.

BitamiH A y Kyp4at 3aCBOIOETBCSI 3HAYHO Kpalle KapoTHHY. 3aracH MbOro BiTaMiHy B IEYiHII
NTHII JOCATAIOTh MAKCUMYMY 4depe3 3 — 5 TOAMH MIcIs CIIOKUBAHHSI, y TOW Yac SK IICIIsl CIIOYKUBAHHS
Takoi X KUTbKOCTI KapOTHHY BMICT BiTaMiHy A B iX mewiHui B 3 — 4 pa3u Hmwxuuil. JocnmigHuku
CTBEP/DKYIOTh, II0 Y KypuaT HpH A-aBiTaMiHO3HOMY CTaHI 1 IMOBHIM BIJACYTHOCTI BiTaMiHy A B
KHAIIEYHUKY 1 TICUiHI[l BUSBIAETbCA IOCTIHHMIA piBeHb [-KapoTHHY. [-KapOoTHH, B OCHOBHOMY,
TpaHc(OPMYEThCS Y BiTaMiH A B emiTelianbHUX KIITHHAX CTIHKM TOHKOI kumiku TBapuH (Reboul,
2013). [Ipu upoMy BiTaMiH A MO>KHA BUSIBUTHU B IIMX KIIITHHAX yXKe Yepe3 5 XBUIIMH ITiCist BBEACHHS [3-
KapoTHHY, a B KpOBi i mevinii — yepe3 45 — 60 XBUIMH.

CytTeBuii BIUIMB Ha TpaHchopMmalliro J-KapoTHHY B KUIIEUHUKY Mae BeimdrHa pH cepenoBuia
1 HasBHICTh Y HhOoMY Bitaminy A. Tak, kucna peakmis cepenoBuiia (pH = 5), BHCOKa KOHIIEHTpAITis
KapoTHHY 1 JeiluT BiTaMiHy A MPHUTHIYYIOTh AKTHBHICTH B-KapOTHHIOKCIT€HA3! KUIICUHHKY CBHHEH.
B cepenosumi 3 BenmmunHO pH > 5 3HHKYETHCS aKTUBHICT B-KApOTHHIIOKCITEHA3W MEUiHKH, TOMI SIK
nedinuT BiTaMiHy A He BIUIMBAa€E Ha il aKTHUBHICTh y IboMy opraHi. depMeHT P-KapoTHHOKCIreHasa
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KaTalli3ye po3LICIUICHHS [3-KapOTHHY TIepe]] Oro OKHCICHHSM Y PETUHOEBY KHCIIOTY, sSIKa BIUIMBA€ HA
npomideparito i mudepenmiariito M’ s3eBoi Tkanuuu (Praud et al., 2017).

3acBoeHHsT -KapOTHHY, a TaKOX O-KapOTHHY B KHIIICYHUKY TBapWH 3aJIeKHTh TAKOXK BiJ
HasiBHOCTI kupy (Roodenburg et al., 2000). [Ipu BiacyTHOCTI B KOpMax >KUpPY 3 €KCKpeMEHTaMHu
BHIUISAETHCS MOHAM 95 % CIOKUTHUX KapOTHHOINIB. BBemeHHS y KOpPMH OJIMBKOBOI OJIii 3HIIKYE
EKCKpEI[il0 KapOTHHOIMIB y TBapuH 10 55 %. OntumanbHa KiTbKICTh KUPY B KOpMax JUlsl TBapwH,
JOCTATHS JUTS 3aCBOEHHS KapOTHHOINIB, MOBMHHA OyTH Ha piBHI 5 %. 30iMbIMICHHS BMiCTy KHUPY B
kopmax 10 10 — 25 % He BIuIMBa€ Ha e(beKTI/IBHICTI) 6ioTpancdopmarii KapoTHHY Y BiTaMiH A.

Ha 3acBoeHHs1 B-KapOTHHY OpraHi3MOM BIUIMBa€ TaKOX PO3MIp YACTHHOK HOTO EMYIIbCIi.
Ocob6nrBO epeKTUBHOIO BHSBHIACS HAHOSMYIbCisl [-KapOTHHY HA OCHOBI OPraHOTENI0, Y SKOMY
KyKypy/a3sHa omis Oysa ocHoBOwO MaciisiHoi (a3u, a Tween 20 — emynberatop (Fan et al., 2017).

CyTTeBe 3HA4YECHHS y 3aCBOEHHI 1 TpaHcopMmanii B-KapoTUHY y BitaMiH A Mae ckmaj i
CITIBBITHOIIEHHS KUPHUX KHCJIOT B OJISIX, IO BXOAATH JIO0 CKJIaay KOPMIB pailioHy TBapwH. Tak, y
MEYiHI[l [ypiB PETHHON 3HAXOAMUTHCS, B OCHOBHOMY Y BUTISAL eipiB MalbMITHHOBOI i ONETHOBOI
(80 — 85 %), creapunoBoi — 10 — 15 %, n1aypuHOBOI, NAJIEMITOOJIETHOBOI, MipMCTHHOBOT, JIIHOJICBOI Ta
neHTaaekaHoBoi kuciaor — 5 % (Nagao et al., 2013).

BceMmokryBanHsg 1 TpaHcdopmariisi B-KapoTHHY B KHIIEYHHKY TBAapHUH BH3HAYAETHCS HOTO
J03010. Y TemAT Ied Npolec CTHMYJIIOITh CTeapuHOBa 1 ojeiHOBa KUCIOTH. OnTHMajabHE
CIIBBITHOIIEHHSI y KOPMax CTEApWHOBOI 1 OJETHOBOI KHCJIOT JUIsl 3aCBOEHHS [3-KapOTHHY CTAHOBUTH
0:100, a mra moreiny — 1:3 (Chen et al.,, 2000). YV Ttenat epeKTUBHICTb 3aCBOEHHS KapOTHHY
MIJBUIINYETHCA TPH JOJaBaHHI JIO MOJIOYHOI IIETH PEYOBHMH JIIMOTPONHOI Ail, a caMe METIOHIHY,
XOJIHY Ta JICHUTHHY. 3a IOMOMOI'0I0 MiU€HHX aTOMIB OyJ10 JOBEACHO, 110 B I[bOMY IPOIIECi MpUiiMae
y4acTh KHCEHb TOBITPs, a He BoAU. Lle cBimunuTh mpo Te, 1m0 B-KapOTHH NEPETBOPIOETHCS y BiTaMiH A
HE IUIIXOM riz[poni3y MOJIEKYJIH, a IIISIXOM ii OKHCIIEHHS.

VY nociinax Ha KypyaTax JI0BE/ICHO, IO e(i)eKTI/IBHICTI) nepeTBopeHHs f3- -KapoTHHY y BiTaMiH A
Oyna 1:1 mpu 3romoByBaHHI foro B kiibkocTi 0,3 Mri 5:1 — mpu 3romoByBaHHi B 7031 1,2 mMr Ha 0,45 kr
KOpMYy. 3 I[bOTO BHIUIMBAE, IO HaI/Ie(beKTI/IBHII_HI/IM € 3roJIOBYBaHHS TBapUHAM KOPMiB, Oaratux Ha
KapOTHH, HeBenukuM mnopuisMu. Il{omo iHTeHCHMBHOCTI TpaHchopmalii f-KapoTHHY y PETHHON Y
Jo/iel, TO BCTAHOBJICHO JI0303AJIGKHE HOT0 TIEPETBOPEHHS, a caMe 31 30UIbIICHHSIM 103U [-KapOTHHY
3HUXKYETHCSl IHTEHCUBHICTD Horo Tpanchopmaiiii y peTHHOI, M0 1 MOSCHIOE BiJICYTHICTH TOKCUYHOTO
edexry BiTaMiHy A 3a BUCOKHX 7103 KapoTHHOiAiB y pamioni (Novotny et al., 2010; Tang, 2010).

B-KapOTHH € BaXIIMBUM JKEPETIOM BiTaMiHy A He JUIIE JJIS JOPOCIUX TBApHH, aje W s
eMOpioHiB. Y TKaHWHax ccaBliB P-kapotuH 15, 15'-okcurenaza (BCO1) meperBoproe B-kapoTwH y
PETUHAJIBHUM ajIbJeril, SKHUM IMOTIM OKHCIIOETHCS 10 PETHMHOEBOI KHCJIOTH, OIONOriYHO aKTHBHOI
¢dbopmu BiTaMiHy A, sIKa Ji€ K JraH] TPaHCKPUIIIIHHOTO GaKTopa JJisl peryIroBaHHs eKCIpecii reHiB.
B-kapoTHH TakoK Moke OyTH posmieruieHuil p-kapormHooto 9', 10'-okcurenazor (BCO2) 3
yTBOpeHHsIM [3-aro-10'-kapoTHHAII0, TIONepeTHIKA PETHHOEBOI KHCIOTH 1 PEryasTopa TPaHCKPHITIIi
per se. 3apoloK ccaBIsl OTPUMYE [(-KapOTHH BiJl MaTEPHUHCHKOTO OPraHi3My, OJHAK MOJIEKYJSPHI
MEXaHI3MH, SKi J03BOJISIOTH HMOr0 IMEPEHOCUTH Yepe3 MaTEPUHCHKUHN IUIAllEHTapHU Oap'ep, He
3po3ymini. 3 orisay Ha Te, MO P-KapoTHH TPaHCIIOPTYETHCS Y JOPOCIHX TBAPUH JIMOMPOTETHAMHU
KpOBI, a IIalleHTa KOHIIEHTPYE, 30Upa€ 1 BUIUISE JIIMOMPOTEIHY, MPUITYCKAIOTh, 110 BHIIE3TaJaHH
mporec BHMarae OiOCHHTE3Yy IUIAllEHTapHOro JIinonporeiny. JocTymHICTh B-KapoTHHY peryioe
TPAHCKPHIIIIIO 1 AaKTHBHICTh TPAHCKPHUIIIHHOrO Oilka TIJIallEHTapHOTO MIKPOCOMAaIbHOTO
TPUTIIIEPUIY, & TAKOXK EKCIIPECII0 TUIALEHTAPHOTO alOoMIMONPOTEiHy B, IBOX KIFOUOBHX YYaCHUKIB
OiocunTe3y minonporeiniB. I[lpu npomy [-amo-10'-kapoTeHON OMOCEPENKOBYE TPaHCKPHUIIIIHHY
PEryisilico MIKpOCOMaJIbHOTO TpaHC(epHOro OuIKa TPUIIILEPUIIB Yepe3 MEUIHKOBHH sIACpHUMN
daxrop 4a i pakrop Tpanckpumniii [ / II Tparckpumiii kypsdoro oBanpOyminy (Costabile et al., 2016).

JloBeneHo, 0 MHUTO30JIbHA (HpaKilis CIH30BOi OOOMOHKH TOHKOI KHIIKH KypdaT € MicieM
TpaHchopmallii B-KapoTHHY, OCKUTBKH MIiCTHTh BUCOKOMOJICKYIISIPHUAHN JIMONPOTEIMHIIA KOMILIEKC, 10
BOJIOJIi€ BUCOKOIO KaPOTHHPO3IICILIIOI0Y0I0 aKTUBHICTIO y cepeloBHILi 3 BennunHowoo pH 7,4. Bin mae
Monekymsapay Macy 100-200 x/la. TIpuuomy npu inkyOamii B cepemoBuii 3 TemmepaTtypoto 37 °C
BimOyBajgach HOro JucoIliallis 3 BIALICIUICHHSIM METajonpoTeiny 3 MoJeKy/sipHor Macoro 10 k/la.
Leii MeranonpoTeia TakoXK Mae BUCOKY KapOTHHpO3IIEIUTIouy akTiuBHIcTh (Green & Fascetti, 2016).
[TiaTBepmKeHHs 1boro (aKTy € AOCTIHKEHHS, AKi MOKa3aJIH, 1110 IS 3aCBOEHHS KapOTHHY B OpraHi3Mi
TBapuH HEOOXiJHI TaKOXX OBYHI KHCJIOTM Ta iX COJi, OCOONMBO TJIIKOXOJIAT HATpilo, ajpKe
MaKCHMallbHa IHTEHCHUBHICTh 3aCBOEHHS KapOTHHY BiJIOYBa€ThCs 3a MEXKaMH BIAJIHHS >KOBYHOI
MPOTOKH B JIBAHAMIMTHIIATY KHIIKY. [Ipo 1€ CBiTUUTh TOCHUTHh BHCOKA IHTEHCHBHICTH BCMOKTYBaHHS
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BiTaMiHy A (K TPOIYKTY TpaHCQopMalii B-KapoTHHY) Y NMPOKCHMAIBHINA IUISHII TOHKOI KHIIKH
tBapuH (Sklan, 1983).

Tpancdopmariist f-kapoTHHY B OpraHi3Mi TBapHH HE 3aBXKIHM CYNPOBOJDKYETHCS YTBOPEHHSM
Bitaminy A. Tak, B ymoBax in vitro B-kapoTuH y mnpucyTHOcTi 15, 15’-kapoTHHIiOKCHUTEHA3M
POBLICTUTIOETBCST 3 YTBOPEHHSIM PETHHAIIO, PETHHONY YM PETHHOEBOI KHCIOTH, TOMAI SK B YMOBax
HeepMEHTATHBHOTO  PO3MICTUICHHS 3 [-KapOTHHY YTBOPIOEThCS HE3HAYHAa KUIBKICTh — amo-
KapoTHHaJel. [HTeHCUBHICTh TIEpETBOPEHHS B-KapOTHHY Y BiTaMiH A B TIEUiHIIl NIYpiB MEBHOIO MipOIO
BHU3HAYAETHCS CITIBBITHOIICHHS HOro TpaHc- Ta IMc-popM y TKaHMHAX. Tak, y cymimi 3 13-mwc-
i3oMepoM TpaHc-hopMa [-KapoTHHY 3HAYHO IHTCHCUBHIIIE TpaHC(POPMYETHCS Yy PETHHON HIX Yy
cyminii 3 9-1iuc-p-kaporunom (Costa et al., 2001).

Ho ¢dakropiB, MO BIIMBAIOTh Ha 3aCBOEHHS [(-KapOTHHY B OpraHi3Mi TBapHWH 1 JIOJIUHH,
HAJIGKHUTH TAKOX piBEHb 3a0e3MeUeHHS X TAKUMH MiKpOeJIeMEeHTaMH SIK MapraHellb, [IMHK Ta 3aj1i30, a
TaKOX 1X KOMITO3HIIIH. 3aCTOCYBaHHS IIMHKY, 3aJli3a Ta 3a11i3a + IUHK CyTTEBO BILTUBAJIO HA 32CBOEHHS
KapOTHHOIIB 1 YTBOPEHHS PETHHONY Y TKaHWHAX OpraHi3My Jrojeil. BBemeHHs 1o ckimamy paiioHy
3aji3a CIpHSIIO MJBUIICHHIO PiBHS PETHHONY B XioMikpoHax. [Ipu mpomy HalBHUIILY e()eKTHBHICTh
3aCBOEHHS 0-KapOTHHY, [-KapOTHHY Ta P-KPUITOKCAHTHHY MajiM JO0ABKM LHMHKY Ta KOMIIO3MIIil
3amizo + nuHK (Kana-Sop et al., 2015).

[HTEHCHBHICTD PO3IIEIIICHHS J-KapOTHHY B OpPraHi3Mi TBapHH 3aJISKUTh TAKOXK BiJl HASIBHOCT1
IHIINX KapOTUHOIMIB, SKI HAaIXOATh 3 KopMamH. [Ipu 1mboMy Ha IHTEHCHBHICTH DPO3ILICIJICHHS [3-
KapoTHHY Y KIITHHAX CIIM30BOi 000JOHKH KUIIEYHUKY in Vitro He BIUIMBA€E KOHIIEHTpAIiS -KapOTHHY
1 KaHTaKCaHTWUHY, TOJi SK in VIVO y CITKIBIIi OKa KypyaT CIIOCTEpIraeThCsl 3aJeKHICTh MiXK
HAKOMWYEHHSIM JIIOTEIHY, 3€aKCAaHTHHY Ta [-KapOTHHY 32 YMOB iX MiJIBUIIEHOTO HAaJXOIKEHHS 3
kopmamu (Wang et al., 2010).

MexaHi3M BCMOKTYBaHHS, pO3IMOIUTY 1 TEpeTBOpEHHs P-KapoTHHY B OpraHi3mi TBapHH
JOCTaTHBO CKJIATHHMA 1 3aJISKUTh HE JIMIIC Bl J03M MOro BBEIACHHS, ajie¢ W IUISAXY HAJAXO/DKCHHS B
opraniaM. Tak, Ha IIypax OYJIO IOBEIEHO, MO0 BHYTPIIIHHOIUUIYHKOBE BBEICHHS MIYEHOro [3-
KapoTHHY, PO3YMHEHOT0 B KYKYpYI3sHIN oiii, B 1031 7,5 MKMONb 3a 24 TOIUHH y BIATIKaIO4y Bif
KHAIIEYHUKY JTiM(py BCMOKTYeThCs 3,6 % BBemeHOi peuoBWHH, B ToMy umcii 20 % y BUIISIII
He3MiHeHoro B-kapotruny i 80 % y BUTJISIII YTBOPEHHX 3 HBOTO PEeTHHONY 1 ioro edipis. [Tonepenne
3rOZIOBYBaHHS IypaM TPOTATOM JBOX THXHIB 1o 4 Mr [(-kapotuHy 3a n00y y surimsaa 10 %
npenapaTty B KeJTaTWHOBHUX MIKpOTpaHyJax IOCHIIIOBAI0O BCMOKTYBaHHS [(-KapoTHHY B 2 pas3d, He
BILIMBAIOYH HA CITIBBIJJHOIICHHS HE3MIHEHOrO B-KapOTHHY 1 YTBOPEHOTO 3 HBOTO PETHHONY B JMQi.
Uepez 16 roamH micis BHYTPIIHBOBEHHOT'O BBEIEHHS LIypaM XUIOMIKpPOHIB JMQH, IO MICTHIIN
100 HMOJIb MIYEHOI'0 KapOTHHY, BMICT MITKHM B IEYiHIII, JIETEHSX, IJIa3Mi KPOBI, KHPOBI TKaHHHI 1
HUpKax ckiaaas 34,8; 16,6; 2,6; 1,2 1 0,4 % Bim BBeJCHOI J03M BIANOBIIHO, 13 SKUX Yy IEYIHII 1
JISTEHSAX Ha YaCTKy HE3MIHEHOro [-kapotuny npunamano 80 — 87 %. OgHak po3moiin B opraHax -
KapoTHHY Ma€ cBOi ocoOnuBocTi: 44,4 % MideHoro -KapoTHHY MewiHku 1 26,8 % JiereHb BUSBISUTH B
IUTO30J11, HA YACTKy si/iep 1 KIITHHHUX YJIaMKiB meviHku npunajgano 19,4 %, a B merensix — 3,5 %
MiTku. [lpu 1mpomy 22 % MITKM T€4iHKM TBapHUH KOHTPOJBHOI TPYINH 30CEPEIKEHO B
MapeHxiMaTo3Hux 1 78 % — B 3ipyacTuX KIITHHAX. Y IIypiB, 110 OACPKYBAIH JOAATKOBO [3-KapOTHH 3
KOpMOM, 11eii po3noain ckianae 48 i 52 % sianosiano (Lakshman et al., 1989; Krinsky et al., 1990).

Bizmomo, 1110 BiTaMiH A BiAPI3HIETHCS JOKAJI3aIIIE0 Bif [B- -KapoTHHY. s BiAMIHHICTH ITOJIATAE
B TOMY, IO OCHOBHa yacTuHa eQipiB peTHHOIY MOXe OyTH IOKaji3oBaHAa B MITOXOHJpialbHO-
T30cOMabHIA q)paKuu MEYiHKH, SAApax i KITHHHUX y/aMKax, TOJi SIK BMICT eq)lplB pEeTHHONY B
MIKpOcOMax 1 IKUTO30M1 3Ha4yHO MeHmui. Bimomo, 1m0 50 % BUIbHOrO pEeTHHONY 1 OiNbllia YacTHHA
fioro edipiB 30cepemkeri B nuroruiazmMatiaHiil i 30 % — B MikpocoMalbHi# (pakiii mediHKH HIypiB.
JluHaMika HaKOMHMYEHHS (-KapOTHHY Y TKaHMHAX MpPU IEpOpaTbHOMY BBEIICHHI TBAPHHAM 3aJICKUThH
TAKOXX BiJ CITBBITHONIEHHS Yy KOpMaxX paimioHy IHIHMX OIlONOriYHO AaKTHBHUX PEYOBUH
HEKapOTUHOINHOI pupoan. Tak, Ipu BBEAEHHI IIypaM Mi4eHOro P-kapoTHHY B KiibkocTi 0,5 Mr B
PO3YHHI OJMBKOBOI ONii CyMiCHO 3 0-TOKO(EpOIOM MaKCUMAallbHy KUIBKICTh [-KapOTHUHY B IUIa3Mi
KpOBI1 BigMiuaiu uepe3 4 TOAWHH, MICNIA YOro BOHA MIBUIKO 3HM)KYBajach, 3HHMKAIOYM 30BCIM uepes3
48 — 72 rogunu. [Ipu usomy 95 % iioro piBHA y CI/IpOBaTHi KPOBI CIIOCTEPIraiy MpoTsITrOM BCHOT'O Jacy
1 BOHa HaJexama peTHHOITY 1 oro edipam, a He3MIHEHUH B -KapOTHH HE BUSBJUIA. Y TEYiHIII IIypiB
3HaXOJIMJIM HE3HAYHY KUTBKICTh MIYEHOTO [-KapoTuHY, Tomi siK 88 — 94 % iforo BMicTy mpHmajgano Ha
perunon i fioro edipu (Chew et al., 1991).

[cHYIOTH TakoX BUIOBI OCO6JII/IBOCT1 Tpchq)opMaun B-xaporuny y TkanuHax TBapuH (Green
& Fascetti, 2016) Bceinni ta TpaBomHl TBAPUHH 3MaTHI e(beKTI/IBHuHe 3aCBOIOBATH 1 TpaHC(HOPMYBATH
B-xapotuH y BitamiH A, HiK M'scoinni. [lornuHaHHA 1 HakomW4eHHs [-KapOTHHY B TKAaHHUHAX
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3MIHIOIOThCS 3AJIGKHO Bijl BUIY TBApHH 1 MOTpeOyroTh Aeramizamii. Tak, 3ronoByBaHHS [-KapOTHHY
mypaMm y n103i 4 yu 20 MI/Kr Macu Tijda IIOAEHHO MPOTArOM JBOX TH)KHIB HE CIPHUSIO HOro
HAKOMWYEHHIO Y TIEYiHIII 1 )KUPOBif TKaHWHI, a 1Oro KOHIIEHTpAIlis Y CHPOBATIIi KPOBi 3MiHIOBaJIach
He3HauHO Mipow. [Ipu mepopanbHOMY BBEIEHHI Mi4eHOTO [-KapoOTHHY MaKaKaM-pe3ycam
KOHIICHTpAIIisl OCTAHHBOTO B CHPOBATIII KPOBI J0csrana Makcumymy udepes 8 — 24 roqunu. [1pu npomy
4yepe3 4 TOAMHU BMICT MideHOro [-kapotuHy ckianaB 40 % KOHIEHTpalii Mi4YeHOro0 peTHHONY, a
yepe3 24 rouHU iX KOHIICHTpAIlil 3HAXOJMIIUCh Ha OJHOMY piBHI. binblia yacTHHa B-KapoTHHY Y IIHX
TBapHH HAKOIWYYETHCS y TEUIHI Yy BUTISAL peTuHONy, a 2 — 8 % — y BHIUISAI HE3MIHEHOTo [3-
kapotuny. [Ipyu bOMy IediHKa MaBI MiCTHTb, KPiM B-KapOTHHY, TAKOX HEBEIUKY KUIbKIiCTh JIIOTEIHY,
3eaKCaHTHHY, O-KPUNTOKCAHTHHY Ta B-kpuntokcantuny (Krinsky et al., 1990).

He 3Bakaroun Ha 3Ha4YHY KUTBKICTH JOCTIIKEHb, MPUCBIYCHUX BUKOPHCTAHHIO OPraHi3MOM
TBapuH [(-KapOTHHY, NMUTAHHs BIUIMBY Ha OPTaHi3M, a TaKOXX METa0Oi3M IHIIMX KapOTHHOITIB, SKI
YacTO CTaHOBJIATH OUIBIIICTh YEPBOHUX 1 JKOBTUX ICMEHTIB POCIMH 1 TBapHH 1 HE BOJOJIIOTH
MPOBITAMIHHOIO aKTUBHICTIO, 3aJIMINAIOTHCS JI0 KIHIIS HE 3’ ICOBAHUMHU.

OcrtaHHIM YacoM OOTOBOPIOETHCS MOTCHIIHUN eEeKT KAHTAKCAHTHHY Y 3aXUCT1 XOJIECTEPUHY
BiJl OKHCIEHHS Yy TKaHWHaX opradizmMy. KpiM TOoro BiH 30aTHUIl aKTHBYBaTH Kartaynaszy i
CYNEpOKCHIMCMYTa3y, MiIBUIYBATH Mpomidepaliito i moiinuyBaTiH (YHKIII0 iIMyHOKOMIIETEHTHHUX
kit (Esatbeyoglu & Rimbach, 2017).

31aTHICTh KAPOTHUHOINIB HAKOMUYIYBATHCS Y IIKIP1 1 MANIKIPHOMY KHpi, 8 TAKOXK y )KOBTKax
S€Ib TTaxiB BHKOPUCTOBYIOTh JUIS OJIEpPXKaHHsS IPUBAOIUBOIO TOBAPHOIO BUTISLY TMPOAYKIT
TBapUHHUIITBA. Tak, B IOCHIaX Ha KypsSX BUBYAIH [IEPETPABHICTD JIIOTEIHY, OCKUIBKU BiH € OCHOBHUM
MITMEHTOM, 1110 BU3HAYAE KOIIp JKOBTKIB €I, NIKIPH, )KUPY Ta IHIIMX TKaHWH. BcTaHOBIEHO, IO 32
BMICTY B KopMax paiioHy 33 % KapOTHHOINIB KaJeHIydW BiIl PIiBHA BCIX KapOTHHOIIIB, IX
neperpaBHicTh Oylia MAKCUMAabHOIO y MEpIIMK JIeHb, a MOTIM IOCTYIIOBO 3HHMXKYBAlach, TOMI SIK 32
BMICTY B KopMax 1,25 % KapoTHHOIZIB KaJeHAYNW Bij iX 3arajJbHOTO PIiBHS, MEPETPABHICTh JaHHX
CIIONIYK 30UIbIyBaliach MPOTITOM MEpIIOl TMOJOBHHH JOCIHIAY, @ MOTIM 3HWXKyBanach. [Ipu oMy
MICIIS T1IPOITi3Y 1 BCMOKTYBaHHSI KapOTHHOIZM, TOJOBHIUM YHHOM JIFOTEiH, TPAHCIIOPTYBAIUCS KPOB’ 10
JI0 Pi3HUX TKAaHUH, JI¢ B JISIKMX BHIIaIKax BimOyBajacs ix peerepudikariiis. [lirMmeHTH Biakiagamiucs
MepEeBaKHO B MEUiHIN 1 MIKIpi TA30BUX KIiHIIBOK Kypel, MPHUOMY PO3IOALT KAPOTHHOINIB HE 3aJIeKaB
BiJl BBEICHOI 103U JitoTeiny (Zaheer, 2017).

31aTHICTh KAPOTHHOIIB TPAHCIIOPTYBATHCS 1 BKIIOYATHCS B METaOOMIUHUI IMKI OpraHizMy
TBapHH TaKOoX 00yMOBJIeHa X ()OPMOIO KOH IoTallii, 0COOIMBO Y BHIIISAIL e(ipiB 3 BUIUMHU KUPHUMHU
kucnoramu. Tak, 3a JoAaBaHHs HeeTepU(IKOBAHOTO IOTEIHY B KUIBKOCTI 5 — 80 MKI/T KOpMy Yy
BMICTHMOMY KHIIEYHHKY Kypyar BiH IepeTBOpIOBaBcs y AB1 ¢opmu: MoHOedip 1 auedip, a Takox
3HaXO/AMBCS Yy He3MiHeHOMY craHi. Ilpu mbOMy B KHUIIEUYHUKY HAHIHTEHCHUBHIIIE BCMOKTYBaBCS
MoHoedip, HeeTepu(iKoBaHHUN JIIOTEIH 1 HAHMEHIIy 3/aTHICTh JI0 BCMOKTYBaHHSI MaB Horo muedip
(Tyclkowski & Hamilton, 1986).

IcHye 1 mMpoOTWIIEKHE TBEPMKEHHS, SKE CBIMYMTH, II0 KCAHTO(MLIM B KHINEYHUKY IITHIII
BCMOKTYIOTBCSl 1 TPaHCIOPTYIOThCS JHINE Yy BuTbHIH ¢opmi. [Ipo me cBimuuth Tol ¢axT, mo B
CHPOBATIII KPOBI Kyp4aT-OpoiiiepiB BMICT HE3MIHEHOI0 JIIOTeTHY cKinagae 96 %, To/l K KOHIICHTPAILIis
MoHoeQipy JoTeiny pocsrana nume 4 %. B meuinmi BMicT HeeTepr(iKOBaHOTO JIIOTEIHY CKIalaB
80 % 1 20 % moHoedipy, Tomi sk ¥oro auedip 3HAXOAMBCS y I[bOMY OpraHi JIMIIE B CJiIOBHX
KUTBKOCTSIX. Y IIKipi MEepEeTHHKH MalbI[iB HII KypyaT BUSBICHO MPHOIM3HO OJHAKOBY KUIBKICTh SIK
HE3MIHEHOr0 JIIOTEiHYy, Tak 1 Horo MoHoedipy, a BMmict auedipy Oy nmemo ummM. Ha ocHOBi
OJIep’KaHUX JaHUX 3pOOJIEHO BHCHOBOK, IIO Y TKAHWHAX KypuaT PiBEHb JIIOTEIHY BU3HAYAETHCS HOTO
BMicToM y kopMmax (Pérez-Vendrell et al., 2001). Ilpm mpomMy HaUIMIIOK KCaHTOQUIIB NTaxu
BHIUIAIOTh 3 sieuHuMH >koBTKamu (Skibsted, 2012). Oco0auBo 1€ akTyajJbHO 32 BHPOOHHIITBA
OpraHIYHUX XapyoBUX f€Ilb, sIKe Mependadae 3a0e3neueHHs Kypel yMOBaMH Ui MOIIOHY 1 TOCTYITy
JI0 3CNIEHUX COKOBHUTHX KOPMIB, IO CIIPUSE MiABUICHOMY HAKONWYCHHIO KAPOTHHOINIB Y JKOBTKax
stenb (Castellini et al., 2002; Castellini, 2014).

BaxnuBe 3HaueHHS Ma€ TaKOK BUJOBHM CKJIaJ SIK BJaCHE CyMillli KapOTHHOIMIB, TaK 1 iX
MMOEJHAHHS 3 IHIIMMHU OI0JIOTIYHO aKTMBHUMH PEUOBHHAMH, 110 MTOCTYIAIOTh 3 KOPMaMH JI0 OPraHi3My
Kypel, sKe BU3HA4Yae iX Mojaibily e(peKTUBHICTH Yy mpolecax merabonizmy. Tak, BHSBIICHO, IO
KOMOIHAIIIS JTIOTEIHY, 3€aKCAaHTUHY Ta ME30-3€AKCAHTUHY MAa€ BUINKH aHTHOKCHJIAHTHHWN TOTCHITIANT Y
MOPIBHSAHHI 3 OyIb-KUM 3 1HX KaporuHoiniB B i3omsmii (Nolan et al., 2016; Phelan et al., 2018). 3a
pi3HOrO piBHA 1 CIIBBIJHOIICHHS KAapOTHHOINIB Yy KOpMax Uil Kyped, [-KapoTHH TepeBaKHO
TPaHCIIOPTYBABCS J0 TMEYIHKH i BIZIHOCHO MEHIIIE B STHIIS, TOJI SIK iHIII KAPOTHHOIIN TPAHCIOPTYBAIKCS
y SIS HABITh TOMI, KOJM B TEYiHIII 1X 3aracd BUUEPIyBAIHMCA. 3a BKIIOYEHHS PETUHONY B JETY, BiH
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OLIbIlIe HAKOIIMYYBABCS Y SHISX, HDK Y TICUIHII, TOMI K KOHIIEHTPAIlisi KAPOTHHOIIB MaJia IPOTUIICKHY
3aKOHOMIpHICTb. OniepkaHi JaHi JJO3BOJISIIOTH TPUIYCTUTH, [IO Yy TMPOLECI TPaHCIIOPTYBaHHS
KapoOTHHOI/IIB 3 KHIIEYHUKY JI0 SIEYHHUKIB Kypel BiI0yBaeThCS PO3/ILICHHSI KAPOTHHOI/IIB Ha Pi3HI KJIacH i
BU3HAYAETHCA 1X MOJAJIbINA y4acTh y porecax Meradomnizmy (Moreno et al., 2016).

PiBeHb KapOTHHOIIB Y )KOBTKAX MTAaXIB 3aJICKUTh HE JIMIIE BiJ X HAIXOKCHHS 3 KOpMaMH, a
i Bif crioco0y Ta TeMmepaTypu 30epiraHHs 4u KyliHapHOi 00poOku. Tak, kur sITiHHS 1 00kKaproBaHHS
3HMXKYIOTh BMICT JIIOTEIHY 1 3€aKCAaHTHHY B JKOBTKax S€llb, & ONTHMAIBHUA TEpMiH 30epiraHHs
KapOTHHOIMIB Y )KOBTKaxX CTAaHOBUTH JI0 6 TIKHIB 3a 30epiraHHs B oxoyiojkeHoMy crani (Barbosa et
al., 2011; Nimalaratne & Schieber, 2016).

VY KyHHHUX TBapHH MeTa0oJIi3M KapOTHHOINIB Ma€ CBOI OCOOJIMBOCTI i 3aJIeXHTh BiJ JO3M
BBereHHsT B opraHism (Noziere et al., 2006). IIpu oMy KOHIEHTpallisi BiTamiHy A B IEYiHII
3ajexalna BiJ JO3W [-KapOTHHY Yy KopMax, i He 3aliealla y MiAMKIPHOMY 1 HUPKOBOMY KUPi TBapHH.
[epetpaBHicTh -KapoTHHY 32 3TrOJOBYBAaHHS Pi3HHX HOro 103 OyrailisM-kacTparam ckiaaaia 66,26;
84,39 1 88,14 % BimnosigHo. B opranizmi Benukoi poraroi Xysmo0u, IMOBIpHO, iCHYy€ BUCOKA 37aTHICTh
TKaHWH JIO JICTIOHYBaHHS -KapOTHHY 1 0OMeXeHa 3/IaTHICTh B-KapoTHHY JI0 TpaHc(opMalii y BiTaMiH
A. PiBeHb 3a0e31eueHHs TBapHH P-KapOTHHOM TBapHH 3aJI€KHTh HE JIMIIE BiJ HOro BMIicTy B KOpMax,
ane 1 Bix OlONOriYHOI OCTYNMHOCTI. B 3MMOBO-BECHSAHMH, a 4acTo 1 B JITHIM Mepiofd yTpUMaHHS
OCHOBHHUM KOPMOM JIJIsl KOpIB € KYKYPYI3SIHUH CHIIOC, SIKHH Mae HHU3bKy OlOJNOriyHy IiHHICTB. I3
CHJIOCY 3aCBOIOEThCS B opraHismi kyiHux 30 % [-kapoTuHy, a 3a HasBHOCTI B CHJIOCOBaHIi Maci
3HA4YHOI KUTBKOCTI HITPHUTIB Y HUX CIIOCTEpIraeThesi A-TimoBiramino3. [Ipu mboMy BTpaTé KapoTHHY B
TpaBHOMY amapati ckiamatote 4,2 — 15,0%, a 3a 3rogoByBaHHS KyKypya3d y ¢a3i MOJIOYHOI
CTHTJIOCTI KAPOTUH Y KOPIiB MPAKTUYHO HE 3aCBOIOETHCSI.

Jlo dakTopiB, 1110 HOPYIIYIOTh 3aCBOEHHS KAPOTUHOIIIB B OPraHi3Mi TBapyH, a caMe JIIOTEIHY,
BIJTHOCHUTBCSI PSIJT MIKOTOKCHHIB, Y TOMY YHCITi a)JIaATOKCHH, SKHW B IIKIPi MEPETHHKU MAIBIIIB TA30BUX
KIiHI[IBOK Kyp4aT 3HHKYBaB BMICT MOHO- 1 inedipy JOTeiHy, a B IEHiHIli IITUI[I 3HAYHO TiIBUIIYBaB iX
KoHmeHTpanito (Schaeffer et al., 1988).

MarHiif TakoX 37aTHUA 3HU3UTH OIl0JOCTYIHICTh KapOTHHOINIB B OpraHi3Mi TBapHH,
YTBOPIOIOYHM HEPO3YMHHI KOMIUIEKCH 3 YKOBYHHUMH COJISIMH (KUPHHUMH KHCIIOTAMH) 1 TPUTHIYYIOUH
YTBOPEHHS Millel. 30UIbIIEHHS KOHIIEHTpAllli MarHil0 HEraTMBHO BIUIMBAJIO Ha JOCTYIIHICTb
KapTOHOIMIB 1 Jimouni3 y MoaenbHOMY ekcriepumenti (Corte-Real et al., 2018). Karionu meranis, Taki
sk Cat, Cut, Pb+2, Zn+2, Cd+2 i Hgt2 MoXyTh yTBOpIOBaTH 3 aCTAaKCAHTMHOM MeETalleBi 10HHI
KOMIUJICKCH, III0 Hajgae iM TepeBary sIK JOHOpPaM eNeKTPOHIB, TaK 1 ENIEKTPOHHUM aKIeNnTopam
(Hernandez-Marin et al., 2012), a cynbdaT 3aji3a He BIUIMBA€ HA IHTCHCHUBHICTh 3aCBOEHHS 5K [3-
KapoTHHY, TaK 1 JIOTEiHY Ta JIKOMiHY B IUTYHKOBO-KUIIKOBOMY TpakTi TBapuH (Kopec et al., 2017).

Takum YMHOM, Ollep>KaHI Pe3yNbTaTH IOCHi/PKEHb 3 BHBUCHHS MEXaHI3MIB 3aCBOEHHS [-
KapoTHHY Ta IHIIUX KapOTHHOIMIB B OpraHi3Mi TBapHH 10 I[LOTO 4acy JO KiHIISI HE PO3KPUBAIOTh
mimityrodi (akTtopu iX BCMOKTyBaHHS, TpaHcdopmarii i HAKOMMYEHHS Yy TKAaHMHAX Ta MPOIYKIIil.
[Motpebye TakoK YTOYHEHHS MEXaHi3M BIUIMBY SIK OKPEMHX KapOTHHOIMIB, Tak i iX cyMiln B pi3HHUX
CIIBBIMHONICHHSX HA KIIHIYHMA CcTaH, MeETa0oMiYHMi cTaryc, Hecrnenu(iuHuid  IMyHITET
CUTBCHKOT'OCTIOAAPCHKHIX TBAPHH.

BucnoBku. TakuM YMHOM, OCHOBHUMH JDKEpelIaMH KapOTHHOIMIB JUIsSi OpraHi3My TBapuH €
KOpPMH POCIMHHOTO, TBAPHHHOT'O IMOXOJPKEHHS, & TaKOXK IMPOAYKTH OiOTEXHOIOTIYHOI'0 CHHTE3Y.
Bionmoriuna aKTHUBHICT, KAapOTHHOINIB B OpraHi3Mi TBapWH BH3HAYAETHCS 1X MMOXOKEHHSIM,
CHIBBIJHOIIICHHSM 130MEpiB, 103010, HASBHICTIO KOH 1OTaTiB, BUJIOBUMH OCOOJIMBOCTSIMH OpraHi3My Ta
HASBHICTIO (paKTOPIB, IO CTHMYJIOIOTh 3aCBOEHHS Y TKaHMHAX (BMICT JIMIJIB Y KOPMi, CTaH TernaTto-
OlTiapHOI CHCTEMH, KHIIIKOBOT'O TPaBJIEHHs), a TAKOXK (HaKTOpiB, 10 3HIKYIOTh METa00I3M (OKHCIIeH]
KHUPH, MIKOTOKCHHH, HITPATH, HITPUTH TOIIIO).
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