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ELECTIONS TO THE VERKHOVNA RADA OF UKRAINE IN 1998: POLITICAL AND LEGAL
ASPECTS

Abstract.

Elections are a democratic way of gaining power, the formation of public authorities, the appointment of
officials by voting for candidates who have been nominated in accordance with the law. Today, without free, fair,
regular elections, in which citizens have the opportunity to express their will, it is impossible to imagine any
civilized country in the world. In democratic societies, the opinion of citizens affects the life of society not only

during elections.

It should be noted that elections are a key component of the political process both in Ukraine and abroad.
Comparing Ukraine with the former Soviet Union, it is necessary to note its great contribution to building democ-

racy.

Keywords: elections, electorate, political parties, electoral systems, democracy

The organization and procedure for holding elec-
tions and referendums in modern Ukraine is in accord-
ance with the laws of Ukraine, provided for in para-
graph 20 of Art. 92 of the Constitution of Ukraine [1].

The Basic Law of Ukraine (Article 38) states that
citizens of Ukraine have the right to participate in the
management of state affairs, freely elect and be elected
to public authorities and local governments. Elections
are a direct form of democracy and correspond to the
republican form of government [2, p. 106].

It should be noted that the Constitution of Ukraine
has a section that provides a complete description of the
elections to the highest legislative body in Ukraine
"Verkhovna Rada of Ukraine" (the need to conduct, the
number of depulties, etc.).

Articles 69-71 of the Basic Law of Ukraine em-
phasize that popular expression of will is carried out
exclusively through elections as a form of direct de-
mocracy, all citizens who have reached the age of 18 on
election day and who are guaranteed free expression of
will have the right to vote. The defining characteristic
of the activity of citizens in the political life of the coun-
try is the participation in elections [1].

In addition, the procedure for holding elections in
Ukraine is established by a separate Law on Elections.

The aim of the study is to determine the features
of the majority-proportional (mixed) electoral system
of Ukraine through the prism of the parliamentary elec-
tions in March 1998 and their impact on the electoral
choice of Ukrainian citizens.

In 1998, elections were held for the first time un-
der a majority-proportional electoral system.

The adoption of the Law of Ukraine "On Elections
of People's Deputies of Ukraine" at the end of 1997 co-
incided with the election process in Ukraine and was
the most important and most difficult stage of democ-
ratization of society.

The majority electoral system of 1994 did not
yield a positive result. 45 seats remained vacant. The
majority majority in parliament declared itself inde-
pendent, making it difficult for the Verkhovna Rada of
Ukraine to pass laws. As for party affiliation, only three
political parties had 25 representatives in the Rada.

In this regard, in 1996 it was decided to improve
the electoral system in Ukraine. Five bills have been
submitted to the Verkhovna Rada to give political par-
ties the right to run in parliamentary elections. It was
necessary to finalize the legislation in accordance with
the new election system, ie, the introduction of a pro-
portional system, according to which political parties
will be elected.

The choice of a certain model of the electoral sys-
tem can affect not only the election procedure itself, but
also the further location of political forces in parliament
(Verkhovna Rada), respectively - on the formation of
government, says Ryabov S. One or another type of
electoral system affects electoral consciousness and
electoral behavior of citizens of the state [3, p. 30.].

In August 1997, the Verkhovna Rada of Ukraine
adopted in first reading the Law of Ukraine on elections
under the majority-proportional system [4, p. 50].

This system was opposed by a few political parties
and movements, including the Progressive Socialist
Party (N. Vitrenko), the Ukrainian Republican Con-
servative Party (S. Khmara), the Ukrainian Peasant
Democratic Party (M. Shkarban), and the Congress of
Ukrainian Nationalists (S. Stetsko).

It should be noted that the majority-proportional,
ie mixed electoral system, which provides for the dis-
tribution of parliamentary seats on the principle of
"fifty to fifty", and today remains the only alternative
among the three models of electoral systems. And from
a political point of view, it is seen by experts as an at-
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tempt to "compromise between the principles of repre-
sentation of different political forces and the stability of
the government from within." It should be added that in
some majority constituencies elections can be held both
by absolute and relative majority [5, p. 39].

It should also be recalled that such a mixed model
of the electoral process has long existed in Germany
(ahead of Ukraine in terms of parliamentary traditions
and high political culture).

Historiography of the problem

The study of electoral processes in independent
Ukraine began only in the mid-1990 s. In particular, the
issues of elections and the model of the election process
were studied by scientists Tomenko [2], M. Stavni-
ychuk [6], MG Ponomareva [8], N. Mosyukova [9], O.
Lavrynovych [10], M. Rybachuk [11 ], I. Kresina [12]
and other domestic theorists.

The collection "Elections and referendums in
Ukraine: problems of theory and practice" based on the
experience of the Central Election Commission ana-
lyzes the formation and improvement of electoral leg-
islation in Ukraine during the years of independence,
participation of political parties in elections and refer-
endums, improving the legal culture of electoral and
referendum processes. Also, various aspects of the or-
ganization of elections and referendums are covered in
detail, including such as legal improvement of the in-
stitution of collecting signatures of citizens, current leg-
islation on elections and referendums on compiling
voter lists, referendum participants, voting results and
election results of deputies of Ukraine, President
Ukraine, all-Ukrainian referendum, etc. [5].

M. Stavniychuk's scientific research covers theo-
retical and practical problems of legal regulation of
elections of people's deputies of Ukraine. The issues of
formation of modern suffrage and electoral process in
Ukraine, the history of formation of Ukrainian electoral
legislation are considered; the factors of formation and
functions of the legislation on elections of people's dep-
uties in the conditions of the independent Ukrainian
state are analyzed. Types of electoral systems, types of
elections, stages of the electoral process are analyzed
[6].

The scientist G. Ponomareva tried to analyze the
factors that led to the introduction of a mixed majority-
proportional system for parliamentary elections in
Ukraine in 1998 [8].

Historian NG Mosyukova also paid attention to
the 1998 elections in Ukraine, characterizing the estab-
lished causes and consequences of the evolution of
election legislation, identifying the factors influencing
the course and results of the election campaign, and the
degree of influence of each of them on each election
campaign. -s of the twentieth century., noted the rea-
sons and trends of change in the structure and powers
of the structural elements of parliament, explored the
activities of the Verkhovna Rada, defined criteria for its
evaluation [9].

O. Lavrynovych, as one of the developers of the
law on elections on a mixed basis, emphasizes the ad-
vantages of this system for Ukraine in the late 90s of
the twentieth century [10].

Legal aspects of the election process to the
Verkhovna Rada of Ukraine in 1998.

Delays in political and legal reforms, the constitu-
tional crisis of 1995 led to the emergence of confronta-
tion in Ukraine between different branches of govern-
ment, forced the Verkhovna Rada of the 13th convoca-
tion to return to drafting new legislation on elections of
people's deputies of Ukraine.

After all, according to the results of the 1994 elec-
tions, some constituencies did not get their representa-
tives in the Verkhovna Rada until the next race. That is
why the parliament in 1994 turned out to be diverse,
with representatives of only 15 political forces, most of
whom were non-partisan.

The draft law on elections to the Parliament of
Ukraine was repeatedly considered and rejected at a sit-
ting of the Verkhovna Rada.

In March 1996, the issue of adopting a new parlia-
mentary election law was again raised in the session
hall of the Verkhovna Rada of Ukraine, but by the de-
cision of the people's deputies it was removed from
consideration.

Only after the adoption of the Constitution of
Ukraine on June 28, 1996 did the Verkhovna Rada re-
turn to the issue of organizing elections. Namely, the
Constitution of Ukraine laid the foundations for hold-
ing elections in Ukraine, including elections of people's
deputies. According to the Constitution of Ukraine, the
next elections to the Verkhovna Rada are to take place
on the last Sunday of March of the fourth year of its
term.

The decision to start the election campaign is
made by the Central Election Commission no later than
60 days before election day. At the same time, district
election commissions are formed 50 days before elec-
tion day, and precinct election commissions - 30 days.
Registration of candidates ends 20 days before election
day [3, p. 36].

St. 5 of the Constitution of Ukraine stipulates that
“the bearer of sovereignty and the only source of power
in Ukraine is the people. The people exercise power di-
rectly and through state authorities and local self-gov-
ernment bodies". Article 69 provides that "the will of
the people shall be exercised through elections, refer-
endums and other forms of direct democracy". Accord-
ing to Article 71, “elections to public authorities and
local self-government bodies are free and take place on
the basis of universal, equal and direct suffrage by se-
cret ballot. Voters are guaranteed free expression of
will" [1].

The organization and procedure for holding elec-
tions and referendums are regulated exclusively by the
laws of Ukraine, as specified in paragraph 20 of Art. 92
of the Basic Law [6, p. 82].

The Constitution of Ukraine laid the foundations
for the participation of political parties in elections of
all levels and types, as well as their assistance in the
formation and expression of the political will of citizens
participating in elections.

It should be noted that the participation of political
parties in the creation of electoral legislation is ensured
through their programs and statutes; through the crea-
tion of draft Constitution and Legislation on Elections
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of People's Deputies of Ukraine; through positions in
working groups, temporary commissions, at forums on
the development of election problems, etc., as well as
through the voting procedure in the adoption of election
legislation by the Parliament of Ukraine [6, p.76-77].

On November 14, 1996, the Verkhovna Rada of
Ukraine adopted the Resolution "On the Draft Law of
Ukraine on Elections of People's Deputies”. It provided
for the establishment of a Temporary Special Concilia-
tion Commission from among the representatives of
deputy groups and factions to finalize the submitted
bills, taking into account the proposals made by repre-
sentatives of deputy groups and factions, profile com-
mittees and deputies of Ukraine, based on the Commit-
tee on State Building, Councils and Self-Government.
It was planned to submit this project to the Verkhovna
Rada of Ukraine in April 1997. In parallel, the
Verkhovna Rada also received three alternative pro-
jects prepared by MP M. Karpov, MPs O. Yemets and
T. Stetskiv, from the Committee on Social Policy and
The project was developed by People's Deputy Yu.
Buzdugan. The resolution of the Verkhovna Rada of
Ukraine approved the composition of the Temporary
Special Commission to finalize the draft Law of
Ukraine "On Elections of People's Deputies of
Ukraine" in the number of 26 people's deputies of
Ukraine. V. Mishura was elected chairman of this com-
mission, and V. Shevchenko was elected secretary.
During the work of the Temporary Commission, the
Verkhovna Rada of Ukraine received several more
draft laws on elections as a legislative initiative. In the
draft submitted in January 1997, the People's Deputies
of Ukraine I. Baglay, M. Syrota, R. Bezsmertny, and A.
Franchuk proposed to elect 300 People's Deputies of
Ukraine according to the majority system of relative
majority in territorial single-mandate constituencies
and 150 People's Deputies according to the propor-
tional system for the national national district.

In February 1997, a project was submitted by the
People's Deputy of Ukraine V. Volkovetsky together
with members of the Prykarpattia Center for Legal
Studies and a group of People's Deputies of Ukraine,
which included S. Sobolev, V. Nosov, V. Golovko and
others. The latter was an alternative to the draft of the
Temporary Special Commission, providing for a ma-
jority system of elections to the Verkhovna Rada of
Ukraine in 450 single-member constituencies. The
draft Law "On Elections of People's Deputies of
Ukraine", prepared by the Temporary Special Commis-
sion, was submitted to the Verkhovna Rada of Ukraine
at the plenary session on March 12, 1997. As a result of
discussion, it was adopted in the first reading [5, p. 14-
15].

On 20 March 1997 he was to be heard under the
second reading procedure, but the hearing was ad-
journed. During the spring and autumn of 1997, the
Verkhovna Rada of Ukraine at its meetings returned to
the issue of adopting the election law thirteen times [6,
p.73-74].

On September 24, 1997, the new Law of Ukraine
"On Elections of People's Deputies of Ukraine" was
adopted. 230 deputies voted for its adoption.

On October 2, 1997, in accordance with the con-
stitutional procedure for the adoption of laws of
Ukraine, the law was submitted for signature to Presi-
dent Leonid Kuchma.

The President of Ukraine, taking into account the
actual election campaign in Ukraine and the need to
hold elections within the timeframe set by the Consti-
tution, addressed the Verkhovna Rada with a proposal
to revise this law. The President introduced 14 amend-
ments to the Law of Ukraine “On Elections of People's
Deputies of Ukraine” (including provisions that did not
comply with the Constitution of Ukraine, as well as
some other norms, in particular, aimed at improving the
electoral process and ensuring real democracy during
elections of deputies of Ukraine).

The 1998 elections were to be held on a new con-
ceptual basis. According to the Law of Ukraine "On
Elections of People's Deputies of Ukraine™ of 1997, the
mixed electoral system provides for the election of 225
deputies in single-member constituencies by the princi-
ple of relative majority, ie the winner is the candidate
with more voters than his rivals. (225) deputies are
elected from the lists of candidates from political par-
ties, electoral blocs in a multi-member constituency [7].

The election campaign was held in accordance
with the main stages and principles established by law
and was divided into two parts: one in a multi-member
national constituency, and the other in single-mandate
constituencies.

In a multi-member constituency, the election cam-
paign started earlier. After the announcement of the
start of the election marathon, 34 political parties and
electoral blocs of parties submitted the necessary docu-
ments to the Central Election Commission, which
needed to obtain signature sheets to collect signatures
of voters in their support.

Only 32 political parties and electoral blocs were
allowed to issue such letters. Two political parties were
denied due to the fact that the list of candidates was not
formed by the party's representative governing body, as
required by law, but by another party body.

The Central Election Commission issued more
than 1 million such signature sheets, which were certi-
fied by the original CEC seal.

According to the election law, a political party or
electoral bloc of parties must collect at least 200,000
signatures in support of registration. Citizens were al-
lowed to sign for any political party, bloc at the same
time, so the parties were able to collect signatures in
time. 32 political parties and electoral blocs of parties
submitted timely documents to the CEC for registration
as subjects of the election process and lists of their can-
didates for deputies.

The All-Ukrainian Hromada Association (Decem-
ber 5), the Communist Party of Ukraine, and the Peo-
ple’s Movement of Ukraine were the first to submit
documents to the CEC. On December 17-18, 1997,
other political parties and blocs submitted their docu-
ments. On December 18, the CEC had to convene sev-
eral hearings on the registration of lists of candidates
from political parties and party electoral blocs to review
all candidate documents in accordance with the law.



6 HISTORICAL SCIENCES / «COLLOQUIUM=JOURNAL» #12(99), 2021

As a result of these meetings, 30 political parties
and electoral blocs of parties were registered as subjects
of the election process. Two political parties (Women
of Ukraine and the Party of National Salvation of
Ukraine) were denied registration of their candidate
lists because their documents did not meet the require-
ments of the law. Both parties filed a lawsuit to overturn
the CEC's decision, but their calls were denied.

At the same time, 225 single-member constituen-
cies were created.

The next stage of the election process was the cre-
ation of district election commissions (they are en-
trusted with important powers of the election process),
which also caused a lot of difficulties in certain regions.
According to the new election law, in addition to the
chairman, deputy chairman, secretary and members of
the commission, representatives of political parties,
electoral blocs of parties, and lists of candidates for
people's deputies must be included in the district elec-
tion commissions. In addition, the chairman, deputy
chairman and secretary may not be members of the
same party under the law.

Kyiv City Council failed to establish district com-
missions in the city. Therefore, this function had to be
re-elected by the Central Election Commission, which
assumed full political responsibility for the election
campaign in Kyiv.

The next stage of the election was the nomination
of candidates for deputies in single-member constituen-
cies. One of the problems was the issue of the process
of nominating candidates for deputies, which is not
clearly defined in the Law.

The legislation states that this can be done through
self-nomination, through political parties, party elec-
toral blocs, as well as by citizens' assemblies and labor
collectives. It should be noted that many candidates
have expressed a desire to be nominated by labor col-
lectives.

The Verkhovna Rada of Ukraine rejected a num-
ber of proposals proposed by the CEC to implement this
legal norm. Therefore, the Central Election Commis-
sion decided that candidates from labor collectives or
citizens' assemblies submit documents as self-nomi-
nated.

Also, difficulties were caused by the requirement
for a candidate to collect 1,500 signatures of voters liv-
ing in the territory of this constituency. This figure was
later reduced to 900.

The next step in the election campaign is the crea-
tion of polling stations for voting and counting. It
should be noted that the vast majority of polling stations
were established by January 28, 1998, as required by
law 60 days before election day. They were formed by
the decision of village, settlement, city, district councils
on the proposal of the village, settlement, city mayor or
the chairman of the district council. These commissions
must include one representative each from political par-
ties and electoral blocs of parties whose lists of candi-
dates have been registered for participation in elections
in a multi-member constituency.

In total, 32,538 polling stations were established
on the territory of the state [6, p.73].

In preparation for the election, another legal issue
arises. Should candidates who are civil servants be re-
lieved of their duties during the election campaign, or
should they take leave? The discussion of this issue be-
came especially active when the Prime Minister of
Ukraine and some ministers expressed a desire to run
for the People’s Deputies of Ukraine.

Also, we had to make changes to the Election Law
on the length of the ballot. For the most part, this con-
cerned the list of political parties and electoral blocs of
parties, according to which the length of the ballot
could be 294 c¢cm. concise information only about the
top five candidates from political parties, election
blocs, etc.

During the election campaign, mass bribery of
voters became a "common phenomenon™: | gave you
money, and you gave me your vote. In addition, it
should be noted that some candidates for People's Dep-
uties took part in this, which violated Article 35 of the
Election Law. This issue was repeatedly raised at a sit-
ting of the Verkhovna Rada of Ukraine.

MP A. Yurkovsky, as a member of the Verkhovna
Rada Committee on Legal Policy and Judicial Reform,
submitted a request to conduct an election campaign in
the country, as he believed that the CEC did not conduct
an effective inspection of the election campaign. He
proposed to make cardinal decisions regarding those
candidates who will be exposed in voter bribery, so as
not to question the honesty, decency of deputies and the
legality of the election. namely, to withdraw the man-
date of the candidate for People's Deputies.

It should be reminded that at the sitting of the
Verkhovna Rada of Ukraine by the People's Deputy
Starovoitova GM it was proposed to amend the draft
Law on Elections. Initially, 206 deputies voted in the
second ballot, and later 226 - "for" [14].

The election process revealed the need to amend
all election laws of Ukraine, which would prohibit their
amendments (laws) a year before the election, as well
as to repeal them or adopt new versions. These deci-
sions would help stabilize the legislative support of the
electoral process in Ukraine [15].

1998 elections and their results

In Ukraine, during the 1998 election, according to
a mixed model of the electoral process, each voter re-
ceived two ballots: one for voting in a single-member
constituency and the other for voting in a multi-member
constituency. The names of political parties and elec-
toral blocs registered with the Central Election Com-
mission were included in the ballot in a multi-member
constituency.

In addition, all political parties that formed the
electoral bloc must be listed. Also, the ballot paper in-
dicates surnames, names and patronymics, year of
birth, positions, places of work and residence, party af-
filiation of the first five candidates from the list of can-
didates for deputies submitted by each political party,
electoral bloc of parties. To the right of each political
party name, the electoral bloc of parties contains an
empty square. The ballot paper for a single-member
constituency shall list in alphabetical order the names
of all candidates running in that constituency. An
empty square is depicted on the right opposite the name
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of each candidate. In both types of ballots, after the list
of candidates in a single-member constituency and the
list of parties and electoral blocs, it was stated: "I do not
support any of the candidates™ or "I do not support any
political party, electoral bloc of parties”. To the right of
these words is an empty square in which the voter had
to mark his vote against all. VVoting in elections is that
in the ballot paper for a multi-member national constit-
uency, the voter marks the box next to the name of the
political party or electoral bloc of the parties he / she is
voting for. At the same time, you can vote for the list
from only one political party or electoral bloc of parties.
If a voter does not want to support any political party
or electoral bloc of parties, he marks the box next to the
words: "l do not support any political party, electoral
bloc of parties”. When voting in a single-member con-
stituency, the voter marks the ballot paper in the square
opposite the name of the candidate for whom he / she
is voting. You can vote for only one candidate or high-
light the position "I do not support any of the candi-
dates”.

Until 1997, the so-called negative voting was used
in the domestic election practice, ie voting by deleting
the names of the candidates against whom the voter is
voting in the ballot paper. It was possible to leave only
one surname of the candidate for whom the voter casts
the vote, or not to leave any. If two or more surnames
are not crossed out or a new surname is added or any-
thing is written, the ballot paper is declared invalid.

The secrecy of the will of voters is ensured by the
booths through which voters pass on the way to the bal-
lot boxes. The law provides for the use of mobile poll-
ing stations in cases where one of the voters is unable
to come to the polling station due to health or other
valid reasons. If after the compilation of the voter list
and its submission for public review, the voter's where-
abouts change, he may vote early [3, p. 48-50].

Elections were held in 225 constituencies.

According to statistics in Ukraine at that time there
were 37,540,092 voters. 26571273 voters took part in
the voting, which accounted for 70.78% of the activity
of Ukrainian citizens. 798632 ballots from ballot boxes
were declared invalid [16, p. 63].

In the March 1998 elections of people's deputies
of Ukraine, a total of 3,962 names of candidates for
deputies were entered in the ballot, 2,242 of whom were
nominated by political parties and electoral blocs of
parties, and 1,720 exercised their right to self-nomina-
tion. That is, every citizen of Ukraine can freely exer-
cise their right to elect and be elected to public author-
ities and local governments [5, p. 47].

The largest number of candidates on party lists in
the multi-member national constituency was nominated
by the Communist Party of Ukraine and the All-Ukrain-
ian Union Hromada (225 people each), the People's
Movement of Ukraine (224 people), the electoral bloc
of the Labor Party and the Liberal Party TOGETHER !
» (219 people), the electoral bloc of the SPU / SelPU
parties "For the truth, for the people, for Ukraine!" (201
persons). The Muslim Party of Ukraine, the All-
Ukrainian Party of Women's Initiatives, the Soyuz
Party, the Ukrainian National Assembly, and the De-
fenders of the Fatherland Party presented the smallest
number of candidates on party lists (19, 27, 30, 42, 43
people, respectively) [5, p. 70].

lists of candidates for deputies from political par-
ties and electoral blocs, which managed to overcome 4
percent or more of the vote, voted 17481593 voters.

According to the results of the elections to the
Verkhovna Rada of Ukraine, according to the CEC of
30 political parties, electoral blocs managed to over-
come the 4% electoral barrier of only 8 political parties,
electoral blocs of parties and participate in the distribu-
tion of seats (Table 1.1).

Table. 1.1.
Election results in multi-member national constituency
- . The number of votes cast for the Number of
Ne The party, an electoral bloc of political parties lists of candidates from each po- ercent -
/i that managed to overcome the 4% barrier S50 (i‘.”‘. P P e
itical party, bloc For
1 Communist Party 6550353 24,65%
2 People's Movement of Ukraine 2498262 9,4%
Electoral bloc of the Socialist Party of Ukraine and
3 the Peasant Party of Ukraine "For Truth, for the 2273788 8,5%
People, for Ukraine"
4 Green Party of Ukraine 1444264 5,3%
5 People's Democratic Party of Ukraine 1331460 5,0%
6 All-Ukrainian Association «Community» 1242235 4,67%
7 Progressive Socialist Party of Ukraine 1075118 4,04%
8 Social Democratic Party of Ukraine (O) 1066113 4,01%
9 They did not support any political party or bloc 1396 592 5,25%

Therefore, from table 1.1. It can be noted that ac-
cording to the results of the elections on March 29,
1998, every fourth voter voted for the Communist
Party. This election was called "red revenge".

In 18 of the 27 regions, the Communist Party man-
aged to take first place. She received more than 30% of
the vote in Donetsk, Luhansk, Zaporizhia, Mykolaiv,
Kherson, Kharkiv regions, and the ARC. And only in 7
regions gave way.

In total, the Reds scored 37% and won 174 seats
in the Verkhovna Rada. Political scientists note that if
the elections were then held on a proportional system,
such a parliament could lead to the collapse of Ukrain-
ian statehood, but the situation was saved by the major-
ity. In most constituencies, non-partisan candidates,
who mostly cooperated with the authorities, won.

The second place went to the People’s Movement
of Ukraine, which received 2,498,262 votes in support
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and won in five regions of the western region: Volyn,
Ivano-Frankivsk, Lviv, Rivne, and Ternopil regions.

Even in the city of Kyiv, the NRU scored 10.86%
and took second place.

It should be noted that in four oblasts the party re-
ceived more than 20% of the vote. The lowest number
of votes was cast for this party in the city of Sevastopol
(1.77%) and in the Donetsk region (2.2%) [4, p. 509].

All other political parties, electoral blocs of parties
failed to gain the required number of votes in support
of the elections in the multi-member national constitu-
ency.

Thus, the total number of voters who did not sup-
port any political party, the electoral bloc, was 5.25%,
or 1 million 396 thousand.

Summing up the election process, it will be re-
called that seats in the Verkhovna Rada were divided
between parties, electoral blocs of parties in accordance
with the electoral quota.

And here are the results of the division of seats:
the Communist Party of Ukraine - 84, the People's
Movement of Ukraine - 32, the electoral bloc of the So-
cialist Party of Ukraine and the Peasant Party of
Ukraine "For Truth, for the People, for Ukraine” - 29,
the Green Party of Ukraine - 19, the People's Demo-
cratic Party Of Ukraine - 17, All-Ukrainian Association
"Community" - 16, Progressive Socialist Party of
Ukraine - 14, Social Democratic Party of Ukraine
(United) - 14 [4, p. 581].

What were the ideas of state formation in the pro-
grams of political parties? If in the early 1990s the
NRU, PZU GKU, PP and other parties supported the
idea of federalization of Ukraine, in the second half of
the 1990s this idea was preserved only in the program
documents of low-influential pro-Russian parties, and
in the election programs of national parties it was not
was considered. During the 1998 election campaign,
the idea of regional development, ambiguous interpre-
tation of Ukraine’s foreign policy choice and different
approaches to solving the language issue appeared in
the program documents of the subjects of the election
process [4, p. 163-165].

We note that the CPU saw a way out of the crisis
in the "creation of an equal union of fraternal peoples".
The NRU, on the other hand, declared the need to return
to Europe, and foreign policy was to be based on the
principles of economic, political, and military integra-
tion into Europe. An important issue in the NRU pro-
gram is the need to form a Ukrainian political nation
and restore the functioning of the Ukrainian language
in all areas of state activity [4, p. 160-162].

The WB program "SPU and Sel.PU" emphasized
the development of fraternal political and economic re-
lations, especially with the Slavic world. The ROM
mentions in just one sentence in the program that "the
balanced development of Ukraine is possible only tak-
ing into account the social, environmental and geo-
graphical features of each region." Similarly, this is
stated in the NDP program: “Ukraine does not end at
Khreshchatyk. Regional policy is a factor of effective
state development" [4, p. 166-168].

Significant emphasis on regional issues is made in
the PSPU program. First, it is proposed to recognize

Ukrainian and Russian as official languages, to give
them the same status. And, secondly, “to recognize the
Russian Federation and Belarus as a strategic ally of
Ukraine. Denounce the Charter on a Special Partner-
ship with NATO". The position of consistent interna-
tionalism (with a bias towards Russia) is adhered to by
WB "Labor Ukraine", which also in the program re-
quires giving the Russian language the status of an of-
ficial [4, p. 179-181].

WB “"Labor Party and Liberal Party -
TOGETHER" advocated support for all forms of self-
government and bottom-up initiative. Everything that
can be solved without the state must be decided by local
teams. "Strong regions - a strong state". In this context,
the balanced program of the WB NEP deserves atten-
tion: "We urge not to use language problems to aggra-
vate the political situation™. In foreign policy, the bloc
has maintained a position of multivectority. PE "So-
yuz" declared the need to restore ties with Russia, for
the expansion of regional rights and against the impo-
sition of a nationalist idea on society. It was proposed
to recognize Russians along with Ukrainians as the sec-
ond nation-building nation and to give Russian the sta-
tus of an official language. In the election program of
the World Bank "European Choice of Ukraine" (LDPU,
USDP) it was declared that the only possible integral
idea for Ukrainians is the idea of Europeanization of
Ukraine, the only right choice - the European choice of
Ukraine. Other parties and electoral blocs do not have
language, regional, or foreign policy issues at all. But,
despite the attractive slogans, their results were rela-
tively low: WB "Labor Ukraine" - 3.06%. WB "Labor
Party and Liberal Party - TOGETHER" - 1.9%, PRVU
- 0.9%, PE "Union" - 0.7% [17]. This shows that before
the elections and in the context of the 1998 parliamen-
tary elections, the confrontation between the regions in
the East-West format was not relevant for Ukrainian
politicians. This became the case later, when the diver-
sity of regions (ethnic composition, language differ-
ences, socio-cultural specifics) began to be used by po-
litical technologists to obtain electoral dividends. In our
view, incitement to interregional hatred, the language
issue, and geopolitical strategies in general should be
removed from election programs in order to ensure the
electoral security of the state.

Thus, the introduction in Ukraine, as in most post-
socialist countries of Eastern Europe (Russia, Poland,
Hungary), of a mixed (majority-proportional) electoral
system as a whole increased the interest of citizens in
elections, in political parties as subjects of the electoral
process and contributed to certain structuring of the
Verkhovna Rada of Ukraine on a multiparty basis [5, p.
16].

In single-member constituencies, according to the
election results, the party affiliation was as follows
(223 deputies were elected): non-party deputies - 114
deputies, CPU 38 (17.04%), NRU - 14 (6.28%), NDP -
12 (5.38%) ), APU - 8 (3.59%), VO "Community" - 7
(3.14%), 3 seats each, respectively, 1.35% received
four parties: SDPU (0), SPU, KUN, PRP, two mandates
(5 parties) - KhDPU, PRVU, SelPU, PSA, PSPU, 1
mandate (8 parties) - PE "Suz", PE "Interregional Block
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of Reforms", LPU, UPS, DemPU, SNPU, UHDPU, PE
Christian-People's Union" [4, p. 345].

Thus, 23 political parties were represented in the
parliamentary elections. In addition to the parties that
overcame the electoral threshold, high results showed:
APU - 3.68%, PRP - 3.18%, WB "Labor Ukraine" -
3.06%, WB "National Front" - 2.71%, WB "Labor
Party and Liberal Party - TOGETHER"- 1.89%, WB"
Forward, Ukraine!" - 1.73%, HDP - 1.29% [17].

Those voters who did not take part in the voting
were considered to support the results of the will of the
participants in the voting process. Also, for the first
time, the so-called "positive" voting was introduced, ie
in the square against the name of the candidate or the
name of the party it is enough to put a sign "plus” or
another symbol to express the will.

Another significant innovation was that the winner
was determined by the principle of not an absolute but
a relative majority of votes, and this removed the prob-
lem of voter turnout at polling stations and, thus, made
it impossible to vote in one round. The advantages of
this system include the fact that it allows to identify
both the real influence of a political party and the pop-
ularity of an individual candidate, and this is extremely
important for a society where politics is still not so
much institutional as, as noted, personalized.

Thus, in 1998, Ukraine moved from a majority to
amixed electoral system, in which 225 members of par-
liament were elected from majority constituencies and
225 from party lists. Then a four percent barrier to the
passage of parties was established [18, p. 129].

What are the shortcomings of the mixed electoral
system in general and what lessons can be learned from
its operation in Ukraine? [11, p. 39].

One of the main disadvantages of a mixed elec-
toral system is that the compromise attempt demon-
strated by this system is not always successful. In the
absence of a clearly regulated structure of the parlia-
ment into majority and minority, the legislature remains
a rather amorphous structure, where the necessary ma-
jority for responsible decisions and bills is achieved at
the cost of considerable effort and fairly balanced com-
promises.

The compromises that were occasionally reached
between different, sometimes diametrically opposed,
parliamentary factions turned out to be tactical maneu-
vers rather than a strategic course. All this gave rise and
reason for many politicians and specialists of analytical
services to question the efficiency and expediency of a
mixed electoral system for Ukraine and to put forward
a proposal to move to a purely proportional one.

A significant part of the deputies of the current
Verkhovna Rada of Ukraine is also inclined to this idea
or, at least, to a significant increase in the parliamentary
representation of deputies from the multi-member na-
tional constituency, whose elections are held on a pro-
portional basis by party lists [5, p. 40].

Conclusions

Thus, during the years of independence, Ukraine
has gone through several stages of modernization of the
electoral system - from a majority absolute majority to
a mixed relative majority. This was a sign of strength-

ening the democratic foundations of the young coun-
try's political system and the emergence of new institu-
tions of political life, among which the leading political
parties.

Changes in the electoral legislation of Ukraine
contributed in general to the intensification of the ac-
tivities of political parties in the state-building process,
as well as the process of creating new parties, their po-
litical activation as full subjects of the electoral system.

Significantly new for the Ukrainian elections, the
mixed majority-proportional electoral system was pos-
itively perceived by political parties. This was a step
forward in comparison with those meetings of workers
or members of public organizations, which in Soviet
times could nominate one candidate.

Thus, since the establishment of independence and
the formation of multiparty system, the state in these
elections has emphasized the role of political parties in
the formation of the legislature, which have become
real subjects of the electoral process.

Of course, political parties at that time did not
have sufficient experience in conducting election cam-
paigns under the new electoral system, in organiza-
tional terms they were weak, few, did not have a suffi-
cient social base. However, on the eve of the election,
they showed a fairly high organizational mobility. Ide-
ologically close political parties, which decided to com-
bine their intellectual, organizational, and financial re-
sources in order to expand the social base of supporters
and obtain more votes, formed electoral blocs.

The election programs of the 1998 parliamentary
elections were socio-economic documents, often popu-
list in nature, as they contained a number of promises
that were virtually impossible to fulfill.

We need to remember that the priority of the coun-
try's electoral system should be national and public in-
terests in the name of the state, society and every citi-
zen. This is the organic process of formation and devel-
opment of democracy, the foundations of the young
state, which is celebrating the third decade of its inde-
pendence.
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CONCEPTUAL AND LEGAL STATUS OF PUBLIC ORGANIZATIONS IN UKRAINE (1990s)

Abstract.

The article considers the changes in the conceptual and legal status of public organizations in the first years
of Ukraine's independence. The transformation of forms and methods of interaction of public organizations and
government structures as a result of development of normative-legal base of their activity is analyzed.

Keywords: public organization, citizens' association, civil society, status, charitable foundation.

Formulation of the problem. With the adoption
of the Law of Ukraine "On Associations of Citizens" in
1992, the legal basis for the establishment and opera-
tion of public organizations in Ukraine was determined.
However, the issue of the status of citizens' associations
has remained out of the attention of legislators. During
the 90s of the twentieth century. Scholars and repre-
sentatives of civil society organizations discussed topi-
cal issues of creation and activity of public organiza-
tions of entrepreneurs in the conditions of economic
transformations, [1] formation of civil society in
Ukraine, [2] prospects of cooperation of public organi-
zations and political parties in the context of Eastern
European experience. [3]

Thus, at the first Forum of Public Initiatives, held
in Lviv in October 1998, the concept of the existence
of "three sectors" in a democratic society was consid-
ered. The participants of the forum agreed that the pub-
lic sector should include government institutions, pro-
vide citizens with national security and social welfare;
the private sector should include associations and en-
terprises operating on the basis of market economy
principles, while the “third sector” should include non-
governmental, non-profit organizations, each guided by

its social, religious or ethnic mission and aimed at as-
sisting citizens in their participation in the democratic
process and the development of public initiative. [4]

In our opinion, public organizations are an integral
part of the "third sector" of Ukraine, but the peculiari-
ties of legal regulation require a clear separation of pub-
lic organizations from other associations of citizens.
The lack of a balanced legal approach in the use of com-
mon terminology leads to the substitution of concepts.
In particular, T. Andrusyak interprets the term "public
organization" in a broad and narrow sense. The re-
searcher believes that in a broad sense - these are all the
structures that make up the "third sector", which to-
gether with non-state enterprises form the basis of civil
society. These include all religious, professional, coop-
erative and other organizations, as well as political par-
ties. Public organizations in the narrow sense are organ-
izations whose purpose is to promote the interests of
society or the interests of members of this organization
in such areas as health care, education, science, culture,
art, assistance to vulnerable groups, environmental pro-
tection, human rights. values and human rights. [5, p.
6-7] In our opinion, "public organizations in the broad
sense" correspond to the definition of "association of
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citizens"”, while "public organizations in the narrow
sense" are purely public organizations.

The purpose of our article is to study the changes
in the conceptual and legal status of public organiza-
tions in Ukraine during the first years of independence.

Presentation of the main research material.
There are at least four points of view on achieving the
political structuring of modern Ukrainian society. The
first reflects the ideological aspect. It is a matter of ap-
proving national-democratic ideas on the basis of tak-
ing comprehensive measures to ban the Communist
Party, its periodicals, and creating privileges for the ac-
tivities of national-democratic parties. The second
point is that it should be restrained formation of numer-
ous political parties. This is due to the fact that the vast
majority of them are small, do not have appropriate
structures on the ground and therefore do not have an
impact on the general population. The third point of
view is based on allegations of contradictory moments
in the relationship between at least two generations -
citizens aged 50 and over and aged 18-35. The fourth
point of view reflects the judgments of those who seek
a sharp increase in the role of women in socio-political
and socio-economic life.

Each point of view has a certain number of sup-
porters. At the same time, judgments are made about
their inadmissibility. It is pointed out that in modern
conditions the political structuring of society is not yet
possible, because in Ukraine there are more than 400
political parties and a large number of public organiza-
tions. In addition, they have a different structure. And
public organizations also have different status.

There are the concepts of "public organizations"
and "structures operating on a voluntary basis."

Public organizations are mass associations of citi-
zens that emerge on their own initiative to achieve long-
term goals, have their own status and are characterized
by a clear structure. A number of scholars, in particular
R. Karplych, distinguish two types of non-governmen-
tal organizations: a) closed - those that direct their ac-
tivities to protect their members, ie for whom member-
ship in the organization is an important factor, but not
everyone can become a member of such an organiza-
tion; b) open - those for whom it is not the membership
that is important, but the activity of the general public.
[6, p. 25]

Were these types of non-governmental organiza-
tions in Ukraine during the 90s of the twentieth century:
trade unions, organizations of the disabled; veterans',
women's, youth, children's organizations; scientific,
technical, cultural and educational, physical culture and
sports societies; creative unions; various fellowships;
foundations, associations, societies and others. A char-
acteristic feature of non-governmental public organiza-
tions, as evidenced by the above definitions, is a docu-
ment for the purpose and objectives (registration with
the Ministry of Justice) and the relevant organizational
and structural support.

Structures operating on a voluntary basis are cre-
ated under certain authorities, governing structures of
enterprises, institutions, research and educational insti-
tutions. They include civil servants, representatives of

political parties, public organizations, scientists, artists,
deputies of all ranks.

These structures are formed by orders of certain
officials (President, Prime Minister, heads of regional,
city, district state administrations), resolutions of repre-
sentative authorities (regional, city, district, village, vil-
lage councils), decisions of governing bodies of politi-
cal parties, public organizations. The directions of their
activity are determined by the provisions approved by
Presidential Decrees, Resolutions of the Cabinet of
Ministers of Ukraing, joint declarations, statements, de-
cisions of political parties, public organizations, orders
of heads of enterprises, institutions, scientific and edu-
cational institutions (taking into account recommenda-
tions of scientific councils). It is obvious that such or-
ganizations should be considered as governmental pub-
lic organizations.

The status of structures operating on a voluntary
basis was granted to the Economic Council under the
President of Ukraine; National Council for Youth Pol-
icy, etc.

The Coordinating Council for Civil Service Af-
fairs under the President of Ukraine is a permanent ad-
visory body. It consists of 24 people - representatives
of all branches of government (legislative, executive,
judicial), local state administrations and local govern-
ments (heads of regional administrations, mayors), the
National Bank of Ukraine, representatives of the Na-
tional Academy of Sciences of Ukraine. In accordance
with the Regulations approved by the Decree of the
President of Ukraine of March 21, 2000, the main tasks
of the Council were:

- identification of ways, means and forms of im-
plementation of the main directions of state policy in
the field of civil service, unification of efforts of state
bodies to increase its efficiency;

- consideration of projects for reforming the civil
service system and preparation of proposals for a plan
of measures for its implementation, analysis and possi-
ble adjustment of actions;

- consideration of draft laws and other normative
legal acts on civil service, service in local self-govern-
ment bodies, staffing of civil service and state enter-
prises, institutions, organizations;

- analysis of the interaction of central and local ex-
ecutive bodies on the implementation of personnel pol-
icy and civil service, preparation of proposals to im-
prove the efficiency of this work;

- consideration of issues and proposals for optimi-
zation and improvement of civil service management;

- analysis of the state and effectiveness of the use
of intellectual and managerial potential of the state, de-
velopment of measures to stimulate labor, strengthen
legal guarantees, material and moral protection of civil
servants, as well as improve administrative culture, in-
crease responsibility and prevent corruption among
civil servants, strengthen public confidence in public
services;

study and development of proposals for the imple-
mentation of domestic and international experience in
public administration, civil service, personnel manage-
ment. [7]
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The Council, in order to study and consider issues
within its competence, has the right to: a) form, if nec-
essary, commissions, expert and working groups, to in-
volve in the prescribed manner employees of central
and local executive bodies, local governments and sci-
entists and leading specialists; b) to receive free of
charge in the prescribed manner the information, docu-
ments, materials and statistical data necessary for its ac-
tivity; c) to hear at their meetings the information of the
heads of ministries, other central and local executive
bodies, state enterprises, institutions and organizations
on issues within the competence of the Council.

The Association of Ukrainian Cities and the Na-
tional Council of the Union of Leaders of Local and
Regional Authorities have the status of a structure op-
erating on a voluntary basis. Their governing bodies in-
clude representatives of the executive and representa-
tive branches of government, who perform certain du-
ties on a voluntary basis.

The board of the Association of Ukrainian Cities
consists of 18 people. These officials of the Association
in the late 90s of the twentieth century. developed the
"Concept of State Regional Policy"”. Its main ideas: 1.
Radical changes in the structure of central government
transform the form of political government in the direc-
tion of a presidential republic; 2. Formation of a bicam-
eral parliament, the upper house of which defends the
interests of the regions; 3. The entire executive branch,
as well as all responsibility for the development of the
country rests with the Cabinet of Ministers of Ukraine;
4. Expansion of powers of regional and district coun-
cils, by creation in their structure of executive bodies;
5. Transformation of oblast and rayon state administra-
tions from executive bodies into prefectures (control
and supervision).

Officials of the Association of Ukrainian Cities
prepared a project to form the Supreme Chamber of the
Ukrainian Parliament. Representatives from the regions
are planned to be elected by regional councils (three
from each region). It was assumed that they would be
the heads of regional state administrations (prefects),
heads of regional councils and the mayor of the regional
center. They will work on a non-permanent basis.

The associations of compatriots, natives of a cer-
tain region, politicians, employees of executive bodies,
bankers, entrepreneurs, artists, poets, military, war and
labor veterans operating in Kyiv are a kind of public
organizations.

As of November 1, 1999, 17 such advisory associ-
ations had been established within the presidential
structures. More than 50 such organizations operated
under the Cabinet of Ministers of Ukraine, ministries
and state committees, about 1,000 under oblast, city
and district administrations, and oblast, city, and dis-
trict councils. The composition of state-owned public
organizations, which are created under public authori-
ties, includes: civil servants, scientists, deputies (by
consent), representatives of political parties, non-gov-
ernmental organizations. Public organizations in the
bodies of state executive power and self-government
are usually headed by leading figures - deputy prime
ministers, deputy ministers, heads of certain state struc-
tures. Such organizations have the status of an advisory

body and their decisions are of a recommendatory na-
ture.

The status and direction of activity of public or-
ganizations as voluntary associations of citizens is de-
termined by the Law of Ukraine "On Associations of
Citizens". Article 3 of the Law defines a public organi-
zation as "an association of citizens to satisfy and pro-
tect their legitimate social, economic, creative, age, na-
tional-cultural, sports and other common interests”, and
Article 20 guarantees the right to "represent and protect
their legal rights and legitimate interests of its members
(participants) in state and public bodies ". [8]

The Law does not clearly define that public organ-
izations are non-governmental in nature. This is not in
the bylaws, in particular: "Temporary rules of registra-
tion of charitable foundations" (1993), "On the proce-
dure for legalization of associations of citizens" (1993),
"On the procedure for registration of branches, offices,
representative offices and other structural units of pub-
lic (non-governmental) organizations of foreign coun-
tries in Ukraine "(1993).

Conceptual and legal principles of formation and
activity of public organizations are to some extent de-
termined by the Constitution of Ukraine of 1996. It en-
titles the citizens of Ukraine to freedom of association
in a political party and public organizations to exercise
and protect their rights and freedoms and to satisfy po-
litical, economic, social, cultural and other interests,
except for restrictions established by law in the interests
of national security and public order, public health or
protection of the rights and freedoms of others. [9, p.
32]

When assessing the status and nature of the activ-
ities of non-governmental organizations, it is important
and necessary to take into account that public life in
Ukraine is based on the principles of political, eco-
nomic and ideological diversity. Moreover, the Consti-
tution of Ukraine of 1996 stipulates that everyone has
the right to freedom of thought and religion. [9, p. 33]

This means that non-governmental organizations
include representatives of different political parties,
different ideological views and orientations on issues of
ownership and management, the nature of the state sys-
tem, the structure of the administrative apparatus and
methods of its functioning. This determines the attitude
to the measures taken by the current government.

It is characteristic that the citizens of Ukraine have
different attitudes to the status and tasks of public or-
ganizations. This is evidenced, in particular, by the re-
sults of opinion polls conducted in June 1999 by
SOCIS-Gallup. Respondents were asked two groups of
questions.

The first group of questions was to find out: "why
are public organizations needed?". The answers are
grouped as generalizations:

- to protect the interests of 26%;

- as an opportunity for self-expression 23%;

- as a component of democracy 15%;

- to bring people together 8%;

- for economic development 4%;

- to increase the socio-cultural level of 2%;

- other 3%;

- It is difficult to answer 19%.
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The second group of questions focused on the
question: "Which NGOs are you inclined to join?". Re-
spondents answered that they tend to join public organ-
izations:

- consumer protection 26%;

- environmental protection 17%;

- female 15%;

- charitable 15%;

- sports 15%;

- educational 13%;

- youth 12%;

- religious 8%;

- political 5%;

- ethnic 1%;

- another 1%;

- none 30%;

- it is difficult to answer 11%. [10, p. 76]

In 1999, there were more than 20,000 non-govern-
mental organizations in Ukraine. Each of them declared
that it stands guard over the rights and interests of citi-
zens. However, in their activities there are certain ide-
ological directions.

The activities of public organizations are diverse
both in terms of their focus and in terms of the variety
of forms of work. Some of them conduct only human
rights advocacy, disseminating information materials,
while others provide practical legal assistance to those
who need it, including judicial protection. Most organ-
izations that defend the rights of children, women, the
unemployed, the poor, large families, the disabled. That
is, those citizens who do not have the financial means
to seek help from lawyers. To some extent, this is evi-
dence of the establishment in Ukraine of various civil
society institutions, the protection of the rights and in-
terests of which becomes the subject of public organi-
zations.

Specific features and forms of trade unions are de-
fined in the Law of Ukraine "On Trade Unions, Their
Rights and Guarantees of Activity", adopted in Septem-
ber 1999. First, it is determined that trade unions, their
associations in independent of state authorities and lo-
cal governments, employers, other public organiza-
tions, political parties, are not accountable to them and
are not under their control. That is, trade unions are rep-
resented as non-governmental organizations. Secondly,
it is stated that the state recognizes trade unions, ie these
non-governmental organizations are authorized repre-
sentatives of workers and defenders of their labor, so-
cio-economic rights and interests, cooperates with trade
unions in their implementation, assists trade unions in
establishing business partnerships with employers and
their associations. Third, in order to successfully carry
out their statutory tasks, trade unions have the right to
form associations. Funds, etc. (by industry, territory or
other grounds), as well as to enter and leave such asso-
ciations freely. [11]

Multifaceted work is carried out by the Sports
Federation - a public organization of physical culture
and sports, which is created for the development of the
sport and is guided in its activities by the Constitution
of Ukraine, laws, other regulations of Ukraine and its
charter.

The charter of the Sports Federation indicates
what kind of sport it develops. The age of members of
a sports federation is set in its charter depending on the
specifics of the sport.

A certain sports federation is granted the status of
a national sports federation in accordance with the Law
"On Physical Culture and Sports".

At the same time, there is the State Committee for
Physical Culture and Sports, which ensures the imple-
mentation of state policy in the field of physical culture
and sports, is responsible for its implementation. [12, p.
80]

Unions, associations, federations, confederations,
leagues that unite employers and producers (Ukrainian
Union of Industrialists and Entrepreneurs; Union of En-
trepreneurs of Small, Medium and Privatized Enter-
prises of Ukraine; Confederation of Employers of
Ukraine; Ukrainian Union of Commodity Producers
and Entrepreneurs; A) have the status of non-govern-
mental organizations. ferrous metallurgy enterprises,
Stock Market Association, Federation of Professional
Accountants and Auditors, Association of Ukrainian
Banks).

There are non-governmental public organizations
of intellectual workers (Constitutional Law Society;
Ukrainian Union of Users of Copyright and Related
Rights; Federation of Scientists of Ukraine).

The League of Ukrainian Patrons operates in a pe-
culiar way, helping the poorest sections of the popula-
tion (single people, the disabled, the seriously ill, etc.)
free of charge.

In the late 80's of the twentieth century. the Inter-
national Women's Charitable Foundation "For Sur-
vival" was established. 95% of its members are people
of respectable age and higher education. The oldest are
80-85 years old, the others are 60-70 years old.

The backbone of the members of the foundation
consists of talented craftsmen. Some sew well, sew new
clothes from old things. Others make hairstyles, cook,
share recipes. The third have garden plots. They not
only process them, but also give advice on how and
what is more profitable to grow. They give part of their
harvest to those who need it.

Lectures on legal and medical topics are periodi-
cally given to members of the charity foundation. A
joint celebration of birthdays, celebrations of national
holidays is organized. Well-known gerontologists, law-
yers, and medical scientists give lectures to them. The
Family-Family program operates within the fund. It
aims to help older people, especially single people,
from more affluent families. Officials of the founda-
tion, including its president F. Neumann, seek to solve
the existing problems of the elderly through the rele-
vant public authorities and self-government.

There are public organizations in Ukraine, the
structure of which includes representatives of public
authorities and the public. One of them is the Social
Accident Insurance Fund, a non-profit self-governing
organization that operates on the basis of a status ap-
proved by its board.

The Fund is managed on a parity basis by the state,
representatives of insured persons of employers: to its



14 HISTORICAL SCIENCES / «COLLOQUIUM=JOURNAL» #12(99), 2021

board representatives of the specified parties are in-
cluded. Representatives of the state are appointed by
the Cabinet of Ministers of Ukraine, and representa-
tives of insured persons and employers are elected (del-
egated) by associations of trade unions and employers
that have the status of all-Ukrainian. The procedure for
electing (delegating) representatives is determined by
the association itself. From each of the three representa-
tive parties is appointed and elected (delegated) 15
members of the Board of the Foundation with a casting
vote and 5 of their backups, who in the temporary ab-
sence of members of the Board by decision of the
Chairman of the Board of the Fund. The Board of the
Foundation is re-elected every six years.

It is characteristic that the Supervisory Board of
the Fund is formed on the same principle, which is de-
signed to ensure that the Fund fulfills its statutory tasks
and the targeted use of the Fund's funds. There are few
such public organizations in Ukraine. The funds are
mainly cultural, educational and charitable.

The Ukrainian Cultural Foundation is a voluntary,
charitable, non-political public organization with a net-
work of regional branches, which are also legal entities.
In Article 1.4. The charter states that "The main pur-
pose of the Foundation is to identify, study and preserve
national cultural values, to promote on a charitable ba-
sis the revival and development of Ukrainian culture.”
[13,p. 2]

In fact, the same activity is carried out by the
Ukrainian Renaissance Charitable Cultural Foundation.

Since the beginning of the 90s of the XX century
there is a fund "Mercy and Health", the structure of
which included 25 regional and Kiev branches, 2,208
assistance commissions in districts and cities, and en-
terprises with 12,5 thousand volunteers. About 100
centers, associations, enterprises were created, the ac-
tivities of which were aimed at replenishing the finan-
cial resources of the fund. [14, sheet 25]

Charitable in status are the International Renais-
sance Foundation, the All-Ukrainian Social Protection
Foundation, the Ukraine for Children Foundation, the
Maria, Yaroslavna Foundations, etc. There are also le-
gal funds. This is primarily the Human Rights Founda-
tion.

In 1999, the Kyiv Charitable Foundation named
after Oleksa Hirnyk was established, which began its
activities under the slogan: "Ukrainian word for
Ukrainian children.” It unites people who defend the
idea of the Ukrainian revival and realize the exceptional
importance of introducing the language into the educa-
tional process in higher educational institutions,
schools and preschools of the capital of Ukraine.

In December 1998, the Law of Ukraine "On Youth
and Children's Public Organizations" was adopted. Ac-
cording to him, the activities of youth associations are
aimed at the realization and protection of their rights
and freedoms, creative abilities, satisfaction of their
own interests, which do not contradict the law, and the
social development of young people as full members of
society. The law stipulates that youth and children's
public organizations are involved by the executive au-
thorities and local self-government bodies in the devel-
opment and discussion of draft decisions on state policy

on children and youth. They cannot form and join elec-
toral blocs, but they are given the right to join electoral
coalitions. [15]

Effective work is carried out by the Ukrainian
Youth Center, headed by N. Chistyakova. Its structure
includes the Center for Creative Initiatives of Youth.
The center has a library and information Internet center
that guarantees free access to domestic and foreign
funds in the field of sociology and social work (for fam-
ilies, women, youth and children), youth policy, wom-
en's, youth and children's movement, electronic cata-
logs leading libraries.

A department of social assistance was established
within the youth center, which provided informational
support in solving socio-pedagogical, psychological,
legal and medical problems, and employment. He orga-
nized consultations of lawyers, psychologists, doctors
free of charge and anonymously. The organization
launched a staff volunteer agency, which involves
young men and women in charitable activities as part
of a volunteer group.

In the second half of 1999, the Ukrainian Youth
Center held a meeting of youth with state leaders on the
occasion of Youth Day, an exhibition of young artists
and young artists, a solemn meeting on World Chil-
dren's Day and the 10th anniversary of the UN Conven-
tion on the Rights of the Child. , organized the cultural
program of the First All-Ukrainian Youth Forum. It
was planned to equip the organization with computers
and other office equipment, create a database "Gifted-
ness", self-supporting units, establishing creative ties
with educational institutions, public associations, or-
ganizations, unions, deepening individual work with
boys and girls in need. special assistance. [16]

A number of non-governmental organizations are
based on industry. Typical in this regard is the Grain
Union of Ukraine. It includes on a voluntary basis those
enterprises that are engaged in the production, purchase
of grain, its sale, storage, processing. One of the tasks
of the union members is to create the infrastructure of
the grain market of Ukraine, to improve the work of the
stock market.

The Grain Union of Ukraine considered it im-
portant and expedient:

- introduction of new standards for wheat and bar-
ley grain;

- development and submission to the Verkhovna
Rada of Ukraine of draft laws that should promote the
development of the agricultural sector of Ukraine;

- introduction of sales of grain and bakery prod-
ucts for export exclusively under wholesale, forward
and futures contracts through an exchange account;

- to prohibit all enterprises, agricultural producers,
regardless of ownership, barter exchange of grain. [17]

There are non-governmental public organizations
that study the problems of civil society development in
Ukraine. One of the most effective is the International
Center for Policy Studies, which has the status of an
independent non-profit research organization, which
aims to intellectually support the political decision-
making process in Ukraine. The Center is funded by the
J. Soros Institute for Open Society. In order to dissem-
inate the results of its own research and intellectual
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products, the International Center for Policy Studies
publishes a number of publications:

- Quarterly bulletin "Quarterly predictions”. It an-
alyzes the economy of Ukraine and contains short-term
forecasts of its development;

- Quarterly bulletin "Business Review", which in-
forms the participants of the economic discussion about
the impact of economic policy on the business environ-
ment and helps to understand the reaction of enterprises
to the processes of economic reform. obtained during
quarterly surveys of business activity;

- weekly "Bulletin of the Center", which covers
the communicative activities of the Center;

- a two-month magazine "Transformation”, which
the Center publishes in Russian for the countries of the
former USSR under a contract with the World Bank.
This magazine informs the general public about the
state of reforms in countries with economies in transi-
tion.

Life argues that there is no reason to link the ex-
istence and activities of non-governmental organiza-
tions only with the functioning of the third sector, the
presence of the middle class. They include representa-
tives of all social strata and professional groups. Many
citizens are members of several public organizations at
the same time. The vast majority of workers are mem-
bers of trade unions. At the same time, more than two
thirds of trade union members are members of other
public organizations - veterans, the Red Cross, trade
unions. All-Ukrainian society "Education™ named after
Taras Shevchenko is massive in number and multifac-
eted in social base. Its forerunner was the Club of
Ukrainian Language Fans, which was born in the spring
of 1987. It included writers, teachers, students of phil-
ological faculties of Kyiv University and Kyiv Peda-
gogical Institute. At the same time the activity of the
commission of relations of the Union of Writers of
Ukraine with educational institutions, which was
formed at the end of 1986, was intensified. It was
headed by D. Pavlychko. The members of the commis-
sion were |. Drach, S. Plachynda, I. Tsyupa, R.
Ivanchuk, S. Telnyuk. Yu. Mushketyk, P. Movchan, M.
Zhulynsky, D. Bilous, and others often attended its
meetings.

The Ukrainian Language Fans 'Club and the com-
mission of the Writers' Union of Ukraine were among
the initiators of the formation in December 1988 of an
organizing committee to convene a constituent confer-
ence of the Ukrainian Language Society, headed by D.
Pavlychko.

The founding conference of the Taras Shevchenko
Ukrainian Language Society took place on February
11-12, 1989. The charter adopted by the conference
stipulated that the members of the Society could be:

a) citizens of Ukraine who recognize the Charter
of the Company and by their activities contribute to the
work of the Company. Students of schools and voca-
tional schools are united in the youth sections of the So-
ciety;

b) citizens of other countries;

C) enterprises, institutions, scientific and educa-
tional institutions, cooperatives, other organizations
(collective members). [18, p.185]

On October 12, 1991, the Third Extraordinary
Conference adopted a resolution on the reorganization
of the Ukrainian Language Society into the Taras
Shevchenko All-Ukrainian Enlightenment Society. The
charter adopted by the conference established two cat-
egories of members of the Society - individual and col-
lective. It was determined that individual members of
the Society may be citizens, regardless of nationality,
party affiliation, religion, who recognize the Charter of
the Society and meet its requirements. Collective mem-
bers of the Society may be labor collectives of enter-
prises, institutions, scientific and educational institu-
tions, cooperatives, creative unions, other associations
of citizens who recognize the Charter of the Society and
support it. [18, p.186]

The purpose and forms of activity of the All-
Ukrainian Society "Education" named after Taras
Shevchenko are aimed at covering its activities by all
segments of the population, citizens of all ages.

The Charter of the Company, adopted in 1991,
stipulates that its activities are aimed at: a) dissemina-
tion of knowledge among the population; b) the for-
mation of national consciousness of citizens; c) the es-
tablishment of the Ukrainian language as the state lan-
guage in all areas of public life; d) preservation and
development of national languages, cultures and tradi-
tions of the Ukrainian and other peoples of Ukraine, en-
richment of them with the achievements of universal
civilization; e) affirmation in society of the principles
of humanism, mutual understanding and cooperation;
g) building and strengthening the independent Ukrain-
ian state, promoting its spiritual and economic growth;
g) creation of favorable conditions for national and cul-
tural development of the Ukrainian population outside
Ukraine, raising the authority and importance of the
Ukrainian language and culture in other countries. [18,
p. 195]

The 1991 Charter specifically states that the En-
lightenment Society does not allow the promotion of
national and racial exclusivity, contempt for any peo-
ple, their language or culture, and incitement to class,
religious, or ethnic hatred.

In 1991-1995, Prosvita not only held cultural and
educational events, but also paid considerable attention
to socio-economic issues. The members of the society
took part in the implementation of reforms and at the
same time made proposals for adjusting the forms and
methods of their implementation.

"In recent years, we have been convinced," P.
Movchan said at the VV Congress of Prosvita on Novem-
ber 30, 1996, that the economy is determined by objec-
tive laws, which are also progressive. The market will
be introduced - and everything will fall into place. And
only over time have we seen that the economy is closely
linked to the worker in his immediate national and so-
cial specificity. Only now are the riders beginning to
realize that we knew for sure that in each country the
economy has its own specifics and philosophy. So
long-awaited and necessary national will, ideological
independence from communist despotism turned into a
great economic and spiritual depression, social catas-
trophe and demographic stupor. [18, p. 431]
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Taking into account the processes in the socio-po-
litical life of Ukraine, the provisions of the new Consti-
tution adopted in June 1996, the V Congress of "Edu-
cation" adopted a new statute. The priority tasks of the
society include: a) to establish in society the principles
of humanism, mutual understanding, cooperation, reli-
gious and social harmony, loyal attitude of citizens to
the state; b) comprehensively promote the development
and strengthening of the Ukrainian state, its economic
growth; c) to take care of the preservation and revival
of the natural environment as one of the main condi-
tions for the preservation and development of the
Ukrainian nation, to carry out educational work in the
field of environmental protection. [18, p. 411]

The resolution of the V Congress of Enlighten-
ment, held in November 1996, stated that... it was the
ideological vagueness of the state's humanitarian pol-
icy, the lack of reliance on the national idea of this pol-
icy, that led to the intensification of pro-imperial forces.
to guarantee the social and personal security of the cit-
izens of Ukraine, compromise the Ukrainian statehood
and the Ukrainian idea. [18, p. 428]

With this in mind, it is specifically stated that the
V Congress of the Enlightenment Society fully sup-
ports the idea of unity and unity of all parties and public
organizations of national democratic orientation in the
name of preserving and developing the spiritual and
cultural values of the Ukrainian people. It is indicated
that the company may enter the state bodies of Ukraine
with proposals and participate in the development of
resolutions of public authorities and management
through deputies elected to the relevant councils in re-
lation to its activities. [18, p. 425]

The section "Organizational structure of the com-
pany" contains provisions aimed at increasing the role
and influence of the primary cells of the Company in
higher education institutions, small enterprises, scien-
tific and industrial associations. Those with at least 50
members are equal in rights to district associations.

The adoption of the new Statute of Enlightenment
led to the fact that its members became representatives
of political parties, movements, associations of national
democratic and national radical directions. Members of
the People's Movement of Ukraine, the Ukrainian Re-
publican Party, the Congress of Ukrainian Nationalists,
and the Green Party of Ukraine were represented in its
governing bodies at all levels. The chairman of the so-
ciety P. Movchan, most of the leaders of regional or-
ganizations were members of the People's Movement
of Ukraine.

In 1997-1998, many clergymen became members
of Prosvita. In 1994-1998, the All-Ukrainian Society
"Education" named after Taras Shevchenko held up to
50 scientific and practical conferences and "round ta-
bles". Among them - "State ideology in modern
Ukraine" (May 1994), "State language - the official lan-
guage" (September 1994), "Information space and se-
curity of Ukraine" (July 1995), "National principles and
models of the Ukrainian state in the twentieth century."”
(January 1996), "The state language - in the education
system" (October 1996).

Conclusions. Thus, the most popular are public
organizations and movements that arise and operate on

the basis of social and mass characteristics, goals, in-
terests, level of mass and degree of influence, motivat-
ing motives, value orientation, scale of activity, attitude
to the existing system. The place and role of public or-
ganizations and movements largely depends on the na-
ture and forms of activity of the existing government,
the state of democratization and humanization of the
social foundations of society.

At the same time, there are a number of problems
that do not contribute to more effective activities of
non-governmental organizations. The most typical of
them are:

- A large number of non-governmental organiza-
tions are leader-oriented and have an underdeveloped
structure;

- Most non-governmental organizations are fo-
cused on charity, rather than on the process of develop-
ing and producing their own services;

- Unformed or simply absent partnership with pub-
lic authorities and self-government;

- The activities of the vast majority of non-govern-
mental organizations are not aimed at solving the prob-
lems of civil society development. This is largely due
to the fact that they do not have the opportunity to ex-
plain their goals and specific tasks through the media.
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QUALITY OF THE POLTAVA MEAT BREEDING BOARS’ SPERM PRODUCTION DEPENDING
ON THEIR USE REGIMENS AND UNDER THE EFFECT OF “HUMILID” FEED SUPPLEMENT

Abstract.

The influence of biologically active humic nature feed supplement on the quality of sperm production with
different modes of using the Poltava meat breeding boars has been revealed. For the study, 10 animals of the
similar age and live weight were selected, 5 of which being the control group that did not receive the "Humilid"
drug and 5 animals that received a biologically active food supplement with feed. During the experiment, different
modes of using boars (one, two and three times a week) have been used for 60 days.

The experiment was divided into the preliminary, main and final stages, during which the quality of sperm
production was monitored: ejaculate mass, sperm concentration, total number and number of live spermium, their
motility and survival during incubation outside the body. During the previous period of the experiment there was
a clear dynamics of the impact of regimens on the sperm quality, namely the double regimen showed a decrease
in ejaculate mass in the control group by 16.1 % and in the experimental group — by 5.7 % in the initial period
compared to a single semen collection regimen.

In the main period, the decrease in ejaculate mass was 18.7 % (p<0.001) and 12.5 % (p<0.001), respectively,
and at the final stage by — 16.2 % (p<0.001) and 10.8 % (p<0.001). At that time, sperm motility and survival rates
were the highest in animals that received the biologically active feed supplement “Humilid” and had a sexual load
2 times a week. Sperm motility in the control group was 96.0 % and in the experimental group — 97.0 %, survival
was 80.2 % and 83.8 %, respectively. During the main stage of the experiment, sperm motility was within the
range of 90.4 % and 96.1 %, respectively. At the final stage, sperm motility indices were 90.6 % and 94.0 % and
survival indices were 86.4 % and 91.8 %, respectively.

Such data in the control group of breeding boars are explained by the depletion of the body's resources with
their intensive use. Due to the drug’s adaptogenic properties, it had a positive effect on the quality of sperm
production in the experimental group animals and accumulated body resources on the 60th day of the experiment.
Thus, it was established that the consumption of biologically safe feed additive “Humilid” by animals will permit
to obtain high-quality and complete sperm products under different regiments of using breeding boars.

Keywords: breeding boars, modes of use, semen, sperm production, humic substances.

INTRODUCTION

Violation of the boars use regimes leads to deteri-
oration in the sperm quality. The percentage of motile
sperm in ejaculates collected at seven- and six-day in-
tervals between successive selections remains at a rela-
tively high and similar level, approximately 72.8-73.9
%, and it even slightly increases (up to 75.0 %) at five
days intervals. Increasing the frequency of ejaculation
selection with an interval of less than five days leads to
a decrease in the sperm motility in ejaculates. The index
of actively motile sperm in ejaculates collected at one-

day intervals was 67.78 %, or by 7.2 2% less than in
ejaculates obtained at five-day intervals. This differ-
ence was significant at P<0.05 (Bajena at al., 2016) [1].
The most important characteristic of ejaculate fertiliza-
tion is the total number of motile sperm. It determines
the number of insemination doses that can be prepared
of a single ejaculate (Kondracki et al., 2013) [9]. The
data show that with an interval of seven, six or five days
between consecutive collections, the number of sperm
in the ejaculate remains at a very high level (more than
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90 billion motile sperm). Reducing the intervals be-
tween consecutive collections to four, three, two and
one days leads to a decrease in the number of sperm in
the ejaculate by at least 10 billion per day. Similar
trends were observed in the case of the number of in-
semination doses obtained from one ejaculate. The data
show that ejaculates obtained at intervals of seven and
six days provided the highest number of insemination
doses (approximately 38 doses per ejaculate). In turn,
the reduction of time between ejaculate collection led
to a decrease in the number of obtained insemination
doses. Ejaculates collected at intervals of three, two and
one day provided 12, 19 and 28 insemination doses, re-
spectively, less than ejaculates collected at intervals of
six or seven days (P< 0.05) (Bajena et al., 2016) [ 1].
Frequent semen collection is accompanied by a de-
crease in the concentration, motility, survival and re-
sistance of sperm, a decrease in the ejaculate volume, fer-
tility. With intensive use regime (once a day and every
other day), the sexual activity of boars is high at first, and
then (after 2-3 months) sharply decreases and can lead
to aspermia and depletion of the whole body (Fuldp,
1996) [5]. The sperm quality deteriorated during pro-
longed sexual rest of boars (Kadar et al., 2005) [7]. With
extensive use (1 time in 6-10 days) the number of motile
sperm and their survival is significantly reduced (Miclea
et al., 2007) [11]. Damaged and defective spermatozoa
appear in ejaculates (Frangez et al., 2005) [4].

The load in breeding boars in natural mating use
twice a week only makes 50-70 sows, and with artificial
insemination — 300-500 heads per year (Shvetsova,
2014) [15]. Sexual activity and sperm quality of boars
depends not only on the quality of feed, but also on the
mode of boars’ use, housing conditions and breed char-
acteristics (Kemp et al., 1991) [8]. In the commercial
use of valuable breeds certified boars, it is important to
obtain high-quality and complete ejaculate in the max-
imum amount. One of the efficient factors in improving
sperm production is the effect of feed additives on the
body through the digestive system of animals, as the re-
productive system of boars responds to changes in nu-
trition very quickly (Kondracki et al., 2018) [13]. The
mechanism of humic substances’ action on the perme-
ability of the cell membrane is explained by the slowing
down absorption of organic compounds. However, they
enhance the transport of inorganic cations due to their
active inclusion in the chelation reaction (Ji, 2006) [6].
The property of humates to form chelated compounds
with metals, in particular with trace elements, permits
to increase the minerals availability in animals. Their
use on the one hand can compensate for the deficiency
of trace elements, and on the other hand — they produce
the typical for humic compounds effect on metabolic
processes in animals, namely to stimulate them
(Shvetsova, 2014) [15]. In the liver, which is the organ
where the primary metabolism of humic substances oc-
cur, the c-AMP level of increases, which indicates their
hormone-like action (Ji, 2006) [6]. The use of sodium
humate in diets not only stimulates the course of eryth-
rocytopoietic processes in the animal body, but also
provides a metabolic adjustment aimed at improving
the efficiency of oxidative tissue processes. It also
raises weight gain and resistance, i.e. the number of
lymphocytes that play an important and integral role in
protecting the body. They stimulate the development of
immunity. Therefore, the increase in the relative num-
ber of lymphocytes observed in studies has shown that

humic compounds can have a beneficial effect on the
animal's immune system. The humic substances’ mech-
anism of action is related to their ability to form com-
plex compounds in the body that function as modula-
tors of intercellular interaction. They maintain the bal-
ance of activity in the immune system. Humic acid
stimulates the body's resistance, which stimulates an in-
crease in phagocytic activity. (Zerk et al., 1991) [18]. It
has also been previously suggested that humic acid
could stimulate the production of glycoproteins that
could regulate the immune system by maintaining the
balance of killer and T cells. However, it should also be
noted that the systematic consumption of humic acids
has previously been associated with human diseases,
therefore, the safe use of humic compounds is required
(Wang et al., 2008) [17]. Experience with the use of hu-
mates is quite common in Europe and Ukraine, in poul-
try farming, crop husbandry and stock-raising, namely
in pig breeding (Moskalenko, 2018) [12], but it is un-
derstudied as to the impact on sperm quality depending
on various factors. Our experiments were performed to
study the effect of humic compounds on the quality of
sperm production in breeding boars under different
modes of sexual use.

MATERIALS AND METHODS

The studies were performed at the Institute of Pig
Breeding and Agroindustrial Production of NAAS, Pol-
tava, Ukraine. For the experiment, 10 Poltava meat
(PM) breeding boars were selected for each mode of
use, five of which were the control — group I, and five
experimental ones, which were fed biologically active
feed additive “Humilid” with standard feed — group I,
including animals similar by age (18—-24 months), live
weight and quality of sperm. Breeding boars were fed
in compliance with the norms of Institute of Pig Breed-
ing and Agro-Industrial Production of NAAS, the ani-
mals had free access to food and water. A biological
supplement was added to the feed — a humic nature sub-
stance which had the concentration in the amount of 1
% per liter of distilled water. The study was performed
by the method of groups-periods. The duration of the
experiment was 60 days, in particular: period 1 — pre-
paratory (sampling of initial samples), period 2 — the
main 30 days and period 3 — the final 30 days. The sex-
ual load mode was —collecting ejaculate once, twice and
three times a week. The animals were kept individually.
Boar semen was obtained by the manual method. The
quality of sperm production was assessed by ejaculate
weight, concentration (using the refractometric
method) and sperm motility (microscopy), as well as
their survival during a three-hour incubation at the tem-
perature of 38 C°.

The obtained digital material was statistically pro-
cessed using the Statista v. 10 software. Student's t-test
was used to compare the studied parameters and inter-
group differences, and the result was considered relia-
ble at p<0.05.

RESULTS AND DISCUSSION

The experimental data indicate a significant im-
pact of the boars use regime on the quality of sperm,
which was studied in other works of domestic
(Shvetsova, 2014, Shostia et al., 2018) [15, 16] and for-
eign researchers (Bajena et al., 2016, Frangez et al.,
2005, Kondraki et al., 2013) [1, 4, 9]. Also the positive
effect of humic nature feed supplements on other ani-
mals and birds was studied (Moskalenko, 2018) [12].
The single weekly sperm collection regime promotes
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the increase of the ejaculate mass, concentration and the

total sperm number (table 1).

Table 1.

Impact of the of breeding boars use regime on the quality of sperm depending on sexual activity in the
previous period

Regime of Number of
use for a Grou Ejaculate | Sperm concen- E?tsleqmn;?;_r live spermato- rr?(?t?lriT SSP;UQI
week, fre- P mass, ml | tration, billion. oap billion zoa in ejacu- o Y o '
quency £0a, late, billion 0 0
I 255.56+ 0.24+ 61.33+ 51.17+ 83.40+ | 7250+
1 5.56 0.01 1.55 2.47 2.27 2.16
I 263.45+ 0.26+ 68.38+ 58.53+ 85.60+ | 74.00+
7.64 0.04 2.49 1.96 1.23 1.06
I 220.05+ 0.19+ 42.90+ 41.21+ 96.00+ | 80.20+
5 9.13 0.02 2.21 2.35 0.13 1.14
I 248.50+ 0.24+ 60.76+ 58.94+ 97.00+ | 83.80+
6.11 0.01 1.48 2.98 0.08 1.07
I 197.15+ 0.19+ 38.83+ 30.60+ 80.00+ | 65.60+
3 9.22 0.02 2.21 1.52 1.54 2.50
I 205.50+ 0.20+ 41.10+ 33.71+ 82.40+ | 69.40+
511 0.04 2.70 1.94 1.36 2.87

At the same time, there is a decrease in survival
and mobility compared to the optimal twofold regime.
Collection of sperm from breeding boars twice a week
reduces the mass of ejaculate in animals at the end of
the previous period in the control group by 16.1 % and
in the experimental group — by 5.7%. At the end of the
main period (table 2) the indices were: in the control
PM boars — 18.7 % (p<0.001) and in the experimental
group — 12.5 %. A similar trend was observed at the
final stage of the experiment — 16.2 % (p<0.001) and
10.8 % (p<0.001), respectively. These data are con-
sistent with the results obtained by researchers
(Frangez et al., 2005) [4], the volume of sperm obtained
with a single collection regime was 256 ml, with a two-
fold regime — 258 ml, with a three times collection re-
gime — 220 ml. There was a similar trend in the indices
of sperm concentration and total number, the data were
consistent with the results (Frangez et al., 2005) [4] and
there were slight deviations in the concentration at a
single semen collection of 289* 108/ml and in our ob-
tained indices — 260* 108/ml.

Slightly different values were in the twofold re-
gime of use 276* 108/ml and 240* 10%/ml, respectively,
and in the three-times regime 240* 10%/ml and 220*

108/ml. The total number of spermatozoa differed sig-
nificantly according to the researcher (Frangez et al.,
2005) [4], only when three times regime was used 51,
the value was 51*10° compared to the results of our
experiment — 41.1*10°. Whereas the sperm motility in-
dex was consistently lower and amounted to 15.1 % in
the control group in the previous period and 13.3 % —
in the experimental period, during the main period the
control group had a decrease in the index of 6.4 %
(p<0.001) and 10.4 %, respectively, and in the final pe-
riod — 11.4 % and 11.6 % (p<0.001), respectively.

The results obtained by other scientists (Frangez
et al., 2005) [4] indicate lower rates at the regimes of
once a week — 78.0 %, twice a week — 77.6 %, three
times a week — 75.6 %, and at daily collection — 70.1
%. Also, when monitoring the information on the re-
sults of experiments, similar results of the influence of
Polish Landrace breeding boars’ use regimes (Kon-
dracki et al., 2018) were found [13]. The highest indi-
cators of sperm quality were established there, with a
twofold regime of use and the appropriate data with a
single regime of use per week with a rest interval of
seven days a week.

Table 2.

Influence of the PM breeding boars’ regime of use on the quality of sperm production depending on the
sexual load in the main period

FijiglrfT(])? gf G Ejaculate | Sperm concen- T?tal number Ii\i\(leusrggfr:l:{o- Sp(_elr_m Spe_rml
week, fre- roup mass, ml | tration, billion. of spermato- zoa in ejacu- motility, | survival,
z0a, billion e % %
guency late, billion

I 250.90+ 0.23+ 58.20+ 49.52+ 85.00+ | 75.70+

1 5.118 0.02 1.44° 3.64 2.39° 2.313
I 256.50+ 0.25+ 64.25+ 55.92+ 87.00+ | 82.30+

4.03 0.03 3.243 2478 1.96 1.87

I 203.80+ 0.17+ 35.06+ 31.72+ 90.40+ | 82.00+

2 10.223 0.02 1.79° 2.04° 1.59° 3.612

I 224.30+ 0.19+ 42.33+ 40.68+ 96.10+ | 89.80+

7.25° 0.04 2.04° 0.14° 2.56 1.23!

I 181.50+ 0.17+ 31.95+ 26.25+ 82.10+ | 63.90+

3 10.493 0.02 2.13 1.96° 2.95¢ 2418

I 199.30+ 0.19+ 38.20+ 33.01+ 86.40+ | 78.10+

6.18° 0.04 1.87 3.01 3.592 4.63°

1-p <0.05; 2-p <0.01; 3-p <0.001- compared to twofold standard regime of breeding boars use.
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In our studies, a single semen collection regimen
negatively affected the sperm survival in both study
groups throughout the experiment. In breeding boars
this index was the lowest in the previous period with
intensive use three times a week — 21.9 % in the control
group and 19.5 % in the experimental group; in the

main period — 28.3 % (p<0.001) and 14.9 % (p<0.001),
respectively; and in the final period — 27.1 % (p<0.001)
and 14.7 % (p<0.001), respectively, compared to the
twofold regime, the survival in which was the highest
among other regimes (table 3).

Table 3.

Influence of the PM breeding boars’ regime of use on the quality of sperm production depending on the

sexual load in the final period

Regime Number of
Total num- | .
of use for . Sperm con- live sperma- | Sperm mo- Sperm
Ejaculate : ber of sper- ; L .
aweek, | Group centration, tozoa in tility, survival,
mass, ml - matozoa, .
fre- billion. billion ejaculate, % %
quency billion

I 240.3+ 0.25+ 60.24+ 48.79+ 81.30+ 78.10+

1 8.36° 0.01 2.37 2.303 1.22 2.82
251.4+ 0.25+ 63.25+ 53.13+ 84.20+ 80.50+

I 5.47° 0.03 1,68° 1,03¢ 2198 2.47
I 201.3+ 0.20+ 40.20+ 36.18+ 90.60+ 86.40+

5 6.79° 0.01 3.78 1.393 0.75! 1.15%
224.1+ 0.19+ 42.78+ 40.21+ 94.00+ 91.80+

I 5.60° 0.01 2.06° 3.16° 0.55° 1.43
I 178.9+ 0.18+ 32.93+ 27.99+ 85.20+ 68.10+

3 7.65° 0.04 2.043 2.00% 1.333 1.113
I 192.6+ 0.17+ 34.17+ 30.07+ 88.30+ 82.10+

5.87° 0.03 1.58° 1.54° 2,191 1.46°

1-p <0.05; 3-p <0.001- compared to twofold standard regime of breeding boars use.

With the twofold optimal regime of breeding boars
use, the quality of sperm production was the highest in
terms of motility and survival, namely in those indices
that effect the most on the percentage of the ovum fer-
tilization. In the boars of the control group in the previ-
ous period, the mobility rate was 96.0 % and in the ex-
perimental group — 97.0 %. During the main period, the
index above tended to decrease compared to the previ-
ous period by 90.4 % (p<0.001) and 96.1 %.

At the final stage of the experiment, the indices
were 90.6 % (p<0.05) and 94.0 % (p<0.001), respec-
tively. Survival with the twofold regime increased com-
pared to the regimes of single and triple semen collec-
tion per week, this figure was already higher at the be-
ginning of the experiment and amounted to 80.2 % and
83.8 %. During the experiment, sperm survival in the
control group in the main and final periods tended to
increase slightly in the main period — by 2.5 % (p<0.01)
and 8.2 % of the experimental, and in the final period —
by 8.0% (p< 0.001) and 10.6 % compared to the initial
period.

Also, when monitoring the information on the ex-
periment results, the similar data were found on the ef-
fect of the regimes of Polish Landrace breeding boars
use (Kondracki et al., 2018) [13] where were the high-
est indices of sperm quality with the twofold use regime
and the respective data on the single use regime per a
week with the rest interval of seven days.

With thrice a week using regime, the quality of
sperm production deteriorated with each stage of the
experiment, due to the unnatural load on the animals
and the depletion of their bodies. Constant use of breed-
ing boars with this regime can lead to a significant de-
terioration of sperm production and lead to the onset of

aspermia and an increase in defective forms of sperma-
tozoa, as proven by practical studies (Bassols et al.,
2005) [2].

Thus, the mass of ejaculate in the previous period
decreased by 10.4 % and 20.9 % compared to the two-
fold use regime. The total number and quantity of live
spermatozoa and their motility also decreased signifi-
cantly. The number of live spermatozoa was by 3.3 %
and 16.0 % higher, respectively.

The results tended to deteriorate as the experiment
continued, due to depletion of the animals’ bodies. Dur-
ing the main stage of the experiment, the mass of ejac-
ulate continued to decrease compared to the optimal re-
gime by 12.8 % (p<0.001) with a single use of boars
and by 12.5 % (p<0.001) with thrice a week use, re-
spectively. Sperm concentration decreased insignifi-
cantly. However, the total number of sperm decreased
by 9.7 % and 10.8 %, respectively.

At that time, the number of live spermatozoa de-
creased by 20.8 % and 23.2 %, respectively. Sperm mo-
tility increased with a single use regime compared to
the previous period, but was slightly less than with a
double use regime — by 10.1% and 11.2 (p <0.01), re-
spectively, compared to the initial results. Sperm sur-
vival decreased by 2.6 % (p<0.001) during the main
stage and increased by 3.6 % (p<0.001) during the final
stage.

At the final period of the experiment, the deterio-
ration of sperm production in the regimes of single and
triple use of boars per week slowed down somewhat,
although it continued to deteriorate in comparison with
the twofold use regime. Such data were confirmed by
the experiments of other researchers, whose experiment
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lasted 100 days with cyclic repetition of sperm collec-
tion regimes (Kondracki et al., 2013) [9].

It should be noted that adding the “Humilid” bio-
logically active feed supplement to the diet helps to
neutralize the intense load and generally improves the
quality of sperm at all stages of the experiment. It has
also been recorded in the experiments of other research-
ers, who have noted an improvement in the quality of
meat, increased redness, its marbling and a decrease in
fat thickness. Similarly (Ji et al., 2006) [6] greater red-
ness was also reported (7.02 vs. 5.48 points) when pigs
were fed humic compounds, which included higher lev-
els of humic acids (54.6 %); with lower levels of humic
acid (12.2 %), no such improvement was observed.
This suggests that humic acid may be associated with
meat color intensity, however, the exact mechanism un-
derlying this fact has not been fully studied to date. Hu-
mic substances also contain a minimum amount of min-
erals, including iron, manganese and copper. Elevated
Cu levelsin the pig’s body can also effect the color of
pork, which can be another cause of meat coloration
change.Besides, it should be noted that the decrease in
the fat layer thickness and the occurrence of the marble
structure in the meat is due to the distribution of protein
and lipids under the influence of humic compounds.
Accelerated myoglobin synthesis and fat deposition can
also improve meat color (Xu and Feng, 1998) [19].

The experiment of researchers with addition of hu-
mic compounds to the animals’ diet leads to improve-
ment in the appearance of meat (Wang et al., 2008)
[17], sperm products (Shostia et al., 2018) [16] and
blood parameters (Wang at al., 2008) [17]. During the
8-week period in the experimental group of animals, the
difference in the relative level of lymphocytes was
higher with the use of humates than that in the control
group (p <0.05).

In our studies, with the single use regime in boars
of the experimental group in the main period, namely
after the use of the “Humilid” drug for 30 days, the vol-
ume of ejaculate increased by 2.1 % compared to the
control group of animals. Sperm concentration in-
creased by 7.5 %, simultaneously with the increase in
their total amount — by 9.4 % (p<0.001) and the number
of live sperm — by 11.4 % (p<0.001). Sperm motility
increased slightly, but their survival increased by 8.7 %
compared to the control group of animals.

At the twofold optimal regime of using experi-
mental group animals, receiving a biologically active
feed supplement, had positive effects, which are clearly
presented in the tables. Twofold use regime of boars in
the experimental group showed an increase in ejaculate
volume by 10.2 % (p<0.001). Sperm concentration in-
dex increased insignificantly, while their total number
increased by 6.0 %, the number of live sperm in the
ejaculate — by 11.1 % (p<0.001), with a slight increase
in their motility. Sperm survival improved by 9.5 %
(p<0.05).

When used threefold, the animals were exhausted,
and addition of a biologically active supplement to the
feed helped to improve sperm production compared to
the animals that did not receive the drug of humic na-
ture. Thus, the animals at the main stage of the experi-
ment had a higher ejaculate mass by 8.9 % (p<0.001),

sperm concentration — by 8.3 %, total spermatozoa
number — by 16.3 % and the number of live spermato-
zoa in the ejaculate — by 20 %, and survival — by 22.2
% (p<0.001).

On the 60th day of the experiment after the use of
animals of the experimental group in a single regime of
use, the mass of ejaculate increased by 4.6 %
(p<0.001), the concentration was on a par with the con-
trol, the total number of spermatozoa — by 4.9 %
(p<0.001), the number of live spermatozoa in the ejac-
ulate increased by 8.9 % (p <0.001), motility — by 3.5
% (p<0.001), survival — by 3.0 %. Under the twofold
use regime, ejaculate mass increased by 11.3 %
(p<0.001), the total number of spermatozoa — by 6.4 %
(p<0.001), the number of living — by 11.1 % (p<0.001),
motility increased by 3. 4 % (p<0.001), and survival —
by 6.3 %.

With intensive use, the volume of ejaculate in the
animals of the experimental group increased compared
to the control group by 7.7 % (p<0.001), the total num-
ber of spermatozoa — by 3.7 % (p<0.001), the number
of live spermatozoa in the ejaculate — by 7.4 %
(p<0.001), motility — by 3.6 % (p<0.05), survival — by
16.2 % (p<0.001). It should be noted that there was a
natural decrease in the concentration of sperm with the
twofold regime of use by 5.2 % and with the triple re-
gime — by 5.9 %, due to an increase in the ejaculate
mass and the total number of spermatozoa.

With the intensive use of breeding boars, depletion
of animals in the control group was observed. Similar
results have been found in scientific papers (Bajena et
al., 2016) [1], where the data show a significant corre-
lation between ejaculate parameters and the interval be-
tween ejaculate collection.

A decrease in the time interval between successive
ejaculate collections was accompanied by a decrease in
ejaculate volume. The largest volumes were in the ejac-
ulates, which were collected with seven-day intervals.
The increasing frequency of sperm collection, from a
seven-day to a four-day interval, was accompanied by
a gradual decline in the above index. Ejaculate volumes
collected every four, three and two days remained at the
similar level and were at least by 92 ml smaller than
ejaculate volumes collected every seven days (P<0.05).

The time elapsed between successive ejaculate
collections also affected the sperm concentration in the
ejaculate and the percentage of spermatozoa with trans-
lational movement. Sperm concentrations in ejaculates
collected at seven-, six-, five-, four-, and three-day in-
tervals remained relatively high (Bassols et al., 2005)
[2].

At that time, the experimental group animals had
a stabilization of ejaculate quality, and generally had
better performance, as evidenced by other researchers
(Kondracki et al., 2018) [13].

Conclusions

The twofold regime of the sexual load on boars in
both groups showed high quality sperm production in
terms of motility — 96.0 % in the control group animals
and that in the experimental group — 97.0 % and sur-
vival — 80.2 % and 83.8 %. The “Humilid” drug had an
adaptogenic and stimulating effect on the body with in-
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tensive and extensive regimes of use. “Humilid” is ex-
tremely effective with the unstable regime of boars use
— it permits to use them as needed and to obtain quality
sperm, without harm to the body. The use of biologi-
cally active “Humilid” feed supplement is biologically
safe.
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Abstract.

The article provides information about the current state of grain production from legumes. Data on the dy-
namics of their sown areas and yield levels are summarized. Also scientifically substantiated results of the analysis
of varietal resources and productivity of the studied phytocenoses according to their agroecological plasticity and
grain productivity in the conditions of climate change in the zone of the right-bank Forest-steppe of Ukraine. The
most promising varieties by maturity group, yield level are determined. Therefore, the most productive varieties
were identified. Various technological aspects of cultivation have been studied in order to ensure the rational use
of natural potential, which will further contribute to the expansion of sown areas of these plants. The relevance of
the research is justified by the objectives of applied research on the basis of research sites of Vinnytsia National
Agrarian University ("Development of methods for improving the technology of growing legumes using bioferti-
lizers, bacterial preparations, foliar fertilizers and physiologically active substances™). The introduction into pro-
duction practice of highly productive varieties of legumes will reduce the deficit of vegetable protein, as well as
improve the physico-chemical and phytosanitary conditions of the soil.

Keywords: legumes, cultivation technology, cultivation zone, agroclimatic potential, climate change.

Formulation of the problem.Strategically,
Ukraine should take a course to reduce the export of
raw materials and create conditions for the organization
of in-depth processing, which will contribute to: meet-
ing the needs of intensive animal husbandry with high-
protein feed; creation of additional jobs; increase in tax
revenues; ensuring food and environmental security of
Ukraine. Intensification of fodder grain production
should become one of the strategic directions of accel-
erated development of all agro-industrial production of
Ukraine by 2030. For this purpose it is necessary to fo-
cus on creation of high-yielding varieties their cultiva-
tion, which will be based on the effective use of life
factors (light, heat, moisture, nutrients), which will pro-
mote maximum synthesis of organic matter and protein.
In addition, in the context of climate change, it will be
necessary to form a common agricultural policy for the
production of high-protein crops with the EU. This is
an urgent and important task, the solution of which will
be a significant contribution to solving the problem of
vegetable protein, the formation of its own protein re-
sources, increasing soil fertility and strengthening the
economy of Ukraine. Therefore, the leading role in
solving these issues is given to legumes.

Legumes occupy an exceptional place in the grain
and fodder balance of agricultural formations of
Ukraine. Their grain and green mass in terms of protein
content exceeds cereals more than twice, in terms of
amino acid composition their proteins are much better
digested, give the cheapest protein, include in the bio-
logical cycle nitrogen air, which is not available for
other crops.

Analysis of recent research and publications.
Scientific the basics of the development of legume pro-
duction are revealed in the works of many domestic and
foreign authors. O. Babych, V. Petrychenko, V. Kamin-
sky, M. Bakhmat, V. Mazur, H. Pantsyreva, O.
Tkachuk, N. Telecalo devoted to the study of techno-
logical methods of growing legumes. Economists G.
Kaletnyk, 1. Goncharuk, K. Mazur, V. Andriychuk, 1.
Balanyuk, V. Blagodatny, O. Borodina, O. Garkusha,
V. Geyts, G. Zhuikov, V. Zlenko, I. Irtyscheva, Y. Ker-
nasyuk, and other scientists. They laid scientific ad-
vances on the theoretical, methodological, methodolog-
ical and instrumental provisions of grain production.

Presenting main material. Field experiments
were conducted during 2016-2018 on the basis of the
Research Farm «Agronomiche» of Vinnytsia National
Agrarian University in the village of Agronomichne of
Vinnytsia district of Vinnytsia region. The territory of
the right-bank Forest-Steppe of Ukraine, the place of
research, is characterized by a favorable agro-climatic
potential for growing most crops, including legumes. In
particular, there are sufficient amounts of active air
temperatures and rainfall per year and their distribution
over the growing season. However, the real bioclimatic
resources of the region are not enough to better realize
the productivity potential of legumes. Therefore, there
is a need to develop new and improve existing models
of technologies for growing legumes. Clarification of
these issues is relevant and requires detailed studies, es-
pecially on the development of zonal cultivation tech-
nologies, which take into account the specifics of soil
and climatic potential of the growing region.

Results. The results of research indicate a signifi-
cant impact of the studied technological methods of
cultivation on the level of yield of legumes (Table 1).
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Table 1

Grain yield of legumes depending on technological methods of cultivation,
t / ha (average for 2016-2018)

® Increase Increase
Ne 3 Variet Pre-sowing Retardant concentra- | Yield, |  from from the concentra-
= y seed treatment tion,% t/ha p.s.t, tion of the retardant,
© t/ha t/ ha
without p.s.t. without trga5tment (C) g?i 0'1
@ | Tsarevych : 055 553 - 05
. 8 Rhyzogumin 1 246 - 0,4
c i -
£ without p.si. W|thout0tr5eatment g%g 8% =
3 Prystan ’ ' : )
@ . 0,75 2,65 0,6 0,5
Rhyzogumin 1 254 05 0,4
without p.s.t. without treatment (C) ggj 0-2
@ | Veresnevyi 055 333 . 06
s Rhyzogumin T 307 - 03
2 | = : ' ,
) . without treatment 2,88 0,1 -
= | without p.s.t. 05 3.05 0.3 02
= | Chabanskyi ) 0.75 344 | 07 0.6
Rhyzogumin T 399 05 04
E without p.s.t. without tréae'l:_’tment (C) ggg 0'2
Olimp ' ' )
g Rhyzogumin 0’175 g% 82
3 - ’ :
i | without p.sit. W|thout0tgeatment gég 8% 0'2
-g_ Peremojets : 0.75 2.60 0.6 05
Rhyzogumin 1 259 05 04
without p.sit. without trg%tment © gzlé 0'3
“ Pegas ' ' )
: 0,75 2,85 - 0,7
. ;é_ Rhyzogumin 1 574 - 06
L . without treatment 2,25 0,1 -
5 Skarb WIthOUt pSt 00,755 glgg 873 872
Rhyzogumin T 2.9 08 0.7
without p.s.t without treatment (C) ggg 0'2
g rlolubke Rhyzogumin 0.75 3.42 - 2
@ 1 3,31 - 0,3
5| S - ’ :
§ Without p.s.t. W|thout0tr5eatment 2411,% 8% 0‘3
Azymut - 0,75 3,66 0,5 0,5
Rhyzogumin 1 355 04 04

HIPg 05 T/ra (sowing peas): A-0,07; B-0,10; C-0,08; AB-0,14; AC-0,12; BC-0,17; ABC-0,24
2016 HIPg s t/ha: A-0,04; B-0,05; C-0,04; AB-0,07; AC-0,06; BC-0,08; ABC-0,12
2017 HIPg s t/ha: A-0,05; B-0,06; C-0,06; AB-0,04; AC-0,08; BC-0,11; ABC-0,16
2018 HIPg g5 t/ha: A-0,04; B-0,06; C-0,05; AB-0,04; AC-0,07; BC-0,10; ABC-0,14
HIPo 05 T/ra (White lupine): A-0,05; B-0,08; C-0,06; AB-0,12; AC-0,10; BC-0,15; ABC-0,04
2016 HIPg s t/ha: A-0,03; B-0,04; C-0,03; AB-0,06; AC-0,05; BC-0,07; ABC-0,10
2017 HIPg s t/ha: A-0,04; B-0,07; C-0,07; AB-0,10; AC-0,07; BC-0,12; ABC-0,15
2018 HIPg s t/ha: A-0,05; B-0,05; C-0,04; AB-0,07; AC-0,06; BC-0,11; ABC-0,13
HIPg 5 t/ra (lupine narrow-leaved): A-0,05; B-0,08; C-0,06; AB-0,12; AC-0,10; BC-0,14; ABC-0,09
2016 HIPg s t/ha: A-0,03; B-0,04; C-0,03; AB-0,05; AC-0,04; BC-0,08; ABC-0,10
2017 HIPg s t/ha: A-0,04; B-0,05; C-0,05; AB-0,06; AC-0,06; BC-0,09; ABC-0,12
2018 HIPg s t/ha: A-0,04; B-0,06; C-0,05; AB-0,07; AC-0,07; BC-0,08; ABC-0,13
HIPg s T/ra (chickpeas): A-0,04; B-0,07; C-0,08; AB-0,06; AC-0,09; BC-0,2 ABC-0,08
2016 HIPg s t/ha: A-0,05; B-0,04; C-0,03; AB-0,05; AC-0,04; BC-0,07; ABC-0,09
2017 HIPg s t/ha: A-0,06; B-0,05; C-0,05; AB-0,06; AC-0,08; BC-0,08; ABC-0,10
2018 HIPg s t/ha: A-0,07; B-0,04; C-0,02; AB-0,08; AC-0,03; BC-0,04; ABC-0,13.
HIP 5 T/ra (Soybean): A-0,02; B-0,03; C-0,03; AB-0,02; AC-0,04; BC-0,14; ABC-0,05
2016 HIPg 05 t/ha: A-0,02; B-0,03; C-0,03; AB-0,02; AC-0,02; BC-0,02; ABC-0,05
2017 HIPo.s t/ha: A-0,02; B-0,01; C-0,02; AB-0,03; AC-0,03; BC-0,03; ABC-0,06
2018 HIPg s t/ha: A-0,03; B-0,02; C-0,03; AB-0,03; AC-0,02; BC-0,02; ABC-0,03
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Field studies have established the maximum grain
yield in legume varieties. Thus, in sowing peas the most
productive variety was Prystan (2.6 t/ ha), white lupine
— Chabanskyi (3.4 t / ha), narrow-leaved lupine — Pere-
mozhets (2.6 t / ha), chickpea — Skarb ( 3.0t/ ha) and
in soybeans — Azimuth (2.6 t/ ha). Therefore, the max-
imum vyield increments were obtained by treating the

seeds with the bacterial preparation Rhizohumin and
spraying the crops with chlormequat chloride retardant
in the budding phase.

As a result of the conducted researches it is estab-
lished that with increase of grain productivity the yield
of crude protein also increased (table 2).

Table 2

Content and yield of crude grain protein of legumes depending on technological methods of cultivation, t/
ha (average for 2016-2018).

No % Variet Pre-sowing seed Retardant concentra- Crude pro- | Yield of crude pro-
B 8 y treatment tion,% tein,% tein, t/ ha
Without b.s.t without treatment (C) 19,8 0,40
o | Tsarevych s 0.5 202 0,42
[5+]
3 Rhyzogumin 0.75 21,3 0,53
1| 1 20,7 0,49
§ Without p.s.t without treatment 21,0 0,44
S | Prystan i 0,5 215 0,47
Rhyzogumin 0,75 22,8 0,59
1 22,1 0,55
Without p.s.t without treatment (C) 34,6 0,93
o | Veresnevyi i 0.5 3.1 102
g_ Rhyzogumin 0,75 36,3 1,20
5 | 2 1 35,8 1,07
2 Without p.s.t without treatment 36,1 1,01
S| Cha bt 05 36,5 1,09
banskyi Rhyzogumin 0,75 38,2 1,30
1 37,2 1,19
3 . without treatment (C) 30,7 0,61
§ olimp without p.s.t. 05 311 0.68
_é Rhyzogumin 0,75 32,0 0,80
3|8 1 31,5 0,75
s without p.s.t without treatment 31,7 0,67
© . o 0,5 32,3 0,74
S | Peremojets . : :
= Rhyzogumin 0,75 33,5 0,87
- 1 32,8 0,82
Without b.s.t without treatment (C) 24,8 0,52
pegas p-st 0.5 25,2 0,60
& . 0,75 26,2 0,73
. § Rhyzogumin 1 257 0.69
E Without b.s.t without treatment 26,1 0,57
Sl . p-st 0.5 26,4 0,67
. 0,75 27,5 0,82
Rhyzogumin 1 270 0.78
Without p.s.t without treatment (C) 33,3 0,67
Holubka p-s.t 0.5 34,2 0,75
- . 0,75 36,2 0,87
: § Rhyzogumin 1 354 0.81
2 without p.s.t without treatment 34,2 0,72
A Azymut p-s.t 05 35,6 0,85
. 0,75 37,8 0,98
Rhyzogumin 1 36.1 0.90

The maximum yields of crude protein per unit area
were obtained by treating the seeds with the bacterial
preparation Rhizohumin and spraying the crops with
chlormequat chloride retardant in the budding phase.
Due to the increase in yield, the highest yield of crude
protein (0.93 — 1.19 t / ha) was in white lupine plants.
Thus, in pea sowing the yield of crude protein was the

highest in the variety Prystan (0.59 t / ha), white lupine
— Chabanskyi (1.19 t/ ha), narrow-leaved lupine — Pere-
mozhets (0.87 t / ha), chickpeas — Skarb (0.82 t / ha)
and in soybeans — Azimuth (0.98 t / ha).

Conclusions. Our improved model of bioorganic
varietal technology for growing legumes using the pro-
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posed bioorganic and technological measures will in-
crease the production of quality grain of the studied
crops, increase the total harvest of crude protein and in-
crease the level of biological nitrogen fixation in the
Forest-Steppe Right Bank.
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PRODUCTIVITY OF LAYING HENS FED BY FEED ADDITIVES

Abstract.

The aim of the experiment was to research the effect of the enzyme additive AlfaGal on egg-laying ability and
egg quality of laying hens. It was found that the average daily, absolute and relative gains increased by 9.9%
(P<0.05), 10%, respectively, and 3.2% for poultry fed by the feed additive than control counterparts.

The AlfaGal enzyme additive application for laying hens feeding increases the gross collection of eggs by

6.2% (P<0.05) compared with control counterparts.

The enzyme additives application in the experimental poultry feeding reduces feed costs by 10 eggs by 5.5%

compared to the control.

Using an enzyme additive for laying hens feeding increases the weight of the egg by 7.6% (P<0.05).
Egg white weight increases by 5.4% (P<0.05) in the second experimental group under the action of AlfaGal.

Keywords: laying hens, enzyme preparation, feed, eggs.

INTRODUCTION

Today, it is common practice to use enzymes to
increase the nutritional value of the diet and the nutrient
composition variability of such feed components as
phytase, enzymes [4, 7, 10].

There are many manufacturers and suppliers of
feed enzymes on the market today, so the feeding spe-
cialist has a huge range to choose from. However, there
is a significant problem in finding effective drugs [1, 3,
6].

Enzymes have a different mechanism of action on
the body of animals than hormones and biostimulants.
They are not accumulated in the animal body and live-
stock products as a part of the final products. Animals
and poultry produce their own enzymes in the digestive
tract they are the hydrolysis of feed nutrients. Adult an-
imals can digest up to 60-70% of feed nutrients, alt-
hough the digestive glands produce sufficient amounts
of pepsin, trypsin, amylase, lipase and other digestive
enzymes. It is known that young animals are born with
an underdeveloped digestive enzyme system [2, 12].

Poultry is one of the important and promising
branches of animal husbandry, it has low labor and feed
costs receiving a significant amount of valuable dietary
foods for humans. Providing the population in food and

industry in raw materials can be achieved due to the
proportional development of agricultural industries, in-
cluding poultry.To increase the efficiency of feed use is
one of the important tasks facing poultry farming [6,
11].

Therefore, the aim of the experiment was to re-
search the effect of the AlfaGal enzyme additive on the
laying ability and eggs quality of laying hens. Feed ad-
ditive is aimed for use in feeding farm animals and
poultry.

METHODS AND MATERIALS

The experiment was carried out using the method
of analogue groups, it allows to determine the effect of
the researched drug. Forming the groups, we took into
account the live weight of animals, age, sex, breed,
productivity, etc. [5].

The equalization period of the experiment lasted
for 10 days, and the main period of the experiment
lasted for 180 days. The poultry was kept in one tier
group cages in compliance with zoohygienic require-
ments [5].

The control group consumed the basic diet (BD),
i.e., complete feed. Experimental group was addition-
ally fed by AlfaGal (0.1 kg per ton of feed).
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Table 1

Feeding patterns

Group Perloq du_ratlon, day_s Number, heads Feeding characteristics
equalization main
| - control 10 60 20 BD (complete feed)
Il - experimental 10 60 20 BD + AlfaGal (0.1 per 1 ton of feed).

The egg productivity of laying hens was assessed
by daily counting the eggs number. Such indicators as
gross egg collection, egg-laying on the initial and mid-
dle laying hens, egg-laying intensity, number of egg
mass, weight, shape, size and chemical composition of
€ggs, egg mass yield were determined [8].

The digital material was processed biometrically
[9] using a PC. The values of the Student-Fisher prob-
ability criterion were used at three probability levels,
i.e., * P <0.05; ** P <0.01; *** P <0.001.

Complete feed was used for poultry feeding, it
provided them with nutrients according to detailed

feeding standards and feed zootechnical analysis. The
applied compound feed is shown in Table 2.

The air temperature is an important factor influ-
encing the poultry food consumption, its health and
productivity. The room temperature is about 18°C at a
humidity of 60-70%.

Laying hens were kept in one tier group cages. Op-
timal microclimate conditions were observed during
the research. Temperature regime, relative humidity,
air exchange and light regimes were controlled.

Table 2

PC compound feed 4-4 for laying hens with a live weight of 1,100 — 1,500 g, age 18 to 22 weeks

Ingredient Quantity, g | Exchange energy, g | Crude protein, g | Crude fat, g | Crude fiber, g
Yellow corn 41.1 577.04 411 1.68 0.90
Wheat 20 243.80 2.30 0.22 0.70
Sunflower meal 10 111.90 4.20 0.35 1.50
Wheat bran 10 76.70 1.58 0.42 0.91
Fishmeal 5 52.35 2.97 0.09 -
Fodder yeast 3 35.43 1.35 0.04 0.26
Clover meal 3 21.00 0.48 0.09 0.74
Shell 6.8 - - - -
Bone meal 0.4 - - - -
Table salt 0.3 - - - -
Fodder fat 0.4 14.60 - 0.4 -
Total 100 1131.82 16.99 2.93 5.01
Norm 100 1131.00 17.00 2.93 5.50
Difference ( + norm) 0 +0.82 -0.01 0 -0.49

RESULTS AND DISCUSSIONS

The live weight and safety of livestock were deter-
mined to characterize the effect of the AlfaGal enzyme
supplement on the growth intensity (Table 3).

It was found that at the end of the experiment the
poultry of the second experimental group increases the
live weight by 6.0% relative to control.

The survival of the second experimental group
laying hens is higher by 2.0% compared to control
counterparts.

Table 3

Live weight and safety of laying hens

Indicator | — control group I1 — experimental group
Live weight at the beginning of experiment 1,195+ 2548 1,200+ 22,14
gnt. g at the end of experiment 1,810 + 38.40 1,920 + 32,56
Livestock safety, % 98 100
The effect of enzyme additives on poultry live weight was researched (Table 4).
Table 4

Live weight gain

Gain | - control Il - nexperimental
Absolute, g 655 + 18.25 720 + 15.38*
Average daily, g 10.9+7.52 12.0 + 5.64
Relative, % 43.0+ 14.65 46.2 £12.82
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It was found that the average daily, absolute and
relative growth of poultry increased for poultry con-
sumed feed additive by 9.9% (P<0.05), 10% and 3.2%,
respectively than control counterparts.

Dominant cross chickens begin to lay very at 4-5
months and give a big egg. Their egg production is 310
eggs. Their weight is 65-70 g, they can be up to 118 g.
As a rule, these eggs are two-yolk and are not suitable

for incubation. The appearance of Czech chickens is di-
verse, depending on the parental lines.

The level of egg productivity is determined by the
number and quality of laid eggs over a period of time
(Table 5).

The use of the AlfaGal enzyme additive for laying
hens feeding increases the gross egg collection by 6.2%
(P<0.05) compared with control counterparts.

Table 5
Productivity of laying hens
Growth | — control group Il — experimental group
Gross collection of eggs, pieces 1,120+ 22.10 1,190 + 18.42*
Laying for the experiment period, pieces 58.9+8.32 59.5+14.25
Incubation intensity, % 98.2+17.14 99.1+ 22.08

Laying is an indicator characterizing poultry abil-
ity to lay eggs and is equal to the number of eggs laid
during the reporting period. It was found that additional

consumption of AlfaGal compound feed enzyme in-
creases egg production by 1.0% and egg intensity by
0.9% compared to the control group.

Feed costs were also determined for 10 eggs

(Fig. 1).

1,9 +

1,88 -

1,86 -

1,84 -

1,82 -

1,8 -

1,78 A
1,76
1,74

| — control

= Feed consumption per 10 eggs, kg

Il — experimental

Fig. 1 Feed consumption, kg

The enzyme additives application for experi-
mental poultry feeding reduced feed costs by 10 eggs
by 5.5% compared to the control.

Egg quality is related to a number of factors, i.e.,
genetic, feed, age, poultry housing conditions, equip-
ment quality, poultry production technologies, and so
on.

The weight of eggs and its components were also
studied (Table 6).

Table 6
Weight and morphological composition of the egg, M+ n, n =10
. Group
Indicator -
| - control Il - experimental
Egg weight, g 65.0+1.52 70.0 £ 1.28%
Egg white weight, g 38.4+0.68 40.5 + 0.54*
Yolk weight, g 19.0 +0.46 21.5+0.35%*
Shell weight, g 7.6+0.22 8.0+0.27
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Using an enzyme additive for laying hens feeding
increases the weight of the egg by 7.6% (P<0.05).

The egg white weight increases by 5.4% (P<0.05)
under the action of AlfaGal in the second experimental
group.

The yolk is the most nutritionally important part
of the egg. It contains lots of nutrients. It has a spherical
shape, it is yellow or orange, it is located in the center

of the egg (freshly laid) and surrounded by a delicate
elastic film.

Thus, the yolk weight increased by 13.1%
(P<0.01) in the experimental group of poultry fed by
feed additive.

Data on the shape and size of eggs under the action
of enzyme additives is presented in table 7.

Table 7

Shape and size of eggs, M+n, n=10

Indicator Control group Experimental group
Small diameter, mm 45+0.11 4.7+0.10
Large diameter, mm 57+£022 59+0.12
Diameters ratio 1.26+0.04 1.28 £0.05
Form index, % 789+1.24 79.6+1.25
Air chamber diameter, mm 16.9+0.17 16.8+£0.21
Air chamber height, mm 24+£042 23+0.54
Egg volume, ml 58.5+3.20 60.8 £ 1.64
Density, g / cm® 1.11+£0.03 1.15+0.05
Shell thickness, mm 0.33 +£0.005 0.34 £ 0.006

The researched enzyme additive application in the
feeding of experimental laying hens has increased both the
small and large diameter of the egg by 4.4 % and 3.5 %
respectively.

Additional feeding of the AlfaGal enzyme has also
increased egg volume by 3.9% and its density by 3.6%.
However, no significant difference was found.

The qualitative indicators of eggs were also re-
searched (Table 8).

According to research data, feeding experimental
poultry by enzyme feed additives increases the small
diameter of the egg white dense layer by 1.0% (P<0.05)
relative to the control indicator.

Table 8
Qualitative indicators of egg white, M+m, n=10
Indicator Group -
I - control 2 - experimental
Dense layer of egg white height, cm 0.68 £0.04 0.79 £0.06
Egg white dense layer small diameter, cm 6.6 +0.07 6.8 £0.05*
Egg white dense layer large diameter, cm 83+0.14 8.7+0.16
Egg white index 0.10£0.02 0.11+£0.03
Haugh Unit 81.0+3.14 86.0+£2.58

It should be noted that the Haugh Units are by 5
units more in the experimental group than in the con-
trol.

The qualitative indicators of egg yolk were also
determined (Table 9).

Table 9
Qualitative indicators of egg yolk, M+m, n=10
. Group
Indicator -
| - control Il - experimental

Yolk height, cm 1.3+0.08 1.5 +0.05*
Yolk small diameter, cm 3.9+0.12 4.2 +0.08*
Yolk large diameter, cm 4.3+0.07 4.5+0.06*
Yolk index 0.30+0.05 0.33+0.09

The height of the yolk increases by 15.3% (P<0.05)
in the second group than the control value.

It should be noted that the small diameter of the egg
yolk increased by 7.6% (P<0.05) and the large diameter
by 4.6% (P<0.05) in the second experimental poultry
group fed by the enzyme feed additive.

The high nutritional value of eggs is due to its rich
chemical composition. Eggs contain proteins, fats, carbo-
hydrates, minerals, and vitamins. The egg consists of 70-
75% water. Dry matter is 25-30%, including 13-14% of

proteins, 11-14% of fats, 1% of carbohydrates and miner-
als. Waterfowl eggs have a high fat content. The chemicals
of a whole egg are unevenly distributed between its struc-
tural components.

Dry matter of the yolk is 50-57%, dry matter of
the protein 13-14%. The yolk contains the fat, fat-
soluble vitamins, and pigments. It also contains a lot
of protein and minerals. Egg white contains 86-88%
water, and its organic part is mainly protein.

The chemical composition of egg yolk and
white were also researched (Table 10).
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Table 10
Chemical content of egg yolk of laying hens (in terms of absolutely dry matter), %
Group Water Protein Fat Ash Phosphorus
1 4.36 29.18 57.08 3.67 11.75
2 4.12 31.44 54.62 3.68 12.39

The enzyme additives application for laying hens
feeding contributes to an increase of protein content by
2.26%, fat by 2.46%, and phosphorus by 0.64% in egg

yolk, relative to the control indicator.
The chemical egg white content of laying hen eggs
was also investigated (Table 11).

Table 11
Chemical content of egg white of laying hens (in terms of absolutely dry matter), %
Group Water Protein Fat Ash Phosphorus
1 6.84 76.88 0.46 9.42 1.75
2 6.75 80.14 0.43 12.25 1.84

The use of AlfaGal as a part of laying hens diet al-
lows to increase the protein content of egg white by 3.26%
and phosphorus by 0.09%.

Conclusions:

1. It was found that the average daily, absolute
and relative gains increased by 9.9% (P<0.05), 10%, re-
spectively, and 3.2% for poultry fed by the feed addi-
tive than control counterparts.

2. The enzyme additives application in the exper-
imental poultry feeding reduces feed costs by 10 eggs
by 5.5% compared to the control.

3. Additional use of the enzyme additive for the
laying hens feeding increases egg weight by 7.6%
(P<0.05) and egg white weight by 5.4% (P<0.05) than
control.

4. Yolk weight increased by 13.1% (P<0.01),
small diameter of the dense layer of egg white by 1.0%
(P<0.05) and yolk height by 15.3% (P<0.05) in the sec-
ond experimental group of poultry.

5. The enzyme application for second group
poultry feeding increases the small diameter of the egg
yolk by 7.6% (P<0.05) and the large diameter by 4.6%
(P<0.05) against control.

6. The enzyme application for second group
poultry feeding increases egg yolk protein content by
2.26%, fat by 2.46%, and phosphorus by 0.64%, rela-
tive to the control indicator.

7. The AlfaGal enzyme application in the diet of
laying hens increases the protein content of egg white
by 3.26% and phosphorus by 0.09%.
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Abstract.

In the work were shown the energy and technological prospects of soy dehydration at band microwave dryer,
was presented the scheme and objective of the experimental studies, and analyzed the results of experiments got

through soybean dehydration.
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Introduction. Soy belongs to the type of plants
that ripen late, and are classified to the group of oilseeds
with a longer growing period than of cereals. Soy grain,
which is processed, is usually dried to a moisture con-
tent of 7-8%, and intended for long-term storage - up to
6-7% [1]. The soybean grain is harvested in the third
decade of August and September-October, so it coin-
cides with the period of high humidity and low temper-
ature of the outer air. Up to 50% of all soybeans grains
that are harvested by oil extraction enterprises and grain
receiving points has a humidity of up to 20% and above.

Scientific Problem and Hypothesis. The most
important process in the technology of soybean oil pro-
duction, which depends on the quality of the future
product, is drying. A single grain, as an object of dry-
ing, by its anatomical structure and chemical composi-
tion is a biocolloid system of two-component combina-
tion: capillary-porous (fruit shell) and colloidal (kernel)
bodies. They are characterized by the presence of all
types of moisture bond in accord with the classification
of Academician NA Rebinder [2].

Specific properties of soybeans grain as an object
of drying are the following: heterogeneity of seed com-
position (presence of kernel, fruit, and seed shells), nat-
ural heterogeneity of grain in size, weight, and humid-
ity, low strength of the fruit shell, low thermal conduc-
tivity, thermolability of protein and lipid parts of the
grain. All these characteristics form particular demands
on the method of drying and the design of drying de-
vices [3].

Nowadays there are serious contradictions in heat
drying technologies. On one hand, to increase the
productivity of dryers there is a need to increase energy
consumption. To intensify the wet transfer the con-
sumption of coolant is increased which, in its turn, leads
to an increase of harmful impact on the environment.

Besides, the process is regulated by the final tempera-
ture of the product. This confirms the thesis that con-
vective dryers have exhausted their reserves [3].

Therefore, the research hypothesizes is that the so-
lution to such contradictions is based on the use of elec-
tromagnetic generators as alternative energy sources
[4,5]. They are capable of targeted energy delivery di-
rectly to moisture in the product.

Analysis of researches and publications. The
soybeans grain is reliably stored if its humidity does not
exceed 7% and the temperature is 10 © C and below.

The drying temperature on batch grain dryers
should be 60 ° C. The drying temperature on current
grain dryers can reach 65 ° C. When drying soybeans
seeds that are intended for sowing, the drying tempera-
ture should not exceed 43 ° C.

In recent years, there is a growing interest in de-
hydration technologies in the electromagnetic field.
One of the types of such technology is drying in a mi-
crowave field. The duration of the drying process with
the supply of microwave energy is 40 ... 90% less than
the duration of drying in traditional methods [3,5]. It is
established that the treatment of products by the method
of microwave drying significantly reduces their micro-
biological contamination [4]. At the same time, there
are several limitations of microwave drying: uneven
electromagnetic field inside the microwave camera,
which leads to uneven heating of the product; limited
depth of penetration of the microwave field into the
product; very high weight transfer rate, which can cause
undesirable changes in a product structure [4].

Absorption and scattering of microwave radiation
in food materials are determined mainly by the follow-
ing processes [6]:

1) resonant absorption of radiation by molecules
of dry matter (by all components that form these capil-
lary-porous colloidal body) and molecules of structural
and water associated with the material;
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2) scattering due to fluctuations in density or con-
centration of the substance, as well as scattering on
molecules (for example, on molecules of proteins,
starch, polymers, etc.) or ions;

3) scattering of radiation on suspended colloidal
particles, starch grains, plant cells, microfibrils, pig-
ment particles;

4) scattering on other optical heterogeneities - ca-
pillaries and pores in capillary porous colloidal bodies,
pores in foamy and slag materials [6].

In the absorption spectra of products of plant and
animal origin, the absorption of microwave field is due
to the total absorption of all components that make up
the cell. According to this, the superposition of individ-
ual lines leads to the formation of a continuous spec-
trum with T > 3.0 um [6]. The presence of water in food
products significantly affects the overall absorption
spectrum.

Structural, adsorbed, capillary - condensing and
free moisture in food has different physical and chemi-
cal properties [6]. In some products (vegetables, fruits)
water is contained and is in predominant quantities, so
their optical properties are determined mainly by the
optical properties of water [6]. Water is characterized
by significant absorption and very weak scattering
throughout the microwave area of the spectrum [6].

The amount of microwave radiation that acts on
any surface is in the spectral dependence, because the
energy, which is emitted from the emitter, consists of
different wavelengths and the fraction of radiation at
each line of the spectrum depends on the temperature
and radiation coefficient of the emitter. The wavelength
at which the maximum radiation occurs is determined
by the temperature of the infrared element [6].

The Aim of the Research. The research aims to
determine the influence of modes and design parame-

ters on kinetics drying in a band dryer with electromag-
netic energy sources, minimization of energy costs, and
the guaranty of the quality parameters of seeds.

The Results of the Research. The research was
carried out on a stand (Fig. 1), which consists of a load-
ing hopper (1), a band conveyor (2), three stages of mi-
crowave processing of material (3). The module of mi-
crowave processing contains two microwave emitters
with a capacity of 550 watts, and a resistance of 50
ohms each, located at a distance of 13 cm from the sur-
face of the conveyor band. The power of the emitters is
regulated by thyristor voltage regulators, controlled by
electronic digital multimeter UT202. The moisture con-
tent of soybeans seeds is determined by drying the sam-
ples to a constant weight. Samples were taken before
and after each microwave module.

The band is moving by an electric motor Oriental
Motor 6 - 90 W, the number of wraps in which is regu-
lated by a potentiometer. The voltage is monitored with
a TL - 4M voltmeter. The engine will provide a straight
line as well as reversible.

The loading hopper is provided with the gateway
which regulates the thickness of a product layer on a
band within 3 ... 10 mm regardless of its speed.

On the band were placed 8-10 cassettes with soya.
The weight of empty cassettes and grains was deter-
mined by electronic scales TVE-0.21-0.01. Product
temperatures were measured remotely by Dallas DS
18b20 sensors. The change in the weight of grain in the
cassette determined the weight of moisture removed.

During the process of the experiment, there was
recorded the duration of the process itself, temperature,
and weight of the soybeans. The specific weight of the
material (g) shows the weight (m) of the product per
unit of processing surface (F), and the surface power
density - microwave energy consumed per 1m? of sur-
face processing.

Fig. 1. Schematic diagram of a band microwave dryer

Table 1
Range of microwave drying processes research
Surface power density MW | Temperature T, © | Loading g, kg/ | The duration of the pro-
Raw stuff .
kW/ m2 m2 cess t, min
Soybean 7,33..11 33..43 17..34 20..75
seeds
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Under the study was the influence of the power of
the supplied energy on the average speed of the drying
process. The experiments were held at the speed of the
band conveyor of 0.04 m /s, with a specific load of 1.7
kg / m? on one microwave module. The amount of spe-
cific moisture was determined by the initial and final
humidity of a soybean. The drying rate was calculated
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from the amount of specific moisture and the time dur-
ing which the soybean was exposed to microwave radi-
ation (Fig. 2).

With an increase of specific power by 1.5 times
(Fig. 2), the drying process time decreases proportion-
ally. The duration of the drying process to the relative
product humidity in 6-7% takes 38-60 minutes. From
the data (Fig. 2) the values of drying speed were deter-
mined (Fig. 3).

* 1. N=11 kW/m?

50 60 70 30

Time t, min
Fig. 2. Influence of Specific power on drying kinetics.

It is seen (Fig. 3) that with the increase of supplied
energy by 1.5 times, the drying rate increases by 50%.
The drying rate varies in the range of 0.5 ... 2.0% / min.
The productivity of the machine in the loading mode of
1.7 kg / m? at a speed of 0.04 m/ s was 1.3 kg / h of dry
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grain with a moisture content of 6.5%. At the same
time, when the power is increased 1.5 times, the tem-
perature of soybean seeds at the outlet does not exceed
40 °C (Fig. 4), which is quite important in the process
of drying food products.

* 1. N=11 kW/m?
#2. N=9.17 kW/m?

3. N=7.33 kW/m?

10,00

12,00 14,00

Humidity W, %
Fig. 3. Influence of specific power on drying rate

¥ 2.N=9.17 kW/m*

3. N=7.33 kW/m*
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Fig. 4. Influence of surface power density on product temperature

Increasing the microwave modules increases the
amount of time when the product is under radiation.
This allows using a higher speed of the product move-
ment, which, in its turn, leads to increased productivity
of the machine. The experiments (Fig. 5) were held us-
ing one, two, and three microwave modules at a product
speed of 0.04 m /s, a load of 1.7 kg / m?, and a surface
power density of each module of 9.17 kW / m2,
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With an increase in the number of modules in 3
times the drying rate increases proportionally (Fig. 5).
The location of the modules is an independent scientific
task, which should solve the contradictions between the
problems of increasing the drying rate and regulations
for overheating the product.

* 3. N=27.51 kW/m*

* 2. N=18.34 kW/m*

9 #1.N=9.17 kW/m?

10,00
Humidity W, %

12,00 14,00

Fig. 5. The influence of the number of microwave modules on the drying rate

The specific load is regulated by the hopper of the
bunker and depends on the thickness of the product
layer. The experiments were held at values of a specific
load of 1.7 ... 3.4 kg / m?, and the rate of the conveyor
band of 0.04 m / s. The surface electric power density
that was supplied to the product was 9.17 KW / m2,

With a thickening of layer (Fig. 6), energy acts not
on the entire weight of the product on the band, which
not only reduces the intensity of the drying process, but
the upper layers of the product create resistance to
moisture transfer from the lower layers to the diffusion
medium.



«COLLOQUIUM=JOURNAL» #12(99). 2021 / AGRICULTURAL SCIENCES 39

L3

L1

Drying rate dw/dt, %/min

0.9
0.7

0.5

0,00 2,00 4,00 6,00 3,00

+ 1. q¢=3.4 kg/m?

* 2. q=1.7 kg/m?

10,00

12,00 14,00 16,00

Humidity W, %
Fig. 6. Influence of specific loading on drying rate.

This factor can be eliminated by using several con-
veyor bands. When overloading occurs there would be
transmition from the lower band to the upper one.

In conditions of a severe energy crisis, the feasi-
bility of innovative technologies is assessed by the spe-
cific energy costs for the production of finished prod-
ucts.

Energy costs were determined by the amount of
specific moisture and energy consumed by microwave
emitters in the following ratio:

moisture, %; M, —the weight of the processed prod-

uct, kg; N — the power of the microwave module, W; n
— number of microwave modules; t — operating time of
microwave emitters.

Experimental modes are given in Table 2.

Established modes with which the energy con-
sumption for specific moisture is 3.1 ... 3.2 MJ / kg at
different modes, while the specific energy consumption
of existing industrial dryers reaches at least4 ... 4.5 MJ
per 1 kg of specific moisture [3, 7-9]. That is, the ex-

AW -m , , S
Qs — P MJ /kg, (1) perimental machine on energy eff_|C|ency corresponds
P N-n-t-10° to the best examples of drying equipment.
where: QSp — specific energy consumption, MJ
per 1 kg of specific moisture; AW — change in product
Table 2
Modes of dehydration in a band microwave dryer
Band rate, m/c Specific load, kg / m? Surface power density MW, KW/ m? Number of modules
0.04 1.7 7.33 1
0.04 1.7 9.17 1
0.04 1.7 11 1
0.04 3.4 7.33 1
0.04 3.4 9.17 1
0.04 3.4 11 1
0.04 1.7 18.34 2
0.04 1.7 27.51 3

Conclusion. The innovative method of drying,
which is used on a band dryer, meets the requirements
of modern methods of dehydration of cereals, legumes,
oilseeds, fruits, berries, and vegetables. It allows to held
the drying process without exceeding the regulatory
temperature of the product, which allows, in its turn, to
store nutrients. The process does not damage the struc-
ture of the product and preserves its presentable appear-
ance.

Moreover, the duration of the drying process is re-
duced by 40-60% compared to traditional drying meth-
ods, which allows processing more products.

Due to the contactless heating of the product by
microwave radiation, the stage of the interaction of the

product with the coolant is excluded. This increases the
energy efficiency of the process of dehydration of food
raw materials.

By adjusting the modes, a number of modules, and
rate of the band, it is possible to control the drying pro-
cess and change the dehydration modes on the band
dryer for certain types and requirements of food raw
materials.

References

1. Sorochinskiy, V.F. Effektivnost' sushki zerna
na zernosushilkakh razlichnykh tipov [Tekst] / V.F. So-
rochinskiy. - Khleboprodukty. - M.: 2009. Ne.-S.42-43,;
Ne4 - S.-39-41.



40 AGRICULTURAL SCIENCES / «COLLOQUIUM=JOURNAL » #12(99), 2021

2. Rabinder P.A. V formakh svyazi vlagi s mate-
rialami v protsesse sushki.-V kn: Vsesoyuznoye
nauchno- tekhnicheskoye soveshchaniye po sushke. M.
Profizdat, 1958. - 286 s.

3. Burdo O.G. Evolyutsiya sushil'nykh ustano-
vok - Odessa: Poligraf, 2010 - 368s.

4. Rogov L.A., Nekrutman S.V., Lysov V.

Tekhnika sverkhvysokochastotnogo nagreva
pishchevykh produktov. M, 1981. - 200 s.
5. Burdo 0.G., Pishchevyye nanoenergo-

tekhnologiy - Kherson 2013 - 294s.

6. Protsessy pererabotki kofeynogo shlama /
Burdo O.G., Terziyev S.G., Ruzhitskaya N.V.,
Makiyevskaya T.L. - M.: EnterPrint, 2014. - 228s.

7. Lykov A.V. Teoriya sushki. M.: Energiya,
1968. 472 s.

8. The Nanotechnological Innovation in Food In-
dustry / O.G. Burdo, A. V. Zykov, S. G. Terziev, N.V.
Ruzhitskaya // International Journal of Engineering Re-
search and Applications (IJERA) - 2016 - Vol. 6 - Issue
3-P. 144-150.

9. Burdo O.G. Printsipy napravlennogo energet-
icheskogo  deystviya v  pishchevykh  nano-
tekhnologiyakh /Burdo O.G., Terziyev S.G., Bandura
V.N. ./l Nauchnyy informatsionno-analiticheskiy in-
zhenernyy zhurnal «Problemele energetici regionale
(Problemy regional'noy energetiki)» - Kishinev, 2015g.
- Nel (27) - S. 79-85.

UDC 330.341
Amonc C.E.
KAnouoam citbCbKo20Cno0apcbKux HayK,
ooyenm xageopu 60Manixu, ceHemuKxy ma 3axXucniy pociut,
Binnuyvkuii nayionanvnuti azpapruti yHieepcumem
DOI: 10.24412/2520-6990-2021-1299-40-46
CYYACHHUM CTAH TA TPOBJIEMHA IHHOBAIIMHOI'O PO3BUTKY T'AJTY3I
KOPMOBHPOBHUIITBA B CLZIbCHKOTI'OCHOJAPCHKUAX MIAMPUEMCTBAX YKPATHA

Amons S.E.

Candidate of Agricultural Sciences, Associate Professor,

Associate Professor of the Department of Botany, Genetics and Plant Protection,
Vinnitsia National Agrarian University

THE CURRENT STATE AND PROBLEMS OF INNOVATIVE DEVELOPMENT OF THE FEED
PRODUCTION INDUSTRI OF AGRICULTURAL ENTERPRISES OF UKRAINE

Anomauis.

Y emammi posensioaromvcs numarnHs cy4acHo20 cmaHy GiMUU3HAHOL 2any3i KOPMOBUPOOHUYMEA, Nio8u-
wjenHs il eqhekmueHoCmi, 3aCHOBAHUX HA POPMYBAHHI | GUKOPUCIAHHI eKOHOMIYHUX NPUHYUNIE, BUSHAYEHHI KO-
HOMIYHUX 63AEMOBIOHOCUH 8 HOBUX ymoeax po3eumky BIMUUHAHO20 azpapHoeco cekmopd.

BCWLaHO@/ZEHO, wo yCﬂiWHO 6upimumu I’lp06fl€.7[/ly 3abe3neyenns meapuHHUuymea 6UCOKONONCUBHUMU KOp-
MAMU MOIHCIUBO NPU OP2AHI3AYIT THIMEHCUBHO20 KOPMOBUPOOHUYMBA K CAMOCMIUHOT 2aLy3i, a MAKOIC HA OCHOGI
KOHYenmyaibHux nioxo0ie cmpamezii iHH08ayiliH020 PO36UMK)Y KOPMOBUPOOHUYMEa YKpainu.

Haceonoweno, wo innosayitiny cknaosgy y imuusHaHOMYy KOPMOSUPOOHUYMEE CLi0 pO3210amu K peanisa-
Yiro 8 20cNOOAPCHKIL NPAKMUYI Pe3yTbImamis HayKosux 00Ci0dNceHb ma po3pobOK HOBUX COPMIB KOPMOBUX K)ib-
myp, KOPMOCYMIULOK, HOBIMHIX HAYKOEMHUX MEXHON02Il BUPOOHUYMEA, 3a20MieNi ma 30epieanis Kopmis, GUKo-
pucmanns 6invus egoeKmuHUX HOB8UX 000pPU8, 3AC0DI8 3aXUCTMY KOPMOBUX KYIbMYD, HOBUX hopM opeanizayii eu-
POOHUYMBA MA YNPABTIHHS 2AY3310 KOPMOSUPOOHUYMEA, WO OACTb MONCIUBICMb NIOSUWUMU iT eqheKmUueHiCmb.

Abstract.

The article considers the current state of the domestic feed industry, increasing its efficiency, based on the
formation and use of economic principles, determining economic relations in the new conditions of development
of the domestic agricultural sector.

It is established that it is possible to successfully solve the problem of providing livestock with highly nutri-
tious feeds by organizing intensive fodder production as an independent industry, as well as on the basis of con-
ceptual approaches to the strategy of innovative development of fodder production in Ukraine.

It is emphasized that the innovative component in the domestic feed production should be considered as the
implementation in economic practice of the results of research and development of new varieties of feed crops,
feed mixtures; the latest science-intensive technologies for production, procurement and storage of feed; use of
more effective new fertilizers, means of protection of forage crops; new forms of organization of production and
management of the feed industry, which will increase its efficiency.

Kniouosi cnoea: xopmosa niowa, 2any3v, KOpMOGUPOOHUYMBO, KOPMOEA 6A3A, MEAPUHHUYMEBO, NPOOYKMU-
BHICMb, PO36UMOK, IHHOBAYIT, e(heKMUBHICb.

Keywords: fodder area, branch, fodder production, fodder base, animal husbandry, productivity, develop-
ment, innovation, efficiency.
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Introduction.

The development of agriculture is the basis of food
security in our country. Ukraine has historically been
an agricultural country, which has successfully pro-
duced both crop products and livestock products. The
lack of an effective agricultural policy aimed at signif-
icantly modernizing the resource potential of the indus-
try and increasing its efficiency has led to a reduction
in the role of the agricultural sector in our country.

Therefore, great importance is attached to the for-
mation of a new and improvement of the existing insti-
tutional environment of the agricultural sector. The so-
lution of these issues should give impetus to the devel-
opment of all areas of agriculture through the so-called
"multiplier effect”. However, the diversity of views of
scholars and politicians on solving these issues compli-
cates the process of developing a comprehensive con-
cept for their solution, which would clearly define the
content of all areas of reforming agricultural relations,
the role of the state in this process.

The development of an innovative economy is a
key challenge for each country, so that the Ukrainian
economy can continue to develop and increase its com-
petitiveness, it is necessary to base economic develop-
ment on modern production technologies and innova-
tive services. The need to find and implement modern
solutions affects every sector of the state's economy,
and innovation is becoming a key element in finding
increased business efficiency [1].

At the present stage, Ukraine remains one of the
leaders in the development of the IT industry, in partic-
ular IT outsourcing. At the same time, innovations in
agriculture also have a positive effect on the growth of
labor productivity, the competitiveness of domestic
products in the world food market, as well as the prof-
itability of agricultural enterprises. Moreover, they sup-
port the sustainable development of the economy with
a number of benefits for society as a whole - affect the
dynamics of the emergence and introduction of new
technologies.

The organization and development of the innova-
tion process has a decisive influence on ensuring com-
petitive production of agricultural products in both do-
mestic and foreign food markets. This is especially true
in modern business conditions.

Problems of lack of investment and even capital
flight should be solved only by improving all elements
of public policy that determine the state of the invest-
ment climate. Scientifically substantiated state innova-
tion policy can contribute to scientific and technologi-
cal progress, the transition to an innovative model of
development of agricultural enterprises [2].

Formulation of the problem.

Today the particular relevance is the urgent need
for theoretical analysis and generalization of the prac-
tice of market transformations in the agricultural sector
and identify prospects for further transformation, which
should be aimed at solving the problems of the industry
and the emergence of agricultural production at the
world level.

One of the most difficult and urgent socio-eco-
nomic problems facing Ukraine today is the transition
of the economy to an innovative path of development.

The innovative capacity of the state is characterized by
the ability to create and disseminate innovations in all
areas, including agriculture.

Scientists interpret the concept of "innovation™
differently depending on the subject and object of their
research. According to J. Schumpeter, innovation is the
main source of profit: "profit is essentially the result of
new combinations”, "without development there is no
profit, without profit there is no development”. In this
case, by the innovation scientist meant changes in order
to produce and use new types of consumer goods, new
production, vehicles, markets and forms of organiza-
tion in industry [3].

Feed production plays a leading role in agriculture
of any country, allows to solve many problems of its
development. It provides fodder for livestock, efficient
crop rotations and increased yields of grain and other
crops for crop production, and increases soil fertility for
agriculture. A system of production is the basis of feed
production, procurement and storage of feed, which en-
sures the uninterrupted supply of animals with quality
and safe feed, the creation of their insurance reserves.

Forage production unites, connects crop and live-
stock, agriculture and ecology, and maintains the nec-
essary balance of industries in agriculture. Feed pro-
duction ensures the efficiency and sustainability of
world agriculture [4].

In terms of development, domestic feed produc-
tion lags far behind the states-member of the world eco-
nomic community due to extensive, too resource- and
nature-intensive and environmentally hazardous man-
agement. This fact significantly affects the process of
production of quality food raw materials and food prod-
ucts of animal origin and the formation of food security
of the state [5].

Regarding feed production in Ukraine, modern in-
novations are improving the product direction and at
the same time aimed at improving the efficiency of pro-
duction resources, including by improving the quality
of the final product. Improving the technological as-
pects of feed production, as an innovation process, in
strategic terms forms a systemic basis for the develop-
ment of dairy and meat subcomplex.

The current situation in the field of feed produc-
tion is mainly due to the reduction of resources used in
the production process, a significant deterioration in
technical efficiency and technological changes. The re-
duction of human resources is becoming an increas-
ingly acute problem in relation to the implementation
of the innovative way of development of the Ukrainian
agro-industrial complex. The trend is typical both for
the scientific sector, where there is a decrease in the
number of researchers, aging staff (which threatens the
continuity in the existing scientific schools and the via-
bility of research teams), and for the agro-industrial
complex of Ukraine as a whole. These factors signifi-
cantly affect the volume of feed production, their qual-
ity and cost.

Relevance of the research topic.

Agriculture is a strategically important sector of
Ukraine's economy. Sustainable development of agri-
cultural production, including feed production, is the



42 AGRICULTURAL SCIENCES / «COLLOQUIUM=JOURNAL » #12(99), 2021

most important task to achieve food security. The ur-
gent task for the domestic agricultural sector of the
economy is to reform the feed industry - search, invest-
ment and innovation, which will improve feed quality.

In this regard, there is a need for a comprehensive
study of the state and directions of development of feed
production, as well as the need to substantiate the con-
cept of the mechanism of innovative development of
feed production in market conditions.

The purpose of the study is to conduct a scien-
tific analysis of the state of the feed industry and sub-
stantiate the main directions of its innovative develop-
ment, development of practical recommendations for
improving the efficiency of feed production in market
conditions.

Analysis of recent research and publications.

Scientific works on the theoretical and methodo-
logical foundations of innovative development of the
feed industry were dedicated by scientists: V.G. Andri-
ychuk, O.M Borodin, V.l Vlasov, M.V. Glady, M.Ya.
Demyanenko, M.I. Kisil, M.F. Kropivko, M.Y. Malik,
V.Ya. Mesel-Veselyak, V.F. Petrichenko, M.I. Puga-
chev, P.T. Sabluk, P.A. Stetsyuk, V.V. Yurchyshyn and
others.

However, the issues of investment strategy for the
development of the feed industry, the study of the ex-
perience of the industry in highly developed countries
were not sufficiently covered. These issues need further
research.

Research methodology.

In studying the issues of coverage of ecological
and economic bases of vegetable production, the works
of domestic and foreign scientists, primary materials of
the author's own research, periodicals were studied.

The following methods were used as research
methods: abstract-logical - to determine the importance
of investing innovations for the development of feed
production; structural-functional method - to determine
the classification features of innovations; analysis and
synthesis - elaboration of conceptual bases of the mech-
anism of innovative development of the field of fodder
production.

Results of the research.

The content of the definition of sustainable agri-
cultural development is described in the materials of the
FAO session in Rome in 1996, according to which the
main task of the program of sustainable agriculture and
its further development is the growth of sustainable
food production and food security.

The main conditions for the successful solution of
this problem are:

- support for educational initiatives, the use of eco-
nomic innovations and the development of acceptable
new technologies (which together can provide stable
access to food in accordance with human needs for nu-
trients);

- availability of food for the poor population;

- development of commaodity production;

- reduction of unemployment and increase of in-
come level;

- rational management of natural resources and en-
vironmental protection [6].

One of the main challenges facing agriculture in
all countries of the world is to provide food for a rapidly
growing population while preserving the environment.
The main contribution to solving the problem of pro-
ducing large volumes of food at lower costs belongs to
the development of innovative technologies.

The rapid pace and rapidly growing scale of ur-
banization is one of the features of the modern world.
According to UN estimates, by 2030 more than 60% of
the world's population will live in cities, and by 2050 -
about 68% (against 55% in 2018). At the same time,
more than half of the world's urban population will be
in Asia (54 and 52%, respectively).

Urban residents are characterized by a relatively
high level of education and general awareness, greater
emphasis on comfort, healthy lifestyles and time sav-
ings, therefore, urbanization will have a significant im-
pact on diets, consumer behavior, as well as the struc-
ture of food production and distribution, accelerate im-
plementation processes innovative technologies and
infrastructure [7].

Ensuring food security is one of the most pressing
issues of national security. For each individual, food se-
curity is one of the necessary guarantees of a real, not a
declared, right to life. For society - this is the most im-
portant guarantee of socio-political stability and harmo-
nious development of all its strata. For the functioning
of the state, food security is seen as a general economic
factor, which plays a greater role the deeper the crisis
of power and economy.

In Ukraine, there are all the necessary prerequi-
sites for providing the population with quality agricul-
tural products:

- favorable geological and geographical position
of the state;

- favorable climatic conditions for competitive ag-
riculture;

- agro-industrial potential is the basis for ensuring
the integration of the national economy into the world.

Today Ukraine is a world leader in the export of
sunflower oil and barley. In recent years, the country
produces about 60-70 million tons of grain per year and
has regained its status as the largest supplier of grain to
world markets. in 2020, Ukrainian farmers harvested
83.8 million tons of major crops from an area of 24.1
million hectares, while cereals and legumes threshed
65.4 million tons from an area of 15.3 million hectares
[8].

Crop production is the basis of agriculture in
Ukraine, especially the production of grain and vegeta-
ble oil. On average, in 2018-2020, agricultural crop
production accounted for 73% of agricultural products,
respectively, livestock - 27%. In addition to crops,
Ukraine specializes in the production of sugar, poultry
and eggs. The production of these products exceeds do-
mestic demand and is export-oriented.

The efficiency of development of all livestock in-
dustries - cattle raisings, pigs, poultries, sheep, and
horses breeding primarily depends on a sufficient num-
ber of complete and relatively cheap feed. Therefore,
every agricultural enterprise of any form of ownership
and management, personal peasant household and
farm, engaged in animal husbandry or planning to start
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this business, must first take care of a strong and effi-
cient fodder base, because it depends on the productiv-
ity of livestock and poultry, their development, live
mass and reproducibility.

The lack of proper attention to feed production in
the agricultural has a negative impact on the develop-
ment of the entire agro-industrial complex and contrib-
utes to the destruction of the basis of its production base
- agricultural land. Of course, this situation has a nega-
tive impact on the effectiveness of the livestock indus-
try.

The research shows that over the past decade, the
transition from administrative methods of economic
management to market methods in the production and
consumption of livestock products have developed neg-
ative trends. Analysis of the dynamics of the livestock
industry showed that since 2015, the cattle population
in 2019 decreased by 19.7%, which is 3.4 million
heads, the number of dairy cows decreased by 20.2%.

The pig population has decreased by 19% (1.3 mil-
lion) since 2015. In terms of milk production, the in-
dustry in 2019 reached a historic low. The reduction in
the number of cattle has led to a decrease in the produc-
tion of gross livestock products: mostly pork, beef and
veal [9].

As already noted, the domestic feed production in
terms of development lags far behind its level in devel-
oped countries. This significantly affects the process of
production of quality raw materials and food, the for-
mation of food security of the state and necessitates a
purposeful and rapid transition of feed production to a
progressive innovation and investment type of develop-
ment.

Given this, there is a need to develop theoretical,
methodological and applied aspects of the application
of the innovative component of increasing the effi-
ciency of the industry, which will promote the produc-
tion of high quality feed while saving costs and con-
serving resources.

Ukraine is a country with strong agro-industrial
potential and huge prospects for agricultural develop-
ment. It has favorable climatic conditions, quality land
resources, relevant educational and scientific agricul-
tural institutions, and therefore has all the opportunities
for effective development of agricultural production.

The agrarian orientation of Ukraine's economy
and significant agro - industrial potential should be-
come decisive for the creation of a favorable innovation
and investment climate in the agricultural sector of the
economy. Based on these natural and social features,
this scenario of the country's development provides for
the development of the agro-industrial sector and the

involvement in this sector of new technologies needed
to improve working conditions, reduce man-made load
on nature, create environmentally friendly products,
and restore ecological balance in the region's biosphere.
This direction of technology can be called "friendly" to
humans. In order for Ukraine not to become economi-
cally dependent as a raw material appendage to indus-
trialized countries, attracting investment should be car-
ried out taking into account certain priorities, which in-
clude the introduction of new organizational forms of
cooperation in agro-industrial business [10].

Significant structural changes that have taken
place in the agriculture of Ukraine in recent years have
not solved the problem of full provision of livestock
and poultry with fodder resources, and therefore the is-
sue of fodder supply has become even more acute.

In this regard, the optimization of the fodder base
should become a key task of the livestock of Ukraine
out of the crisis. The problem is reduced to the produc-
tion of such an amount of vegetative mass of plants, or
crop products, which would provide nutrients for live-
stock and poultry through the use of appropriate forage
area.

The criterion for the efficient use of feed is the
maximum release of livestock products at the optimal
cost of feed for its production. of livestock products at
the optimal cost of feed for its production. Low effi-
ciency of fodder production is due to inadequate state
support, low innovative activity of agricultural enter-
prises. The feed industry needs a scientific, economi-
cally sound state program for the development and cre-
ation of a single coordinating body for the organization
of effective innovation, especially in the feed industry.

One of the important reasons for the decline in the
development of the industry is also the insufficient
level of supply of feed production, in addition, the re-
duction of investment activity in this industry deepens
the negative trends. The level of wear of almost all ma-
jor means of production of feed is critical - so, the level
of wear of the machine-tractor fleet is about 65-70%,
and it plays the most active role in feed production. The
possibilities of not only expanded but also simple re-
production of fodder production have significantly de-
creased [11].

Weakened attention to fodder production has led
to changes in the area and structure of crops of major
crops, which cannot be considered positive, both in
terms of the rational ratio of crops and providing ani-
mals with complete feed. During the study period, the
area of forage crops and forage area in Ukraine in all
categories of farms has a clear tendency to decrease
(Table 1).

Table 1

Dynamics of sown areas of fodder crops, thousand hectares

Years Deviation, (%)

Indexes 2016 2017 2018 2019 2019 to 2016
All categories of farms 1932 1858 1769 1725 89.3
Agricultural enterprises 673 652 577 537 79.8
Farms 68 65 59 54 79.4
Households 1258 1206 1192 1187 94.4

Forage crops (all categories of farms

Fodder roots 208 206 203 192 92.3
Fodder corn 284 286 258 243 85.6
Herbs are annuals 374 353 338 312 83.4
Herbs are perennial 995 955 920 921 92.6

Source: [12]
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The table shows that over the past 4 years, the
sown area of forage crops decreased by 10.7%. Thus,
in 2019 the area of the fodder wedge decreased by 207
thousand and amounted to 1725 thousand hectares, re-
spectively. During the period from 2016 to 2019, the
area of fodder crops in all categories of Ukrainian farms
decreased by an average of 50-80 thousand hectares.

The similar situation was observed in the dynam-
ics of forage areas. If we analyze the dynamics of sown
areas of fodder crops in terms of categories of farms, it

is obvious that its maximum reduction in non-state ag-
ricultural enterprises.

The change in this indicator in the dynamics was
influenced by two factors: the redistribution of agricul-
tural land between categories of farms, which is a con-
sequence of land reform, and the change in the number
of livestock and poultry.

As of January 1, 2019, the number of livestock and
poultry in the country was characterized by the follow-
ing indicators, which are shown in Table 2.

Table 2

Dynamics of livestock and poultry in Ukraine (thousand heads)

Indicator Years Deviation, (%)

2010 2015 2016 2017 2018 2019 2019 to 2010
Cattle 4589.7 3856.6 3788.0 3637.3 3439.2 3195.3 65.3
incl. cows 2668.6 2208.3 2148.8 2057.0 1962.2 1831.4 68.6
Pigs 8255.2 7355.1 6942.1 6348.8 6280.7 6011.4 72.8
Sheep and goats 1789.6 1368.8 1359.8 1355.5 1312.4 1240.6 69.3
Rabbits 5355.5 5047.2 4942.3 4774.8 4701.6 4524.4 84.5
Poultries 206718.1 | 206525.1 | 203781.9 | 208008.4 | 215693.5 | 225022.8 108.8

Source: [12]

The analysis showed that in recent years in
Ukraine there has been a reduction in all species of an-
imals, except poultry. Thus, as of January 1, 2019, com-
pared to January 1, 2010, the number of cattle de-
creased by 34.7%, pigs - by 27.2%, sheep and goats -
by 30.0%, poultry increased by 8.8%. As of January 1,
2020, the number of cattle in Ukraine amounted to
about 3.14 million, which is 5.7% less than on January
1, 2019. Including agricultural enterprises kept 1.05
million heads of cattle (7.5% less than on January 1,
2019), households - 2.09 million heads (4.7% less).

Currently, two thirds of cattle (66.5%) and a sig-
nificant proportion of pigs (42.37%) are raised in
households that are permanently unable to provide ad-
equate technological, sanitary and organizational con-
ditions for the procurement of quality varieties of raw

meat in large quantities. The unsatisfactory fodder
base of livestock (mostly low-quality but at the same
time expensive fodder) has led to high production
costs.

Livestock feeds and rations used in farms do
not meet the physiological need for mineral com-
pounds and biologically active substances. This
leads to metabolic disorders and reduced efficiency
of the productive capacity of farm animals (Table
3).

During the study period there is a decrease in feed
costs of all species per 1 quintal increase in cattle, pigs
and 1 quintal of milk production. Thus, in 2019, these
figures were 13.95; 4.84 and 0.89 quintals of feed units,
which is 11.1; 19.1 and 24.6% less than in 2010.

Table 3

Feed costs for the production of a unit of livestock products in agricultural enterprises of Ukraine, (quin-
tals of feed units)

Indexes Years Deviation, (%)
2010 | 2015 | 2016 | 2017 | 2018 | 2019 2019 to 2010
Per quintal of cattle growth
Feed of all kinds 15.69 | 14.80 | 14.74 | 1434 | 12.06 | 13.95 88.9
including concentrated 4.47 4.93 4.85 4.79 5.79 6.65 148.8
Per quintal of pig growth
Feed of all kinds 5.98 4.46 4.41 431 4.84 4.84 80.9
including concentrated 5.71 4.34 4.31 4.22 4.79 4.80 84.1
Per quintal of milk production

Feed of all kinds 1.18 1.00 0.97 0.94 0.86 0.89 75.4
including concentrated 0.37 0.41 0.39 0.39 0.48 0.49 132.4

Source: [12]

However, there is a significant increase in the cost
of concentrated feed for the production of meat and
milk from cattle. This situation is not normal, because
for cattle the main are juicy fodder and roughage and
they can completely do without animal feed and con-
centrates. And pigs - on the contrary: they eat less
roughage, and most of the nutrients are taken from con-
centrates.

The economic nature of innovation is that innova-
tion is a factor of economic growth, a way and a stimu-
lus for business development. Innovative activity
means all scientific, technological, organizational, fi-
nancial and commercial actions that actually lead to the
implementation of innovations or designed for this pur-
pose.
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Innovation also includes research and develop-
ment that is not directly related to the preparation of a
particular innovation. Innovation should be understood
as the introduction into use of any new or significantly
improved product (good or service) or process, a new
method of marketing or a new organizational method
of the enterprise, the organization of jobs or external
relations.

The innovation will be the introduction of elite
plant varieties, as well as highly productive species in
production. Innovations can be in the application of sci-
entific developments of new fertilizers and additives in
various fields of agriculture.

Global problems of providing the population of
the Earth with food are solved, first of all, at the ex-
pense of deliveries of production of a vegetable origin.

Meanwhile, about 65% of arable land worldwide is oc-
cupied by livestock.

In today's conditions of feed production develop-
ment, innovation is one of the key factors that deter-
mine the increase of its efficiency. The term "innova-
tion" in feed production is considered as a process of
creating new or improved types of feed crops and mix-
tures, production technologies, procurement and stor-
age of feed, new forms of organization of production
and management of the feed industry. In terms of de-
velopment, most innovations in feed production relate
to changes in agricultural production processes (Table
4).

Table 4
The main types of innovations in feed production by areas of development
Inr;]?\éigon The essence of innovation An example of innovation
. Concerning changes of processes of | New crop rotations, technologies for growing and har-
Agricultural - ; .
agricultural production. vesting fodder crops, etc.
Concerns changes in production pro- | Installation of new equipment at a feed processing
Production | cesses of processing and other related | plant or at the production plant
industries. vegetable oils.
Applies to updates in the work of sci- | Creation of research centers for the study of new tech-
Scientific entific structures. nologies in feed production, the use of new methods
of selection and more.
Concerning the issues of legal sup- | Approval at the regulatory level of new requirements
Legal . X
port of feed production. for feed quality, etc.

Source: [11]

The effectiveness of innovation is determined by
innovation, when fodder crops and technologies for
their cultivation, which are qualitatively different from
the previous analogue give an increase in the beneficial
effect in fodder production, which is based on the
achievements of science and technology.

Further strengthening of Ukraine's economic po-
tential makes new demands to ensure the competitive-
ness of its regions in both domestic and international
markets for goods and services. Therefore, the task of
creating a sustainable regional socio-economic system
focused on the fullest satisfaction of the needs of the
population should be weighed on the basis of building
resource potential by implementing an innovative
model of regional development [12].

To solve the problems of domestic agricultural in-
novation development in the direction as close as pos-
sible to global trends, it is necessary to carry out radical
transformations within the entire national innovation
system and its agricultural component. At the level of
the agrarian innovation system, it is important to ensure
the quantitative and qualitative growth of innovative
proposals, increase the willingness of producers to in-
novate, as well as the formation of an effective "lead-
ing" network from science to production [13].

Introduction of investment projects in agriculture
of the state also provides: improvement and introduc-
tion of new technologies of manufacture, improvement
of quality and decrease in prime cost of production, in-
crease of its competitiveness; development of pro-

cessing of agricultural raw materials taking into ac-
count rational placement of production of agricultural
products; establishment of mutually beneficial eco-
nomic relations with partners (suppliers of inventory
and consumers of products) both in domestic and for-
eign markets; development and implementation of in-
vestment projects with the involvement of internal and
external investors.

The experience of innovative development of the
world's leading economies shows the need for the top
management to realize the importance of introducing
new technologies to ensure further development of the
agricultural sector, stimulate the creative process and
create conditions for its development, competent
choice of innovation priorities and impartial selection
of projects, also the development of mechanisms to in-
directly support the modernization of the agricultural
sector.

It is necessary to form mechanisms of direct finan-
cial support to create favorable conditions for innova-
tion in the field of feed production, through the creation
of sectoral funds for the introduction of new equipment
and technologies. An important factor in the innovative
development of the feed industry is also the contribu-
tion of research institutions.

Scientists of the Institute of Feed and Agriculture
of Podillya National Academy of Agrarian Sciences of
Ukraine have developed a Concept for the development
of feed production in Ukraine for the period up to 2025.
According to this Concept, the implementation of con-
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ceptual measures will ensure the production of 52 mil-
lion tons of feed grain in 2025, including compound
feeds 31.6 million tons, 3.4 million tons of hay; 15.2
million tons of haulage and 58.5 million tons of silage.
This will allow to achieve productivity of cows at the
level of 6500 - 6600 kg of milk per year, daily gains of
young cattle 1 - 1.2 kg, pigs — 0.65 - 0.7 kg [15].

The conversion of feed in milk production will be
1-1.1 units, live weight of pigs — 4-4.5 units, cattle — 8-
8.5 units, poultry — 2.8-3 units. With such productivity
of farm animals and poultry it will be possible to pro-
duce 22 million tons of milk, 5.4 million tons of meat
and 20 billion pieces eggs. Such volumes of livestock
production will ensure its per capita consumption in
Ukraine at a level close to physiologically reasonable
norms of rational nutrition (meat - 83 kg, milk - 380 kg,
eggs - 290 pcs.) and expand the export potential of the
industry.

The experience of countries with developed inten-
sive agricultural production shows that the whole soci-
ety that consumes its products is responsible for scien-
tific and technological progress in this specific area.
Agriculture, due to its specific features, limited organi-
zational, economic and technical capabilities, cannot
function effectively without the help of the state, which
must not only have its own innovation policy, but also
directly regulate the innovation process.

In this regard, the main directions of increasing in-
novation activity in the agro-industrial complex are not
only to intensify the activities of the direct executors of
the innovation process, but also in the system of certain
state measures to intensify the process.

As a result of the research it was found that the
innovative component in feed production in the region
should be considered as the implementation in eco-
nomic practice of the results of research and develop-
ment as new varieties of feed crops, feed mixtures; the
latest science-intensive technologies for the production,
procurement and storage of feed; use of more effective
new fertilizers, means of protection of forage crops;
new forms of organization of production and manage-
ment of the feed industry, which allows to increase its
efficiency.

Conclusions.

The current situation in the agro-industrial com-
plex of Ukraine is largely due to the violation of price
parity, uncontrolled price increases by monopolists
producing means of production for farmers, reduced
demand for agricultural products and the lack of an ef-
fective strategy for domestic agriculture.

Innovative development of agro-industrial com-
plex of Ukraine, including crop production and animal
husbandry has specific branch, functional, technical-
technological and organizational features which are
connected with dependence of agrarian sector of econ-
omy on natural and climatic conditions, shortage of
qualified shots, low innovative activity, etc.

To increase the efficiency of the livestock indus-
try, meet the needs of the population in quality food,
create food security and independence of our country,
it is necessary to effectively develop and implement in-
novative technologies in feed production. This will be

possible through the interaction of agricultural enter-
prises with innovative research centers, educational in-
stitutions and research institutes.

List of literature sources

1. Shchetinina 1.V., Kendyukh E.I. Innovations in
agro-industrial complex - a basis of increase of compet-
itiveness and maintenance of food security of the coun-
try // Siberian financial school. 2011. Ne 6. P. 45-49.

2. Innovation and investment support of produc-
tion activities of agricultural enterprises. Monograph /
O.Yu. Yermakov, A.A. Grebennikova, Nizhyn: Pub-
lisher PE Lysenko M.M., 2011. 140 p.

3. Schumpeter J. Theory of economic develop-
ment: a study of entrepreneurial profits of capital,
credit, interest and the business cycle. M.: Progress,
1982. 455 p.

4. Amons S.E., Melnik V.Ya. Prospects for the de-
velopment and increase of efficiency of fodder produc-
tion in farms of Vinnytsia region // Coll. Science. prot
VNAU. Series: Economic Sciences. Vinnytsia. 2011.
Ne 2 (53). T. 3. P. 75-84.

5. Pidpaly I.F., Amons S.E. Influence of techno-
logical methods of cultivation on economic and bioen-
ergetic efficiency of meadow clover on forage // For-
ages and forage production, 2013. Issue. 75. P. 49 - 56.

6. Building a common vision for sustainable food
and agriculture — principles and approaches
(http://www.fao.org/3/a-i3940e.pdf).

7. World Urbanization Prospects: The 2018 Revi-
sion (ST/ESA/SER.A/420) / United Nations, Depart-
ment of Economic and Social Affairs, Population Divi-
sion. N. Y.: United Nations, 2019.

8. Official site of the Ministry of Economic Devel-
opment, Trade and Agriculture of Ukraine
https://www.me.gov.ua/?lang=uk-UA.

9. Agriculture of Ukraine 2019: statistical collec-
tion. K.: State Statistics Service of Ukraine, 2020. 221
p. URL: http: // www.ukrstat.gov.ua/druk/publi-
cat/kat_u/2020/ zb / 05 / zb_ tvaryny 2019.pdf.

10. Kozlovsky S.V. Strategic analysis of the de-
velopment of regional economic systems [Electronic
resource] / S.\V. Kozlovsky. - Access mode:
http://www.economy.nayka.com.ua/? Op = 1 & z =
178.

11. Sprinchuk N.A., Voronetskaya I.S., Kravchuk
0.0. World practice of supporting the development of
commodity feed production //Investments: practice and
experience. 2020. Ne 23. pp. 71-78.

12. State Statistics Service of Ukraine. Statistical
Yearbook of Ukraine. 2019. URL: http: // www.ukr-
stat.gov.ua/.

13. Sharko V.V. Analysis of innovative activity of
industrial enterprises of Vinnytsia region // Bulletin of
Khmelnytsky National University. Economic sciences.
2010. Ne5, T4. P. 141-146.

14. Shubravskaya O.V., Prokopenko K.O. Devel-
opment of agro-innovative activity in Ukraine // Eco-
nomics of agro-industrial complex. 2013. Ne 4. P. 77—
81.

15. The concept of development of feed produc-
tion in Ukraine for the period up to 2025 / Petrychenko
V.F., Korniychuk O.V., Babych A.A. and others. Vin-
nytsia, 2014. 12 p.


https://www.me.gov.ua/?lang=uk-UA
http://www.ukrstat.gov.ua/
http://www.ukrstat.gov.ua/

«COLLOQUIUM=JOURNAL» #12(99). 2021 / AGRICULTURAL SCIENCES 47

UDC 635.656:631.5

Mostovenko V.,
a graduate student of Vinnytsia National Agrarian University
Didur 1.
Candidate of Agricultural Sciences,
Associate Professor of Vinnytsia National Agrarian University
DOI: 10.24412/2520-6990-2021-1299-47-52

ECONOMIC AND ENERGY EFFICIENCY OF GROWING VEGETABLE PEAS

Abstract.

In addition to agronomic importance, as one of the best predecessors, peas provide significant economic effi-
ciency. The constant rise in prices for mineral fertilizers, plant protection products, fuel, etc. leads to increased costs
of cultivation and reduced profits from the sale of peas. Therefore, it is predominant not only to achieve a high level
of yield but also to improve economic efficiency. Given that the control variant used mineral fertilizers in the norm
NzoPsoKso and pre-sowing treatment of seeds with an inoculant, the lion's share of costs compared to other variants
is the background of the control variant, which has been essentially superimposing on added variants. However,
the low profitability of the control option is the cause of high costs for mineral fertilizers, and a small gradual
increase in yield due to seed treatment with trace elements, soil liming, foliar fertilization is quite understandable
in increasing the profitability of growing peas. The most important indicator of economic efficiency is profit. The
economic efficiency of growing vegetable peas has been characterizing by positive results in all variants of the
experiment. This indicator was the lowest in the control (7553-8601 and 11989-12630 UAH / ha), it was higher in
the second, as well as the third and fourth versions of the research (8596-9644 and 13020-13673 UAH / ha); 14399
UAH / ha); (10548-11517 and 14814-15862 UAH / ha). That is, with the increase in the level of yield due to the
intensification of the technology of growing crops, the profit of the extension products gradually increases. Reach-
ing its maximum in the fourth version of the study, due to the synergistic interaction of nutrients, the return on
fertilizers increases. The high yield of vegetable peas, which accumulated the highest energy values - 12.55 and
14.87 million kcal - provided a high coefficient of energy efficiency in our research, which was 3.36 in Skinado and

3.99 in Somerwood.

Keywords: lime rate, vegetative mass, control variant, vegetable peas

Introduction. Vegetable peas are an important pro-
tein crop. It contains 20-22% dry matter, 6-7% protein,
5-7% sugars, 2-4% starch. According to the protein, it
occupies a leading position among vegetable crops. The
biological value of protein has been determining by its
easy digestibility by the human body, the composition
of essential amino acids: lysine (1.52 m%), tryptophan
(0.25%), threonine (0.84%), and others.

Through their research, scientists confirm that it is
very chief for plants to provide them with trace elements
and biologically active substances that come to them to-
gether with micro fertilizers and plant growth regula-
tors, which are now an integral part of modern technol-
ogies for growing crops, especially with the introduction
of new high-yielding vegetable pea varieties that require
a balanced diet.

In addition to agronomic importance, as one of the
best predecessors, peas provide significant economic ef-
ficiency. The constant rise in prices for mineral fertiliz-
ers, plant protection products, fuel, etc. leads to in-
creased costs of cultivation and reduced profits from the
sale of peas. Therefore, it is foremost not only to achieve
a high level of yield but also to improve economic effi-
ciency. The profitability of growing peas is 42.5-74.6%.

Research methods.

The scheme of the experiment included the study
of the following options: Factor A — varieties: 1.
Skinado — control. 2. Somerwood; Factor B — liming:
1. Without liming; 2. 0.5 norms of lime per year; 3. 1,0

norms of lime on g. K. Factor C — Feeding: 1. N3oPeoKso
+ Inoculation (background) — control; 2. Background +
Wuxal Extra CoMo (1 |/t of seeds); 3. Background +
Wuxal Extra CoMo (1 1/t of seeds) + Wuxal Micro-
plant during the growth of vegetative mass — 1.5 1/ ha;
4. Background + Wuxal Extra CoMo (1 I/ t of seeds) +
Wuxal Microplant during vegetative mass growth — 1.5
I / ha + Wuxal Calcium, Boron (budding phase) — 1.5 |
/ ha.

The field experiment has been accompany-
ing by phenological observations. The dates of
onset and passage of phenophases have been re-
cording: seedlings, budding, flowering, technical
maturity.

An economic evaluation of the effectiveness of
the elements of cultivation technology was calculated
based on technological maps based on actual prices in
2019 according to the generally accepted method, tak-
ing into account costs per 1 ha, profit per 1 ha, cost, and
profitability.

Calculations of energy efficiency were performed
according to the method of OK Medvedovsky and P.I.
Ivanenko.

Results. The cost of the grown production de-
pending on variants of researches varied from 18091 to
23463 UAH. in the Skinado variety and from UAH
2,436 to UAH 27,808 in the Somerwood variety, de-
pending on the applied cultivation methods and varietal
characteristics (Tables 1, 2).
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Table 1.

Indicators of economic efficiency of growing the vegetable pea variety Skinado depending on liming and
foliar fertilization, the average of 2017-2019.

- g T E S
= = > 8 . s | 2
Limi Ss| 82| £ | 83 | 2= |ES
Foliar feeding factor C : Iming S | 3¢ — °2 | 85T | 8%
actor B ° 5 S| = 8. g< | &3
<] s 3 =3 oS 5| 82—
5 7 < 2 &= o
g~ &8 | F
Without liming | 2,29 | 18091 | 10538 | 4061,7 | 7553 | 71,7
1. NaoPeoKeo + Inoculation (background) | 05 norms of | 5 g5 | 18805 | 10646 | 44731 | 8156 | 76,6
- control. lime for g. K. ' ' '
1.0 norms of
lime for g. K. 2,45 | 19355 | 10754 | 4389,4 | 8601 | 80,0
Without liming | 2,46 | 19434 | 10838 | 4405,7 | 8596 | 79,3
2. Background + Wusxal Extra CoMo ﬂ'rf]e ?gr”;sK of | 554 | 20066 | 10946 | 43094 | 9120 | 83,3
1.0 norms of
lime for g. K. 2,62 | 20698 | 11054 | 4219,1 | 9644 | 87,2
Without liming | 2,66 | 21014 | 11218 | 4217,3 | 9796 | 87,3
3. Background + Wuxal Extra CoMo + | 0.5 norms of
Wausxal Microplant lime for g. K. 2,75 | 21725 | 11326 | 4118,5 | 10399 | 91,8
1.0 norms of
lime for g. K. 2,81 | 22199 | 11434 | 4069,0 | 10765 | 94,1
Without liming | 2,82 | 22278 | 11730 | 4159,6 | 10548 | 89,9
4. Background + Wuxal Extra CoMo + 05 norms of
Wauxal Microplant + Wuxal Calcium, I'. f K 2,91 | 22989 | 11838 | 4068,0 | 11151 | 94,2
Boron 1”86 n?)rrr%s .of
“'me for g. K. 2,97 | 23463 | 11946 | 4022,2 | 11517 | 96,4

Given that the control variant used mineral ferti-
lizers in the norm NsoPsoKso and pre-sowing treatment
of seeds with an inoculant, the lion's share of costs com-
pared to other variants is the background of the control
variant, which has been essentially superimposing on
additional variants. However, the low profitability of
the control option is the cause of high costs for mineral
fertilizers. A small gradual increase in yield due to seed
treatment with trace elements, soil liming, foliar fertili-

zation is quite understandable in increasing the profita-
bility of growing peas. The highest indicators of eco-
nomic efficiency have been obtaining on the variant of
the experiment, where it has been applying against the
background of the control variant of soil liming (1.0
norms per hectare), pre-sowing seed treatment with mi-
cro fertilizer Wuxal Extra CoMo, foliar fertilization
Wuxal Microplant and Wuxal Calcium, Boron in both
varieties vegetable peas.

Table 2.

Indicators of economic efficiency of growing Somerwood vegetable peas depending on liming and foliar
fertilization, average 2017-2019

- . c
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1. NaoPeoKso + Inoculation Without liming 2,84 | 22436 | 10538 | 3710,6 | 11898 | 112,9
(background) - control 0.5 norms of I!me forg. K. | 2,91 | 22989 | 10646 | 3658,4 | 12343 | 115,9
) 1.0 norms of lime forg. K. | 2,96 | 23384 | 10754 | 3633,1 | 12630 | 1174
2. Background + Wuxal Without liming 3,02 | 23858 | 10838 | 3588,7 | 13020 | 120,1
Extra CoMo 0.5 norms of lime forg. K. | 3,07 | 24253 | 10946 | 3565,4 | 13307 | 1216
1.0 norms of lime for g. K. | 3,13 | 24727 | 11054 | 3531,6 | 13673 | 123,7
3. Background + Wuxal | Without liming 3,16 | 24964 | 11218 | 3550 | 13746 | 1225
Extra CoMo + Wuxal Mi- | 0.5 norms of lime forg. K. | 3,21 | 25359 | 11326 | 3528,3 | 14033 | 123,9
croplant 1.0 norms of lime for g. K. | 3,27 | 25833 | 11434 | 3496,6 | 14399 | 125,9
4. Background + Wuxal Without liming 3,36 | 26544 | 11730 | 3491,1 | 14814 | 126,3
Extra CoMo + Wuxal Mi- | 0.5 norms of lime forg. K. | 3,45 | 27255 | 11838 | 3431,3 | 15417 | 130,2
ggfgﬁ“t +Wuxal Caleium, | 4 g norms of lime for g K. | 3,52 | 27808 | 11946 | 3393:8 | 15862 | 132,8
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At the same time, the cost of production varied
from 23,463 in the Skinado variety to 27,808 UAH / ha
in the Somerwood variety, despite the overpriced of
growing products — 11,946 UAH / ha, the maximum

profit — 11,517 and 15,862 UAH / ha and the highest
level of profitability — 96.4 and 132.8% (Figs. 1, 2) and
the lowest cost of cultivation in our studies.
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Fig. 1 Profitability level and yield of Skinado pea variety depending on liming and foliar feeding
Note: 1 - without liming; 2 - 0.5 norms per year; 3 - 1.0 norms for g. K.
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Fig. 2 Level of profitability and yield of Somerwood pea variety depending on liming and foliar fertilization of

products — 4022.2 and 3393.8 UAH / ha.
Note 1 - without liming; 2 - 0.5 norms per year; 3 - 1.0 norms for g. k.

No damage has been observing in any of the vari-
ants of the experiment. Analyzing the cost of produc-
tion for each of the research options, it should have
been noting that the increase in yield obtained from soil

liming, pre-sowing treatment of seeds with micro ferti-
lizers, and foliar fertilization with micro fertilizers has
been reflecting in the gradual increase in profits. The
aforementioned determines the payback of additional
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costs for growing products, given the low cost of activ-
ities. Thus, the lowest costs for growing products have
been obtaining in the first version of the experiment
from 10538 to 10754 UAH / ha. The increase in pro-
duction costs was observed in the second variant of the
experiment from 10838 to 11054 UAH / ha, as well as
in the third and fourth variant of the experiments from
11218 to 11434 and from 11730 to 11946 UAH / ha.

The cost analysis shows that the lowest cost of 1
ton of grain (4022.2 and 3393.8 UAH) has been observ-
ing in the fourth version of the experiment, where soil
liming has been carrying out (1.0 norms per hectare).
Which is associated with the highest yield of vegetable
peas. The highest (4069.0 and 3496.6; 4219.1 and
3531.6; 4389.4 and 3633.1 UAH) was the third, second
and first version of the experiment, where soil liming
with the maximum rate of lime has been carrying out.
The aforementioned is due to lower yields.

The most important indicator of economic effi-
ciency is profit. The economic efficiency of growing
vegetable peas has been characterizing by positive re-
sults in all variants of the experiment. This indicator was
the lowest in the control (7553-8601 and 11989-12630
UAH / ha), it was higher in the second, as well as the
third and fourth versions of the research (8596-9644 and
13020-13673 UAH / ha); 14399 UAH / ha); (10548-
11517 and 14814-15862 UAH / ha). That is, with the
increase in the level of yield due to the intensification of
the technology of growing crops, the profit of the ex-
pended products gradually increases. Reaching its max-
imum in the fourth version of the study, due to the syn-
ergistic interaction of nutrients, the return on dressing
increases. Thus, against the background of control of
pre-sowing seed treatment Wuxal Extra CoMo, foliar
fertilization Wuxal Microplant, and Wuxal Calcium

Bor, the profit compared to the power of maximum soil
liming increased by 2916 and 3232 UAH / ha.

Thus, due to the optimization of the micronutrient
nutrition system, synergistic interaction of fertilizers,
the profit increased from 8601 and 12630 to 11517 and
15862 UAH / ha at the maximum liming of the soil (1.0
n.v. per year).

Carrying out energy analysis after generalization
of experimental data of field experiment allows estab-
lishing energy efficiency of the agricultural production
process as the dominant factor of reproduction of agri-
cultural production taking into account features of ag-
riculture at the existing level of development of tech-
nologies and equipment. The use of general energy
methods for assessing the processes of crop production
allows justifying the technology of cultivation in terms
of optimizing the energy balance of agroecosystems.

The cost analysis shows that the lowest cost of 1
ton of grain (4022.2 and 3393.8 UAH) has been observ-
ing in the fourth version of the experiment, where soil
liming has been carrying out (1.0 norms per hectare).

In determining this balance should take into ac-
count the peculiarities of crop production — the pres-
ence of renewable (solar energy, soil fertility, and en-
ergy potential, air and soil temperature, rainfall) and
non-renewable (vitality concentrated in mineral and or-
ganic fertilizers, pesticides, the energy contained in
technical means and equipment, the energy of living la-
bor, etc.).

Given the constant fluctuations in the price of crop
products, fertilizers, pesticides, biologicals, PPPs, and
other resources, energy assessment of the developed el-
ements of pea cultivation technology is principal with
the establishment of indicators of energy consumption
in agricultural production with its comparison to energy
growth accumulated by crops. (Table 3, Table 4).

Table 3.

The energy efficiency of growing Skinado vegetable peas depending on liming and foliar fertilization, aver-
age 2017-2019

The energy intensity Costs energy Energy

Foliar feeding factor C Liming factor B of the crop from 1 ha, per 1 ha, efficiency

million kcal million kcal ratio, Eer
1. N3oPeoKeo + Without liming 9,67 3,44 2,81
Inoculation 0.5 norms of lime for g. K. 10,05 3,45 2,91
(background) - control. | 1.0 norms of lime for g. K. 10,35 3,46 2,99
2. Background + Without_liming 10,39 3,47 2,99
Wusxal Extra CoMo 0.5 norms of I!me forg. K. 10,73 3,51 3,06
1.0 norms of lime for g. K. 11,07 3,54 3,12
3. Background + Without liming 11,24 3,59 3,13
Wuxal Extra CoMo + 0.5 norms of lime for g. K. 11,61 3,63 3,20
Wuxal Microplant 1.0 norms of lime for g. K. 11,87 3,66 3,23
4. Background + Without liming 11,91 3,68 3,24
Wouxal Extra CoMo + 0.5 norms of lime for g. K. 12,29 3,71 3,31
wﬂﬁ: gfgﬁﬁr’f”& ;ron 1.0 norms of lime for g. K. 12,55 3,73 3,36

This assessment allows us to clearly determine the
levels of resource consumption and propose the most
economical measures to reduce the energy intensity of
pea grain [9]. The highest energy consumption on the
option Background + Wuxal Extra CoMo + Wuxal Mi-
croplant + Wuxal Calcium, Boron for maximum soil
liming (1.0 lime rates per hectare) — 3.73 million kcal,

this is due to the maximum intensification of cultivation
vegetable peas in this version of the experiment. How-
ever, the high grain yield of vegetable peas, which ac-
cumulated the highest energy values — 12.55 and 14.87
million, kcal provided a high coefficient of energy effi-
ciency in our research, which in the variety.
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Table 4.

The energy efficiency of growing Somerwood vegetable peas depending on liming and foliar fertiliza-
tion, average 2017-2019

. . The energy intensity of | Costs ener Ener
Foliar feegmg factor Liming factor B the crog);rom 1 h;/, per 1 ha,gy efficie%)(/:y
million kcal million kcal ratio, Eer
1. N3gPeoKso + Without Iiming 11,99 3,44 3,49
Inoculation 0.5 norms of lime for g. K. 12,29 3,45 3,56
gt;iil:glr.ound) i 1.0 norms of lime for g. K. 12,51 3,46 3,61
2. Background + Without_liming 12,76 3,47 3,67
Wusxal Extra CoMo 0.5 norms of I!me for g. K. 12,97 3,51 3,69
1.0 norms of lime for g. K. 13,22 3,54 3,73
3. Background + Without liming 13,35 3,59 3,71
Wouxal Extra CoMo + | 0.5 norms of lime for g. K. 13,56 3,63 3,74
Wouxal Microplant 1.0 norms of lime for g. K. 13,82 3,66 3,77
4. Background + Without liming 14,20 3,68 3,86
Wuxal Extra CoMo + | 0.5 norms of lime for g. K. 14,58 3,71 3,93
Wauxal Microplant +
Wouxal Calcium, Bo- | 1.0 norms of lime for g. K. 14,87 3,73 3,99
ron
Skinado was 3.36, and Somerwood — 3.99. The References

lowest was the coefficient of energy efficiency in the
control version of the study in the variety Skinado - 2.81
and the variety Somerwood — 3.49. That is, despite the
reduction in energy costs of growing vegetable peas and
the energy accumulated in the grain harvest provides the
lowest energy efficiency in our research.

Conclusions:

Given that the control variant applied mineral fer-
tilizers in the norm N3oPsoKso and carried out pre-sow-
ing treatment of seeds with an inoculant, the lion's share
of costs compared to other alternatives is the back-
ground of the control variant, which has been essen-
tially superimposing on additional variants. However,
the low profitability of the control option is the cause
of high costs for mineral fertilizers, and a small gradual
increase in yield due to seed treatment with trace ele-
ments, soil liming, foliar fertilization is quite under-
standable in increasing the profitability of growing
peas.

The most important indicator of economic effi-
ciency is profit. The economic efficiency of growing
vegetable peas has been characterizing by positive re-
sults in all variants of the experiment. This indicator was
the lowest in the control (7553-8601 and 11989-12630
UAH / ha), it was higher in the second, as well as the
third and fourth versions of the research (8596-9644 and
13020-13673 UAH / ha); 14399 UAH / ha); (10548-
11517 and 14814-15862 UAH / ha). That is, with the
increase in the level of yield due to the intensification of
the technology of growing crops, the profit of the ex-
pended products gradually increases. Reaching its max-
imum in the fourth version of the study, due to the syn-
ergistic interaction of nutrients, the return on fertilizers
increases.

The high grain yield of vegetable peas, which ac-
cumulated the highest energy values — 12.55 and 14.87
million, kcal provided a high coefficient of energy effi-
ciency in our studies, which in the variety Skinado was
3.36, and in the variety Somerwood — 3, 99.
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FEATURES OF CULTIVATION AND USE OF SPECIES OF THE GENUS IRIS L. IN LANDSCAPING
PODILLYA OF UKRAINE

Abstract.

A promising task of green construction is to replenish the quantitative and species composition of ornamental
plants in order to improve botanical gardens and parks, which are the key to modern urban landscaping. The
current state of use of ornamental and valuable plants of the genus Iris L. in the Podillya zone to determine their
prospects for landscaping the park zone of Vinnytsia National Agrarian University has been studied. Expansion
of the collection of flowering plants in green construction due to the preservation of their gene pool will allow to
study the selection of introduced species, varieties and hybrids adapted to the conditions of the growing area with
the development of modern principles of their use in landscaping. According to the results of research of existing
and introduced plants of Iris L. in Vinnytsia region, it is proposed to use in landscaping varieties and hybrids of
these plants, which are characterized by high criteria for a set of morphological and economic-biological char-
acteristics. The most promising varieties of foreign selection for the creation of the Iris L. collection on the basis
of the architectural and exposition section of the Department of Forestry, Horticulture, Horticulture and Viticul-
ture of the Faculty of Agronomy and Forestry have been studied. Summary of recommendations for the use of
promising cultivars of foreign selection in green construction, taking into account their biological and ecological
and morphological features. It is investigated that the study of varietal diversity of Iris L. allows to significantly
expand the knowledge about their adaptive properties and use in different areas of floriculture in the Podillya
area, as well as in selection work. It is determined that from the scientific and practical point of view the re-
searched collection fund is perspective for creation of flower beds, borders, groups on a lawn background, mixbor-
ders and is an excellent material for creation of garden compositions. It is proved that the expansion of variants
of modern decorative compositions with their participation will give the park zone of Vinnytsia NAU a more spec-

tacular look.

Keywords: Iris L., variety, hybrid, landscaping, introduction, variants of use.

Formulation of the problem. Selection and intro-
duction of new plant species into culture is an important
task of modern botanical science, which can be solved
through introduction. This allows you to enrich plant
resources, improve the range of ornamental plants used
in green building. Successful introduction of promising
plant species into the culture is possible under the con-
ditions of deep knowledge of the biology of their devel-
opment, reproduction, as well as the study of the pecu-
liarities of their cultivation and use.

Species of the genus Iris L. are promising for use
in landscaping, and most of them have a high degree of
decorativeness, even without breeding work, but in
Ukraine they are not used enough in green building. In
general, these are varieties and a small number of well-
known species, while in nature there are many species,
varying in color, shape and size of flowers, timing of
flowering, and other decorative qualities.

In this regard, the study of species of the genus Iris
in Podillya is a topical and promising issue.

Analysis of recent research and publications. In
research institutions, botanical gardens, nurseries, bio-
stations and expositions, the introduction of plants is
combined with a system of integrated use of cultural

habitat through expanded reproduction outside the nat-
ural or cultural habitat and as an effective means of pre-
serving their genetic cenoses and species populations.
Therefore, the most important task of green building is
to replenish the quantitative and species composition of
ornamental plants in order to improve botanical gar-
dens and parks, which are the key to modern urban
landscaping. Today, these scientific studies are relevant
and due to the need to introduce new and uncommon
species and varieties, hybrids of flower crops in order
to enrich the cultural biodiversity of a particular natural
and historical area with promising species, varieties and
forms. Flower species of natural flora are selected from
collection funds and are characterized by high decora-
tive value in combination with economic feasibility for
their introduction into industrial culture in the natural
and climatic conditions of the Podillya zone. Species of
the genus Iris are promising flowering and deciduous
ornamental plants. This genus has a number of positive
features: high decorative value, significant species and
varietal diversity in shape, size and color of the flower.
Roosters are undemanding to soils, light-loving, alt-
hough they grow well in slightly shaded areas, do not
like too humid places, quite drought-resistant.
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Presenting main material. Studies of biological
features of species of the genus Iris L. (I. Pumila I. ori-
entalis, I. hungarica, . ensata, I. japonica, I. musulman-
ica) were conducted on the basis of the biostationary of
VNAU during 2018-2020. The research was carried
out by transferring live plants from nature and various
botanical gardens, arboretums and private collections.
Plant care was carried out in accordance with the agro-
nomic requirements of the species on the basis of gen-
erally accepted methods. Plants were grown with mini-
mal use of agricultural techniques, namely, weeding
and watering.

The purpose of the work is to study the peculiari-
ties of cultivation and reproduction of species of the ge-
nus Iris L. and variants of use in landscaping of the Po-
dillya zone.

Results. In studying the biological features of spe-
cies of the genus Iris, special attention was paid to the
study of ontomorphogenesis of these species, as data on
the peculiarities of individual development of species
of roosters belonging to different subgenera were not
available in the literature in Podillya. The analysis of
literature data on these issues for other regions showed
that in most works the main attention is paid to the early
stages of the ontogenetic cycle or ontomorphogenesis
of only some species (Table 1).

Table 1
Morphometric features of species of the genus Iris in the generative state
(1st year)
. Leaf Leaf The height of Number of Number of I_:Iower
Species . the flower-nose, | flower noses, diameter,
length, cm | width, cm flowers, pcs.
cm pcs. cm
I. musulmanica | 62,5+5,1 1,3+0,1 67,5+5,5 2-3 34 6,5+0,5
I. orientalis 45,0+3,7 0,9+0,07 49,5+4,0 2-3 2-3 5,5+0,4
l. ensata 55,144,5 0,9+0,07 47,5+£3,9 1-2 1-2 6,5+0,5
. hungarica 22,5+1,8 1,340,1 26,5422 3-4 2-3 5,5+0,4
I. pumila 8,9+0,7 0,7+0,06 2,540,2 2-3 1 6,0+0,5
I. japonica 42,543,5 3,5+0,3 32,542,7 1-2 1-2 4,1+0,3

According to the morphometric characteristics of
the species, it was determined that the largest number
of peduncles form I. hungarica (3-4), I. musulmanica
(2-3), 1. orientalis (2-3), and the smallest I. ensata (1-2),
I. japonica (1-2), I. pumila (2-3). The beginning and du-
ration of flowering, as can be seen from the table,
change annually and depend on weather and climatic

conditions not only this year but also last year, because
roosters overwinter with the formed flower buds. Al-
most all species of the collection are characterized by
annual flowering and fruiting, except for I. ensata. In
2018, there were no generative shoots on individual in-
dividuals of I. hungarica. Plants I. japonica, do not bear
fruit regularly.

Table 2
Terms and duration of flowering species of the genus Iris in the botanical garden «Podillya» VNAU
. . The beginning of End of Total duration of
Species Budding flowerin fi - fl ina. d

g owering owering, days
I. musulmanica 27.05-01.06 01.06-08.06 13.06-18.06 10-13
. orientalis 08.06-10.06 12.06-15.06 22.06-30.06 10-15
I. ensata 10.06-12.06 15.06-18.06 02.07 14-17
I. hungarica 07.05-15.05 12.05-23.05 18.05-02.06 6-10
I. pumila 18.04-25.04 22.04-28.04 04.05-11.05 12-15
I. japonica 20.05-25.05 25.05-29.05 13.06-17.06 16-20

According to the table, I. pumila, I. hungarica (late
April — early May) differ in early flowering. Relatively
late bloom 1. orientalis, I. ensata (bloom until July).
Thus, with the help of a group of studied roosters, you

can ensure continuous flowering from late April to July
(Fig. 1). The shortest flowering is characteristic for I.
sintenisii (8-9 days) I. Hungarian.

April

June July

Species

1|2 | 3

1] 2|3

1| 2| 3

L pumila

1 hungarica

1 japonica

I musulmanica

12| 3
I
I

I orientalis

I ensata

Fig. 1. The spectrum of flowering roosters in the biostationary of VNAU
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The nature and lifespan of the flower of the studied
species were studied by visual observation, and also
used the recommendations of A.N. Ponomareva. The
lifespan of one flower in species of different subgenera
is on average 4-6 days (from bud color to flower wilt-
ing). The course of flowering roosters during the day is
the same in all species and they belong to the group of
species with the morning type of flower opening. The
maximum number of flowers is revealed in the condi-
tions of the biostationary of VNAU between 8 and 11
o'clock, but under adverse weather conditions the inten-
sity of flowering changes, which indicates the adaptive
nature of flowering roosters. The flowers close at night,
in the rain or in cloudy weather almost do not open. Ac-
cording to some authors, this is a device to protect
against moisture or the negative effects of high humid-
ity. Duration of flowering, according to Gl Rodionenko
depends on temperature and humidity. The higher the
temperature and lower the humidity, the shorter the
flowering period. Thus, in rainy or cool weather, the
duration of flowering of a single flower is extended by
1-2 days. The flower of the species of the genus Iris has
a simple corolla-shaped perianth, consisting of six

lobes or leaves, which are arranged in two circles (three
outer bent down and three inner are in the upper tier,
forming a domed structure). The narrowed lower part
of each particle is called the nail, and the expanded part
is called the plate. All perianth particles grow at the
base and form a tube of different lengths. Parts of the
perianth perianth perform a signal, protective function,
and also play the role of a landing site for insects.

Table 3 presents possible uses of the studied spe-
cies. High-stemmed species are present in our collec-
tion, deserve attention and can be used in park compo-
sitions due to their beautiful leaves, high drought re-
sistance, ability to grow on compacted soil (I.
musulmanica, I. orientalis). They can plant entire ar-
rays.

When planting species of the genus Iris in groups,
you can combine them, combining blue-violet, golden-
yellow and light purple colors. The original composi-
tion can be made in a contrasting combination of
rooster species with plants such as Aubrieta deltoides
D.S., Arabis alpina L., Iberis sempervirens L. (snow-
white). It is recommended to plant compositions of
blue-violet roosters together with daylilies.

Table 3
Use of the studied species of the genus Iris
Options for use
: decorat- medicinal,
Species group . borders, : .
tapeworms - rockeries - curbs ing economic cut
landings mixborders .
ponds propertiesi
I mqsul- + + _ " _ + _ +
manica
I orien- n n _ + _ _ — +
talis
I. ensata + + - + - + + +
I. pumila — + + + + - _ _
I. hun- + + + n + _ + _
garica
I.japonica - + - + - + — _

The background for such compositions is a park-
type lawn. The leaves of roosters remain green until late
autumn, so they are planted before those perennials that
lose their decorativeness in the second half of summer.
A bright effect in this period can be achieved by plant-
ing them with gladiolus, the leaves of which resemble
iris leaves.

Solitary plantings of roosters look good against the
background of beautiful flowering shrubs: Spiraea
Wanhouttei Zab. (Spiraea Wanhouttei Zab.) —a combi-
nation of white and blue or purple species of roosters
(I. hungarica, I. musulmanica), Weigela (Weigela flo-
ribunda CA Mey) — red-pink shades, the action of Lem-
oine (Deutzia Lemoinei), Crimean tamarisk (Tamarix
tetrandra Pall.), different colors of lilac with species
and varieties of yellow roosters. In the first case, the
flowers of roosters soften the saturation of the dense
white mass of spirea flowers, which makes the compo-
sition exquisite. Weigel multi-flowered with a dense
flower mass in combination with blue Siberian roosters
will have the same effect. The composition with tama-
risk and violet-blue shades of roosters looks good.
Around — a park lawn and wood.

Based on the results of studying the biological
characteristics of species of the genus Iris, the prospects
of wide use of the studied species in floriculture and
green building are proved. Promising for landscaping
studied plants of the genus (species and varieties) are
planted in the expositions of the botanical garden «Po-
dillya» VNAU.

Conclusions. It is established that I.pumila, I.hun-
garica (end of April —beginning of May) differ in early
flowering. I. orientalis and I. ensata bloom relatively
late (bloom until July). Thus, with the help of a group
of studied roosters, you can ensure continuous flower-
ing from late April to July. It was found that the total
duration of flowering in the studied species was ob-
served from 6-10 days in I. hungarica, to 16-20 days in
I. japonica with the maximum number of flowers on the
peduncle from 1 pc. in l.pumila, up to 3-4 pcs. in I.
musulmanica. Due to the variety of colors, different
flowering periods, ecological diversity, the studied spe-
cies are quite valuable plants for landscaping: group
and solitary plantings, flowerbeds, mixborders, bor-
ders, in rosaries, to create Japanese gardens, ponds and
monosad. The created collection of species and varie-
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ties of irises can be used for further study of their bio-
logical features, reproduction and wide use in landscap-
ing and partly as a gene pool of species in need of pro-
tection. Rare, in particular, endemic species bloom pro-
fusely and bear fruit, which is the basis for their
possible use to restore natural populations.
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EKOJIOTTYHA OIIIHKA IHTEHCHUBHOCTI 3ABPYJIEHHSA I'PYHTIB BA’KKUMU METAJIAMU
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ECOLOGICAL ASSESSMENT OF SOIL POLLUTION INTENSITY BY HEAVY METALS

Annomauin.

Ceped HeeamusHUX axmopié niuey Ha 3eMeibHi CilbCbKO2OCN0OApPChKL 3eMill, IKi nompebyioms noCmili-
HO20 KOHMPOJIO Ci0 GI03HAYUMU MEeXHO2eHHe 3a6pyOHeHHs IpYHmMie saxckumu memanamu. Cneyudiurnoio 0cod-
JUGICMIO 3A0pPYOHEHHA TPYHMIB BANICKUMU MEMANAMU € 0YIice HU3bKA WBUOKICIb caMoouuujens ipyumy. Bema-
HOBJIeHA KOHYEHMPAaYisl AXNCKUX Memaiig y epYHmi Ha 00CHIOHNCYBAHUX CLIbCbKO2OCHOOAPCHKUX Y2i00sx e 8Uupo-
wyemscs 080ue8a NPOOYKYisa 0YIa 8 mexcax 0onycmumux pignis. Konyenmpayis ceunyio y epynmi nepuioco ma
O0py2020 nosi Oy1a HUXHCUA 3a 2PAHUYHO OONYCMuUMI KoHYyeHmpayii 8ionosiono y 2,2 ma 2,6 pasu. Konyenmpayis
KAOMII0 8 2pYHMI Nepuio2o nosis 6yna euwa 3a 2paHuyHo oonycmumi konyenmpayii'y 1,03 pasu, mooi sk y opyeomy
oyna Hasnaku Hudcua y 1,03 pasu. Konyenmpayis yunky y epyumi nepuio2o i opyeoeo nojia 0yna Husxicya 3a 2pa-
HUYHO donycmumi KoHyenmpayii 8ionosiono y 1,59 pasu ma 1,68 pasu. Konyenmpayis mioi y epynmi nepuio2o
noas Oyna HUXCYa 3a epanuyHo oonycmumi pieni y 2,5 pasu, a opyeoeo y 1,39 paszu.

Abstract.

Among the negative factors affecting agricultural land that require constant monitoring should be noted man-
made soil contamination with heavy metals. A specific feature of soil contamination with heavy metals is a very
low rate of soil self-cleaning. The established concentration of heavy metals in the soil on the studied agricultural
lands where vegetable products are grown was within acceptable levels. The concentration of lead in the soil of
the first and second fields was lower than the maximum allowable concentrations by 2.2 and 2.6 times, respec-
tively. The concentration of cadmium in the soil of the first field was 1.03 times higher than the maximum allowable
concentrations, while in the second it was 1.03 times lower. The concentration of zinc in the soil of the first and
second fields was lower than the maximum allowable concentrations of 1.59 times and 1.68 times, respectively.
The concentration of copper in the soil of the first field was 2.5 times lower than the maximum allowable levels,

and the second was 1.39 times lower.

Kniouoegi cnosa: sasxcxi memanu, epynmu, 3a0pyoHenHs, KAOMil, MiOb, YUHK, CUHEYb.
Keywords: heavy metals, soils, pollution, cadmium, copper, zinc, lead.

OnHe 3 POBIAHUX MICIb Y CBITI HaJIE)KHUTh HALIIH
KpaiHi 3aBISIKH SIKICHOMY CKJIAIy 3€MEIbHHX YTilb,
aJLKe Ha TepuTopii 3ocepemkeHo 6im3pko 9 % cBiTo-
BUX 3aI1aciB YOPHO3eMiB. 3eMeNbHI PECYPCH 1 B IIIIOMY
CHIPHUATINBI KIIMaTH4HI YMOBHU CTBOPIOIOTH TOTEHIIia
JUIS BUCOKOE()EKTUBHOTO BEJIEHHS 3emiiepoOcTBa Ta
PO3BUTKY BCIiX Taiy3ei arporpoOMHCIIOBOTO KOMILIe-
Kcy. YKpaiHa Mae CIpHATINBI 3e€MebHO-PECYpCHI
YMOBH 3HaYHOIO MipOIO 3aBJSKH IPYHTOBOMY TIOKPHUBY,
o Oinbir sik Ha 70% CKIIaaeThCsl 3 YOPHO3EMIB 1 JTy-
YHO-YOPHO3EMHHUX I'PYHTIB, AKi XapaKTePU3yIOTHCS BH-
COKHM piBHEM MPUPOAHOI POIIOYOCTi. YKpaiHCHKi O-
pHO3eMU CKJIATarTh 8,8 % BiA IUIONII OUX IPYHTIB Y
cBiTi. Lli rpyHTH BinpizHse rmuOOKHUi TyMycOBHH map,
arpoHOMIYHO IiHHA 3€pPHHUCTA CTPYKTYpa, Maiixe inea-
JIbHA IUIBHICTE Oy/IOBH, 100pHii 3amac MOKUBHUX pe-
yoBuH. [loTeHnian poarodocTi rpyHTiB Y KpaiHu 103BO-
JIsle OA€PIKYBATH CTalli BpoXKai 3epHa Ta HIIOT MPOJIyK-
1ii pocHAMITBA [2].

VYkpaiHa Mae CHpUATIUBI 3eMEIbHO-PECypCHi
YMOBH 3HaYHOIO MipOIO 3aBASKH IPYHTOBOMY IIOKPUBY,

1o 6utbin sk Ha 70% CKIIAQAA€ThCS 3 YOPHO3EMIB 1 JIy-
YHO-YOPHO3EMHHUX IPYHTIB, SIKi XapaKTepU3YyIOThCS BH-
COKHM piBHEM IPHUPOJHOI POIIOYOCTI. YKpaTHChKi YO-
pHO3eMH CKJIAaaroTh 8,8 % BiJ IJIONI IHUX IPYHTIB Y
citi. Lli rpyHTH Binpi3Hse rmuOoKuil ryMycoBUi map,
arpoHOMIYHO LiHHA 3€PHUCTa CTPYKTYypa, Maibxe inea-
JIbHA MIUTBHICTD Oy10BH, 100pHHi 3amac MOKUBHUX pe-
yoBHH. [IoTeHIIiaN POAIOYOCTI IPYHTIB Y KpaiHH J03BO-
JIsi€ OZIEPKYBATH CTalli BpOXKai 3epHa Ta iHIIO! MPOIyK-
mii pocnruHHUITBA. ["0cTogapchka MisIbHICTD JIIOAUHA
4acTO MPU3BOJIUTH JI0 3a0pYAHEHHS JOBKIJLIA.

Cepen nmpupogHHUX (aKTOPiB, IPYHT — JHKEPEIO
XKHTTA 1 JOCTATKy — BiZlirpa€ OCHOBHY POJIb Y HaBKOJIH-
LIHBOMY CEepe/IOBHILI. be3 IpyHTY HEMOJMJIMBE >KHTTS
Ha 3emiti. [pyHTH — HEOOXiAHUH YMHHUK, K 1JIs TiAT-
PUMaHHS €KOJIOTIYHOI PIBHOBATH, TaK i AJIS XKHUTTS JIIO-
JIUHU, OCKUIKU BiH SIBJIIE€ COOOKO OJMH 3 OCHOBHHUX
TIPUPOJTHUX PECYPCiB, IO 0OYMOBIIIOIOTH COLIANBHUM 1
€KOHOMIYHUH PO3BUTOK CyciibcTBa. OCHOBHOIO Blla-
CTHBICTIO IPYHTY € ii porouicTs [4].
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Oco0nuBy HeOe3NeKy CTaHOBHTH 3a0pyTHEHHS
BR)XKMMH MeTalaM¥y, aJKe 3HauHa iX 4acTHHA € Haj-
3BMYalfHO TOKCUYHOIO HABITh Y MIHIMAJIBHUX KIIBKOC-
TsX. Bakki MeTanM He MiIaloThes poLecaM po3Kia-
JIaHHS, a 3J1aTHI JIMIIE Tepepo3NOIUISTHCS MiX IPUPO-
JHUMH CepelloBUIaMH. BOHM MaloTh BIacTHBICTh
KOHLICHTPYBATHUCS B KUBHX OpPraHi3Max, BUKIUKAIOUH
npu 1poMy pi3Hi natosorii. CrnenudiyHo ocobauBi-
CTIO 3a0pyAHEHHS IPYHTIB BAKKUMH METAJIAMH € yXKe
HH3bKa IIBUIKICTh CAMOOYHMINEHHS IpyHTY. 1l{o cTocy-
€THCS CBHHITIO, TO HOT'O HAAMipHHUN BMICT y TPYHTI IIPH-
3BOJUTH 0 3MEHIICHHS KUTBKOCTI Ta PI3SHOMaHITHOCTI
TPYHTOBUX MiKpOOiOIIeHO3iB. Y 3B'S3KY 3 IINM BHHHUKAE
cepiio3Ha 3arpo3a MacoBoi Jerpajialii yKkpaiHCbKHX 40-
PHO3EMIB, 30CEpE/KEHIX B O0JNACTAX 3 PO3BHHEHOIO
npomMucinosicTio. HIKiAIMBUI aHTPONIOTeHHHUH BILTUB
Ha 3eMeJIbHI peCypCH, PO3TYJI CTUXiH, pPO30yKEHHX Ta
MOCHJICHUX JIIOJIMHOIO, 3aBJIA€ IPYHTaM BEIIMUYE3HOI,
JacoMm HemompaBHoOi mkoau. lle, Hacammepen, morip-
IIEHHS IPYHTOBOI CTPYKTYPH, MEXaHIYHE PYHHYBaHHS
Ta yUITFHEHHS IPYHTY, IOCTiliHEe 3011HCHAS HA TYMYC
Ta MMOKUBHI PEYOBHHU, BOJTHA Ta BITPOBa epo3ii, 3a0py-
JHEHHS IPYHTY MiHEpaJIbHIMHU T0OpUBaMHU, TOKCHKaH-
TaMH, OTPYTOXIMIKaTaMHu, MaCTHJIOM Ta TanbHUM [ 10].

B Vkpaini kpiM YOpHO3EMIB € TPYHTH 1 iHIIHX TH-
miB (cipi JIiCOBi, AEPHOBO-MIA30JINCTI, MILIAHI 1 T. 11.), Y
SKUX OYHMIICHHS Bijl 3a0pyAHEHHS BAXKKUMHU METaJIaMU
BiZI0OYBa€THC 11le NOBUIBHIIIE, a KyMYJIsLis iX, y 3B's-
3Ky 3 UM — miBu/e. ToMy HaBiTh HEBEIHKI KiIbKOCTI
BO)XKHUX METAJIB Y IPYHTaxX MOXYTh IPU3BECTH JI0 He-
0e3MeyHoro 3a0pyAHEHHS CLIBCHKOTOCIONAPCHKOT
npoayKuii. [ pyHTH mitmaHi, MaIOTyMyCHI, CTIHKi 0 3a-
OpynHEHHs, 1€ 3HAYNTh, 10 BOHH €J1a00 MOB'I3YIOTh
Ba)KKi METaJH, JIeTKO BiIJAar0Th IX poCIMHaM abo mpo-
MyCKAalOTh uepe3 cede 3 GUIbTpamiiHIMe BOIaMH.

IpyHTH € IPUPOJAHUMH HAKOIUIYBAYAMU BAKKUX
METaNliB Y HaBKOJMIIHBOMY CEPEIOBHII i OCHOBHUM
JOKEpEJIOM 3a0py THEHHS CYMIKHHUX CEPEJOBUIL, BKIIIO-
Yal4M BUILI POCIMHU. [ pyHT — iHAMKaTOp Gararopiy-
HHUX TPUPOJHUX MPOLECIB, 1 HOrO CTaH Le pe3yibTaT
TPUBAJIOTO BIUIMBY DPI3HOMaHITHUX JKepen 3a0pya-
HeHHs. biam3bko 90% BaKKMX METaIB, 1[0 MOTPAIIHIN
B JIOBKIJUISA, aKyMYJIOIOTECS caMe IpyHTaMH [5].

Baxki Meranu B IpyHTax IOYaJM BUBYATH OJ-
HUMU 3 NepInX. BoHN HaIX0MATh y TPYHT NEPEBAKHO
3 arMocdepH 3 BUKHIAMHU IPOMHUCIOBUX HiANPUEMCTB
1 TPAHCIIOPTY, CTIYHUMHU BOJAMH, BiIXO/1aMH ITPOMHMC-
JIOBOCTi, MOOYTOBUM CMITTSIM, MiHEPaJIbHUMH I00pH-
BaMH 1 IECTUIHIAMU. 3 aTMoc(epH y TPYHT BaXKKi Me-
TaJu MOTPAIUIAIOTh Haldactime y Gopmi OKCUIB, Jie
MOCTYIOBO PO3YHHSIOTHCS, IEPEXOJISIUH B TIJIPOKCH/IN,
kapOoHaTtu abo y hopMy OOMIHHUX KaTiOHiB.

Posmopin BaXKKUX METaIiB Ta €IeMEHTIB-3a0pyI-
HIOBaYiB y IPyHTax Jy)Ke CKJaJHHH Ipolec, 00yMOB-
JICHUH L1700 HU3KOI0 YMHHHKIB, Cepell IKUX HalBaxk-
JMBILIA POJIb HAJIEXKHUTh THIIAM IPYHTIB, IX OKHCHO-BiI-
HOBHHM 1 KHCIIOTHOOCHOBHHMM BJIACTHBOCTSIM, BMICTY B
HUX OpraHiYHMX pEYOBUH, TIPaHYJIOMETPUUHOMY
CKJIaJy, 1 HaBiTh BOJAHO-TEIIJIOBOMY PEXHUMY 1 T€0XiMi-
9HOMY (hOHY pETioHY.

Baxki metanmu ¢ikcytotbes B oBepxaeBoMy (0-
20 cM) mapi IpyHTy, IKHH € HAWO1IbII POTIOYNM 1 BU-

3HAYa€ BPOXKal Ta CKJIaJ CUIbCHKOTOCHOAAPCHKUX KY-
JILTYp, KOPMIiB 1 TpoAyKTiB. Baxkki metamu Bumais-
I0ThCS TIPY BUJIYTOBYBaHHI, CIIO)KMBaHHI POCIUHAMH 1
epo3iiiHuX mporecax. BoHM 3B'3yI0THCS aTrOMOCHITI-
KaTaMHu, HECWJIIKaTHUMH MiHEpanaMH, OpraHIYHHUMH
PEYOBHHAMH 3 JIONIOMOTI'OI0 Pi3HUX PEakIii B3aeMoii.
VY BUITSIAl SKHMX CIONYK 1 B SIKIM KUTBKOCTI yTpUMY-
FOTHCS] KaTIOHU METAIB 3aJIC)KHUTh BiJl BMICTY 1 CKJIQIy
TyMyCy, KHCIOTHOOCHOBHHX 1 OKHCHO-BiJHOBHHX
YMOB, COpOLIHOI 3MaTHOCTI, IHTEHCUBHOCTI 0i0JIOTi4-
HOTO MNornuHaHHA. YacTuHa iX YTpUMYEThCS LHUMHU
KOMIIOHEHTaMH MIITHO 1 He IpHiMAaE yqacTi y Mirparii
10 TPYHTOBOMY TPO(]LITIO Ta CTAHOBUTH HeOE3IeKy KH-
BUM Opradizmam rpysry [7].

[MoTpamusirouu 3 IPYHTY B POCIMHHU 4epe3 Kope-
HEBY CHCTEMY, Ba)XKi METalll MOXYTh IE€peMillyBa-
THCSl aKTUBHO (METa0ONIYHUM IIIIXOM) 200 MacHuBHO.
VY nepiioMy BHUINAAKY MOTJIMHAHHS 1 MEpeMiLlIeHHs 10-
HIB METaIiB 3M1HCHIOETHLCS 3a CHCTEMOIO, IO CKJIaja-
€THCS 3 IPOTOIUIACTIB KIIITHH, MOB'SI3aHUX Ia3MOEC-
MamH. [Ipy macuBHOMY TpaHCTIOPTI i0HU, AOCSATHYBIIH
MTOBEPXHI KOPEHS, HOTPAIUBIIOTh Y BUIEHUH IPOCTIp KO-
peHs 1 mami 3 TpaHCHIpaIiifHUM CTpyMOM IiepecyBa-
I0ThCS 10 POCIIMHI. 3 aKTUBHUM TPAHCIIOPTOM IO POC-
JIMHI TIepECyBAETHCS YaCTHHA METANIB, SIKi BUKOHYIOTh
Jeski Oionoriyi GyHKuii (Migb, HUHK, KOOANBT 1 iH.),
a TaKOX METaJIH, Ki XIMIYHO IMOAiOHI 10 HEOOXIigHHX
eJIEMEHTIB (KaaMiil € XIMIYHHUM aHaJIOrOM ILIHHKY).
[Ipote GunbIIicTh MeTaliB, 0COOIUBO Ti, IKi HE € HEOO-
XITHUMH I POCIHH (CBHHEIb), EPEMIIIYIOThCS 3a
noroMororo nudysii. KoHTakTyrouun 3 KITIITHHHUMH CTi-
HKaMH Ta PAAOM MiHEpalbHUX i OPTraHiYHUX CIIONYK,
10 MICTATBCS Y KIIITHHAX, METAIH OCiTAIOTh 1 BTpava-
10Th 010JIOTiYHY aKTUBHICTE. B TOif camuii wac, Komu
BiIOYBa€ThCS 3a0pyIHEHHS IPYHTY BEIHKOI KUTBKi-
CTIO METaJliB, ZiedKa 1X JacTHHA 3/1aTHA OOMHUHATH 3a-
XHMCHI CUCTEMH POCIIHMH 1 TOKCMYHO BIUIMBaTH Ha HHUX
[6].

[Tpu HagXOPKEHH] CIIOJYK METANIB JIO IPYHTY Bi-
N0yBaOThCs HACTYIIHI TIPOLIECH:

- PO3UMHEHHS B PiJUHHIH (a3i;

- I0HOOOMIHHI peaxliii, MOrIMHAHHS METalliB y BU-
T KOJTOTHHUX (hopM;

- YTBOPEHHs CJa0KO PO3YMHHHUX HEOPraHiYHUX
cnonyk (¢docdaris, cymbdimiB, cuaikaTiB, KapOOHATIB,
TOMIO);

- YTBOpPEHHsl CJIAOKO PO3YMHHHUX KOMIUIEKCHUX
CIIOJTYK 3 OPTaHiYHOI0 PEYOBHHOIO.

V pe3ynbTaTi MOXIJIMBA MMOSBA Bi3yaIbHUX O3HAK
TOKCHYHOCTI. OCHOBHI O3HAaKM NPHUTHIYEHHS POCINH
I1i]] BIUTMBOM TOKCHUKAHTIB HECHEIU(iTHI Ta TPOSBIIS-
IOTBCS B OCHOBHOMY B 3HIDKEHHI CXOJKOCTI HACiHHA,
YIOBUTBHEHOMY 3pOCTaHHI, HCHOPMAJIbEHOMY PO3BHUTKY
KOPEHEBUX CHCTEM, XJIOpPO3i, B'THEHHI, 3arudeini poc-
nH. OlHaK y CLIbCHKOTOCITIONAPCHKOMY BUPOOHHIITBI
CJIiI BpaXOBYBAaTH, 1110 Bi3yalbHi 03HAaKH TOKCHYHOCTI
TIOYMHAIOTH TPOSIBIISATHCS, KOJIM KOHIIEHTPALl TOKCHY-
HUX €JIEMEHTIB 3HAYHO MEPEBHUIIYIOTh CaHITapHO-Tirie-
HiYHI HOPMATHBH, BCTAaHOBJICHI JUIS ITPOJLYKIIii POCIUH-
HunTBa. I[lpu 1mbOMy BMICT €leMEHTIB y TPYHTI, 3a
SIKOTO 3'SBIISTIOTECS O3HAKU (PITOTOKCHYHOCTI, TaKOXK
3HauHO nepesuinyots I'JIK [1].
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HeratuBHi ekoJIOTiYHI HaCHiIKH 3a0pyIHEHHS
TPYHTIB TIOB'SI3aHi 3 PYXOMHUMH CIIOJyKaMU METANiB i
MeTasoiiB. [X HasBHICTH y IPyHTI 3yMOBIIEHA KOHIIEH-
TPYBaHHSIM IIUX €JIEMEHTIB Ha TOBEPXHI TBepAMX (a3
IPYHTIB 3 JOMNOMOTOIO peakilii copOiii-aecopOirii, oca-
JUKEHHSI-DO3YMHEHHS, I0HHOTO OOMiHY, KOMIUIEKCHHX
CHOJYK. 301MBbIICHHS KHCIOTHOCTI IPYHTY CYIPOBO-
JUKYETBCS ITIIBUILICHHSM PO3UHHHOCTI CIIOJIYK METalliB,
ae 0OMEKEeHHSIM PO3YMHHOCTI CIIOIYK METaJOIMIIB.

Crionyku MeTalTiB 3aTHI 0 MITpyBaHHS MIPEACTa-
BJICHI BOJHO-PO3YHHHUMH, 10HOOOMIHHIMH Ta HEMIII-
HO3B’s3aHAMH ajncopboBanmMu popmamu. o moTeH-
[iITHOTO pe3epBy BXOASATH (DiKCOBaHi CIIOIYKH, IO TIO-
TpeOyIOTh eHeprii akTuBamii IMOJO mepexony iX y
nepiny rpymy (xeMocopOoBaHi i0HH, i10HH 3 JJOOYTKOM
pozuunHoCTi <10°).

MexaHIYHUH CKJIaJ IPYHTIB, a caMe MepeBakaHHs
B HbOMY TJIMHUCTUX YacCTOK, HAJa€ MPSIMUI BIUTUB Ha
3aKpiIICHHs KaTIOHIB METaiB, Y 3B 3Ky 3 UAM y BaXK-
KUX 32 TPaHYJIOMETPUYHUM CKJIQJOM TTIHHUCTUX IPYyH-
TaX iCHye MeHIIa HeOe3meKa MOKIHBO1 abcopOIIii poc-
JIMHAMH HaJJITUIIKOBOI KiJIbKOCTI METAIIB.

st Toro, mo6 skuii-HeOy s MeTanr 0yB abcopbo-
BaHWH KOPEHEBOIO CHCTEMOIO POCIIMHH, BiH IOBHHEH
3HAXOIUTHUCS B po3umHHIN Qopwmi. [impookucn 1 kap-
OoHaTH MeTalliB CIa0KO PO3YMHHI, 1 3 MiIBUILCHHAM
pH rpyHTOBOTrO pO34MHY 3pOCTa€ BipOTiJHICTH yTBO-
PEHHsI HEpO3YMHHUX TiIPOOKHUCIB i KapOoHaTiB. IcHye
€MHA AyMKa, IO JJIs 3HWKEHHS JI0 MIHIMyMY JOCTY-
MTHOCTi TOKCUYHOTO MeTay B 13 rpyHTi HEOOX1THO mij-
TpuMyBaTH BenuuuHy pH Giusbko 6,5 [8].

[pore, 3a0pyIHEHHS IPYHTIB, SIK IPaBHJIO, CYIIPO-
BOJDKYIOTBCS 3 HAIXOPKEHHSIM 3HAUHOI KIJTBKOCT] OKH-
CIB CipKH Ta a30TY, B pe3yJIbTaTi 4YOTO BigOyBa€ThCA IIi-
JKHCIICHHS TPYHTOBOrOo po3unHy. [Iuromomy 3py-
meHHo pH y KucinoMy HampsMKy CHpHSIOTH 1 JesKi
METaJIH, IPUMIPOM, CBHHEI[b. BHACITIIOK 3HIKYETHCS
CTYMiHb HACHYEHOCTI IPYHTIB OCHOBAMH, ITiJBHIILY-
€TBHCS T1IPOJIITUYHA KUCIOTHICTh. BinOyBa€eThest Takoxk
30iJHEHHS IPYHTY Ha TOHKO JUCIICPCHUI MaTepiai i
JIECTPYKIisi IPYHTOBOTO MPOQ1iIIto.

MerTanu MOXYTh YTBOPIOBATH CKJIaJHI 1 KOMILJIE-
KCHI CIIOJTYKH 3 OPTaHIYHOIO PEYOBHUHOIO IPYHTY 1 TOMY
B IPYHTaX 3 BUCOKUM BMICTOM T'yMYCY BOHHM MEHII JI0-
CTYITHI JJIs IOTIMHAHHS pociinHaMu. OOMiHHA €MKICTh
KaTiOHIB 3aJIS)KUTh B OCHOBHOMY BiJ BMICTy 1 MiHepa-
JIOTTYHOTO CKJIAAY TJIMHHUCTOT (pakiii i BMicTy oprasi-
YHOI PEYOBHHH B I'pyHTI. YUM BHIlEe 0OMIHHA €MKICTh
KaTiOHIB, TUM OiJIbIlIe yTPUMYIOYa 3aTHICTH IPYHTIB
(y meBHHMX MeXax) IIOAO0 METaiB, IO BUKIIOYAE X
BKITIOYEHHS B Tpo(ivHi JaHIiory [3].

[Ipr BHCOKMX KOHIIEHTpAIiIX BAXKKHUX METalliB
(kagmili, cBHHEIb, IIMHK, MiJbh) BiIOyBAa€THCS 3MEH-
IIEHHS KUIBKOCTI XJ10po(iTy, BHACHIZOK MOAABICHHS
CHHTe3y MarHiii-nopdipuna. I1ig BIIMBOM BaKKHUX Me-
TaJliB 3HWXKYEThCA BMICT (ocopy, Kallito, MarHiro B
pocimHax. BusHaueHHs cTymneHs 3a0pyIHEHHS BaX-
KAMHM METallaM1 JJOCUTh CKJIaJ{HE 3aBJIaHHs. Y TPYHTax
BXKI MeTanu € y Gopmi pi3HOMaHITHHX CHOJYK, SIKi
MOXXYTh TpaHCHOPMYBATHUCS 1 TEPEXOAWTH 3 OITHHX
dhopm no iamux. KoHTpoab 3a 3a0pyAHEHHSM IPYHTIB
BOXKUMHU METaJIaMU, B OCHOBHOMY, 31HCHIOETHCSI 32 3
€JIeMEHTaMHU TIEPINOro KJIacy TOKCHYHOCTI (CBHHEIb,

KaJIMil, IIWHK) 1 4 MeTaaMu IPYyroro Kjaacy TOKCHYHO-
CTi (HiKeJb, XpoM, 15 KOOaIbT, Mijb).

OpHI€I0 3 TOJIOBHUX TPOOJEM IPYHTOBOTO ITOK-
pUBY € Horo 3a0pyIHEHICTh XIMIYHUMU PEYOBHHAMH,
0COOJIMBO CHOJYKaMU Ba)KKHX METaJIiB, BMICT SIKUX I1e-
PEBHIIYE TPAHUYIHO JOMYCTUMY KOHIEHTpario [9].

TOKCHYHICTb TPYHTIB CHPHYMHSIOTH CIIOJNYKH Ta-
KHX B&XKUX METaliB, SK: CBHHELb, KaJAMill, IMHK Ta
Migs. 19 Kanneporenom, sikuit 3ry0HO i€ Ha BCi IpyH-
TOBi OpraHi3Mu, € CBHHeNb. BiH HaAXOOWTH y IPYHT
JBOMa IUISIXaMH: IPUPOJHAM — CHIIIKATHUH MU, BYJI-
KaHIYHI aepo30Ii, BYJKaHIYHI CHITIKaTH aepo30JIi, TUM
JICOBUX TI0’KEX, MOPCBHKI COJIi, METEOPUTHHUH TIHJI; aH-
TPOIIOTEHHUM — 3TOPaHHs €THJIOBAHOTO OCH3MHY, BH-
POOHHUIITBO CBHHIIO, CIIAUIIOBAHHS KaM'sHOTO BYTLLIA,
sIKe MICTHTb CBHMHeELb. BiH a1copOyeThCcsi TyMyCcOBUM
mapoMm IpyHTy. Jlns i€l pe4oBHHM XapaKkTepHa He3Ha-
YHa Mirparist B IepHOBO-IIII30JIMCTUX IPyHTax 1 TpaH-
3UTHE NIEPEHECeHHs 3 BEPXHIX IIapiB Y HWXKHI Ha epo-
JOBaHMX I'PyHTaxX. AZCOpOLis CBUHIFO T'YMYCOM aKTH-
Bi3yeTbCSI B JIy’)KHOMY cepenosumii. CBUHEIb
CIIPUYMHSE TOSIBY Ba)XKKOPO3UMHHUX OCAJiB OCHOBHHX
kapOoHartiB, gocdartiB ado TiIAPOOKHUCIB, IO BIUIHBA-
I0Th Ha JKUBJICHHS POCIHMH. TOKCHYHICTH TPYHTIB IS
POCIIMH 3yMOBIIIO€ KOHIIEHTPALlisl CBUHI[IO B Mexax 20-
30 Mr/kr.

CBHHELb TaKOX HE HAJIEKHUTh JI0 KUTTEBO HEOO-
XITHUX MIKpoeJleMeHTiB. BiH € jy)ke TOKCHYHUM ISt
JKMBUX OpraHi3MmiB. 3 KOXXHOI TOHH BHJOOYTOTO CBH-
HITIO JI0 25 KT I0T0 HaJXOAUTh B HABKOJUIIIHE CEPEIO0-
Bule. Bennue3Ha KiIbKiCTb CBUHIIO BUAIIACTLCS B aT-
Mocdepy pa3oM 3 BHXJIOITHUMH T'a3aMH aBTOMOOILIIB.
3a0pyJHEHHS IPYHTY 1 pOCIIMH CBUHIIEM B3JIOBXK aBTO-
MOOLTBHUX AOPITr momuproeThest 10 200 M, a piBeHb 3a-
opymHenocrti carae 100-1000 mr/kr. Pocnuau, mo Bu-
pociu Ha TPYHTaxX, 3a0pyAHCHHX CBUHIEM, HOOIHM3Y
OiANPUEMCTB Ta aBTOCTpaJ OaraTii Ha Ieil eIeMeHT;
0BOYI, 3]TAKK MICTATH CBUHIIIO IoHaliMerte 0,2 Mr/Kr,
1o 1 mr/kr i Oinbe.

KaamMiit notparuisie y rpyHT IIpH 3rOpsiHHI IN3€lTb-
HOT'O TaJIMBa, IPY BUILIABLI PYJ Ta BHECEHHI IOOPUB.
MakcumasbHa aacopOIlist KaaMiro BiZI0yBaeThCS B IPY-
HTAaX 3 BEIMKOIO EMHICTIO BOMPAHHS, 3HAYHUM BMICTOM
TYMyCy Ta BHUCOKHM Ioka3HukoM pH. Mirpamis kaa-
Mil0 B TTTHOWHY 301TBIIYETHCS 13 3MEHIICHHIM BMICTY
TYMyCy, a TakoXX Yy IDyHTax 3 JIETKUM MeXaHIYHUM
cksaioM. Kajmiit He Hale)XuTh /10 610MiKpOETIEeMEHTIB.
BiH BBaka€ThCSA OJHUM 13 HAWHEOE3MCUHIIINX METAIB,
oo 3a0pyIHIOITh 1KYy. Y TEOXiMIYHHMX MPOBIHIIISIX
BMICT KaJIMifO B POCIMHHHX MPOJYKTaX CTAHOBHUTH BiJl
OJIMHHMIIb IO JECATKIB MI/KT, piako csaratoots 100-180
mr/kr [5].

Ha nymky Garathox BU€HUX, KOHIIEHTpAIlis Kaj-
MIIO B POCIIMHAX Ma€ TEHJICHLIIO 10 IiJBUIIEHHS, 110,
OYEBHIHO I10B 53aHO 3 BUKOPUCTAHHIM JJOOpHB Ta IIe-
CTHIIH/IIB, 1[0 MIiCTATH TOMIIIKHU KaaMit0. JloBeJeHO Ji-
TKY 3aJIE)KHICTh MK BMICTOM KaJMIIO B IPYHTI 1 Horo
KOHILIEHTpaLi€lo B pocnuHax. Kanmii Hanexurs 10 cu-
JIbHO OTPYHHUX PEUOBHH.

Minp nposiBiIsiE TaKUi TOKCHYHUH BIUIMB Ha JTIO-
JOVHY: HAJIEXHUTh JO TPYIH BUCOKOTOKCHYHHUX METAIIB,
3MaTHUX CIPUYMHITH TOCTPE OTPYEHHS, IO MAaIOTh
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MIMPOKUH CIIEKTP TOKCUYHOI Iii 3 OararbMa KIiHid-
HUMU nposiBamu. Kitac HeGe3meqHoCTi 3a TirieHiYTHUMHA
uopmarusamu: I-111. [pyHT: cepenniil BMiCT y rpyHTax
6-60 mr/kr. Migp oJMH i3 HAalIMEHIII PYXOMHUX BaXKKHX
METaJliB, X04a KOHIIEHTpalis Y I'PYHTOBHX PO3YHMHAX
JoBouti Bucoka — 3-135 mr/n. Yci MiHepanu 31aTHi aj-
copOyBaTH MiJb i3 PO3UMHY HAHOUIbIIE KUIBKICTH OK-
cuau ¢Gepymy 1 MaHrany, amopQHi rigpooxcuau ¢e-
pyMy 1 airoMiHiI0 1 TIMHHUCTI MiHepand. PerioHambHI
KJIapkd g IpyHTiB Ykpainm: 8-83 wmr/kr. TK: 3
MI/KT — pyxomi (opmu, 55 — Banosi popmu (3 ypaxy-
BaHH;IM ¢oHy); 50 Mr/kr + ¢oH, Banosi popmu — 100,
pyxomi — 3; 100 Mr/kr. PyxomicTh MUHKY Ta HOTO HaJ-
XO/KCHHS B POCIIMHU 3aJI€KHUTh BiJl KUCIOTHOCTI IPY-
HTY, BMICTY i pyXOMOCTI CIIOJIyK iHIINX €JIEMEHTIB, 1H-
TEHCUBHOCTI MikpoOionoriunux mnpouecis. Kwucmi
TPYHTH XapaKTEPHU3YIOTHCS JTOCUTH BUCOKUM BMiCTOM
IUHKY. PiCT pOCIUH NpH 1IbOMY 0CIIA0II0ETHCS, MOJIO/I
MaroHH BiIMUPAIOTh, JINCTKU BKPHBAIOTHCS ipiKaBo-0y-
pPUMH IUISIMAaMH. 32 BUCOKOTO BMICTY IIMHKY B IPYHTI
3HIKYETHCS 3aCBOIOBAHICTE Mi/li POCIIMHAMH.

HamnmnmkoBa KibKiCTh BaKKHX METAIB y TPYH-
TaX — Ie Ay>ke HeOe3MeuHni eKoJIoTiuHmiA (hakTop, Mis
SIKOTO MOCHITIOETHCSI Yepe3 MPOHUKHEHHS CIIOJIYK BaX-
KAX METaNiB B IPYHTOBI BOAH, HAKOITMYCHHS B OpPraHi-
3Max POCJIMH, HETaTHBHUI BILIMB Ha IPYHTOBI OpraHi-
3MH Ta BUPOLIYBaHHS €KOJIOT1YHO HeOe3MeyHoT MpoIy-
KIi.

Benuky HeOe3neky NpelnCcTaBIsIIOTH BaXKKi Me-
TaJly, sIKi NOTPAIUISIOTh Y IPYHT y BHIJISII aepO30JIiB 1
muTy. Aepo30Ili € OCHOBHUMH HOCISIMU PO3CISIHUX Ba-
JKKHAX MeTaliB y atmMoctepi. PewoBuHu B atmMocdepy
HaJXOJATh BHACIIZOK aHTPOIIOTE€HHOI MisUIBHOCTI Ha-
CEJICHHS Ha HaBKOJIMIIHE NIPUPOJIHE CepeloBHIIE. 30K-
peMa, 3 IPOMHCIIOBHM JTUMOM y aTMoc(epy MoTparuis-
FOTh MiJIb, CBUHEIb, MAHIaH Ta HiKeJIb. € KUJIbKA CIIO-
co0iB BUBE/ICHHS a€pP030JIiB i3 aTMoc(hepH, HATIPUKIIA/,

nmudy3is Ta MOKpEe 0CaPKeHHs, TOOTO BUBEICHHS 3 OCa-
nmamu [12].

CBuHelpb, SIKMHA HAIXOAUTh Y IPYHTH, AYKE IIBHU-
JIKO BTpayae PyXJIMBICTh B PE3YJIbTATi XIMIYHUX peak-
i, SIKi CyIPOBOJUKYIOTECS] YTBOPEHHSIM MaJOpO3UUH-
HUX CIIOJTyK. AJle IIeH Impoliec 3anexuTs Bix pH rpyHTy.
Tak six Ha BiHHMYYMHI nepeBakHa OLIBLIICT IPYHTIB
KHCJIi, TO 1 Maii>ke BeCh CBUHELb 3HAXOJUTHCS Y PYXJIH-
Bilf popmi. HasgBHICTE y IpyHTI iHIIKUX MeTaIiB (MOJi0-
JIeHYy, XpOMY) 3HIXKY€E PYXJIUBICTh CBHHITIO 1 HOTO TIOT-
JTUHAHHS pociuHaMu. KoHIIEHTpaist CBUHITIO B IPYHTI
TaKOXX 3aJICXKHUTH Bl pernbedy MiCIIEBOCTI, Ha sKii 3Ha-
XOIUTHCS JTaHa aBTOMAricTpas.

3a0pyqHEHHS I'PYHTY BaXKMMHU MeTajlaMd HpU3-
BOJIUTH JI0 3HIKCHHS BPOXKAMHOCTI 1 IKOCTI CIITBCHKO-
rOCIoIapChKOi MpoayKuii. Baxkki MeTaau B OpHUX Ipy-
HTaX CTAaHOBJISITH CEPHO3HY 3arpo3y i IS 310pOB s JII0-
Jiel, OCKIIBKY 3 TPYHTY BOHU NOTPAIUISIOTH B POCIIUHHY,
a3 HUX — B opraHi3m. [loTparmisiroun B oprati3m, BaxKki
MeTaIn HaKOIUYYIOThCSI B OCHOBHOMY B HUpKaX 1 Ie-
YiHIi, BUKIAKAIOYN CEPHO3HI MOpymeHHs 0OMiHy pe-
YOBHH. 3 OpraHi3My IepecTaroTh BUBOAUTHCS TOKCHHH,
PO3BHBAETHCS LU P BAXKHX 3axBOproBaHb. Ha-
TIPUKIIaJ, CBUHEIb HETATUBHO BIIMBAE Ha (DYHKIIOHY-
BaHHS HEPBOBOI CUCTEMH, IITYHKOBO-KHIIKOBOTO Tpa-
KTy, KpoB0o0oOir. Oco0nuBo HeOe3neyHnid CBUHEND IS
JUTSYOTO OpraHi3My, 10 Ma€ IiJBUIICHY YyTJIUBICTS.
Bakki MeTau MOXyTb IPOBOKYBAaTH PO3BUTOK aHEMil,
pYHHYBaHHS KiCTKOBOI TKaHWHH, IPOOJIEMH 31 LIUTO-
BUJTHOIO 3QJI03010.

ToMmy aHami3 rpyHTY Ha Ba)KKi METaJH Ma€ BaX-
JIMBE 3HAYCHHS HE TUIBKH I MOHITOPHHTY CTaHy I'py-
HTIB, a ¥ U1 JTFOICBKOTO 310poB’st [11].

KoHrneHTparist BAXXKHX MeTalliB y pyHTax, Ta HO-
PIBHSHHS 11 3 TPAaHUYHO JIOITyCTUMUM KOHILICHTPALISIMA
3a3HaueHo y Taoum. 1.

Tabmurgs - 1
KoHueHTpanisi BaskKHX MeTaJdiB Y IPYHTaX KYJIbTYP, MI/KI
. DakTHYHA KOHUEHTpauist
Baskki merajan raK Tione 1 o 2
CBHHELD 6,0 2,7 2,3
Kangmiit 0,7 0,72 0,68
Mins 23,0 14,5 13,7
Huuk 3,0 1,2 2,2

Buxoasuu 3 orpuManux naHux tabmuii 1 HeoOXi-
JTHO BiIMITUTH, IO KOHIIGHTPAIlisl BAKKUX METAIB y
TPYHTI Ha MJOCHIIPKYBAaHHX CITbCHKOTOCIIOAAPCHKUX
YriAQsIX Jie BUPOIYEThCS Oyia B MeXax AOMYCTUMHX
piBHiB. KOHIIeHTpallisl CBUHIIO Y TPYHTI MEpIIOro Ta
Jpyroro moisi Oyja HWXKYa 3a I'PAHUYHO JONMYCTHMI
KOHIICHTpAIi1 BiAMOBIIHO Yy 2,2 Ta 2,6 pa3u. KoHIeHT-
parlist KaaMiro B TPYHTI mepmioro mojs Oyiia BUIIA 3a
TpaHUYHO AOMycTHMI KoHIeHTparii y 1,03 pasu, Toxi
SK y ApyroMy Oyia HaBmaku Hik4a y 1,03 pasu. Kon-
HEHTpalisd MUHKY y TPYHTI MEPIIOro i APYroro Mmojs

Oyma HIDKYa 3a TPAHWYHO IOIYCTHMi KOHIIEHTpamii
BiamoBigHO y 1,59 pasm ta 1,68 pasu. Konmenrpartist
Mifi y TpyHTI epmioro moss Oyna amxda 3a IAK y 2,5
pasu, a apyroro y 1,39 pasu.

I3 ganoi TabauLi MU MOKEMO TOOAYUTH, 110 KOH-
LEHTPALisl BAXKHUX METAJIB Y TPYHTI KOJEKTUBHHUX I'0-
CIIO/IapCTB, B NMPHHIIMII HE MEPEBUIYE IPAHUYHO J0-
ITyCTHMIi KOHIIEHTpamii (KpiM KaaMilo).

[MopiBHsIIBHA XapaKTePUCTHKA KOHIICHTpAIii Ba-
KKUX METAaJIB y TPYHTaX JOCITIKYBAaHHX IIOJIIB 3a3Ha-
4yeHa Ha puc. 1.
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Buxonsuu 3 oTpuMaHUX JaHUX JiarpaMu BCTaHO-
BJICHO, III0 KOHIIEHTPAIIisl CBHHITIO Y TPYHTaX MEPIIOTro
mosist y 1,17 pasm OinbIa 3a KOHIICHTpPAI[il0 CBUHIIO
npyroro nouist. KoHIeHTpauis KaqMiio y nepioMy moJi
cranoBuia y 1,05 pa3 Oinbliie HiXK y TPYHTaX IPyroro
nojisi. DakTHYHA KOHIICHTPAIliST Mifl y TPYyHTaxX mep-
oro noiist y 1,05 pa3 Oublia MopiBHSHO 3 KOHLIEHTpa-
II€I0 [[LOTO XK €JIEMEHTa Y IPYroMy IoJji. A OT KOHIIe-
HTpAIlis MUHKY Yy apyromy nomi y 1,83 pasu Buina 3a
KOHIICHTPAIIIO [INHKY Y TIePIIOMY IIOJIi.

3HU3UTH BMICT BOXKKUX METaTIB (SKIIO X KOHIIE-
HTpAIlis IepeBHIIee TPAHUIHO JTOITYCTUMI KOHIICHTpA-
1il) y IPYHTaX € JOCHTh CKJIaTHOIO TpobieMoro. Jlis ii
BUpIMICHAS HEOOXITHO MiIXOAUTH KOMIDIEKCHO. [lo-
nepiie HeoOXiJHO BpaxyBaTH €IIEMEHTH-aHTArOHICTH
Ba)XKKMX METaJIiB, IPU BHECEHHI SIKUX IPYHT BiJI IaHOTO
BUJly B)XKOTO MeTally Oy/ie OUMILATHCh HIISIXOM 3aMi-
nienns. Llet crocid € eheKTUBHUM, ajie HaJATO JOPO-
I'MM, TOMY 1110 HEOOX1IHO BHOCUTH JIOPOTi XiMi4Hi pe-
YOBHMHHM Y BeNHKii KimpkocTi [11].

ToMy GBI TIEPCTIEKTUBHUM CIIOCOOOM € HE BH-
JMYYCeHHs] BaXXKUX METAJIB, a MEPEBECHAS Y MaJlopy-
XOMI Ta MAJIOAKTHBHI CIOYKH. L{pOT0 MOKHA TOCATTH
NUISTXOM ITiIBUIIECHHS €MHOCTI BOMPHOTO KOMILIEKCY
IPYHTY BHECEHHSM IIE€BHHUX JOOPHUB, EPEBAXHO Opra-
HIYHMX, CHJIEpaTiB, MOCIily Ta MiKpO10OpHB.

B yMOBax iHTEHCHBHOT'O aHTPOINOT'€HHOTO BILIHBY
CIIOCTEPITaeThCSl BUCOKUN PiBEHb HATXOKCHHS BaXK-
KX METJIIB y arpOeKOCHCTEMU B OKPEMHUX BHIAIKAX
MOHAJT JOMyCTHMI piBHI. L{e mpu3BOANTE 10 3HIKEHHS
SIKOCT1 IPOAYKIii pOCIMHHUITBA, POOUTH i1 HebOe3med-
Hoto st HaceneHHs [10].

AHTpONOTeHHHH BIUTMB Ha 3a0py/IHEHUX I'PyHTaX
BaXKUMH METaJTaMH OCTAHHIMH POKaMHU BUBYAETHCS
OaraTbMa y4eHHMH, TOMY II0 NMHUTaHHS BUPOOHHIITBA
SKICHOI €KOJIOTTYHOT MPOIYKIIT AJIsl Xap4dyBaHHS JIO-
JIMHU Ma€ BaXKJTMBE 3HAYCHHS y Cy9aCHUX €KOJIOTTYHUX
YMOBaX.

Jis 3HIDKEHHS iHTEHCUBHOCTI 3a0pyIHEHHS Ipy-
HTIiB BaXXKHMHU METaJlaMHU pO3pOOJICHO Psifl 3aXO0/iB, 30-
KpeMa, 1 3acTOCYBaHHS MIKpOJOOpHB Ta IHIINX, 3a-
MiCTh MiHEPATBLHUX NOOPHUB, SKi € TMOTY)KHUM J[Kepe-
JIOM Ba)XKKHX METaiB.

Hamu BusiBICHO BIUTMB BHECEHHS MIKpOZOOPHUB 3
METOIO 3HIKEHHS KOHLICHTPALil CBUHIIIO, KaJIMif0, -
HKY Ta MiJi.

Mikpono0OpuBa - 11e 100pHBa, SIKi MAIOTh Y CBOEMY
CKJIaJi MIKpOEJIEMEHTH, Taki sk 0Op, MapraHeib, 3a-
J30,lIMHK, Migp Ta iHm. MikpoeneMeHTH HEeoOXimHi
JUIS. HOPMaJIBHOT JKUTTEAISIBHOCTI POCIIUH, BUKOPHC-
TOBYIOTBCSI Y MIKPOKIJIBKOCTSIX 1 HE MOXKYTh OYTH 3aMi-
HeHi iHmUMH pedoBHMHaMu. Hecrtaua iX y IpyHTI He
MIPU3BOJUTE 10 3aru0esi pociuH, ajle € MPUINHOI0
3MEHIIICHHS MIBHIKOCTI W Y3TOMKEHOCTI MPOTIKaHHS
010XiIMIYHHX peakTiii [4].

3HaueHHs MIKpOJOOpHB AJIsI MEIOHOCHHX KYJIb-
TYp:

- BUKOPHUCTaHHS MIKpo10OpHB 3a0e3neuye BUCOKI
NpUOaBKU BPOKAKO Ta 3HAYHO TIOJIIIIYE SKICTh CiJIbCh-
KOTOCIOAapChKOT POIYKIIIT;

- BHECEHHSI MIKPOJIOOPHUB Pi3KO aKTHBYE PO3BUTOK
i pobOTy KOpEHEBOI CHCTEMH, 301IbLIYIOYH JOCTYII-
HiCTh crosykK Qocdopy y IpyHTi;

- MIKpOJJOOpHBa iCTOTHO BILTMBAIOTH Ha e(DEKTHB-
HICTh HAIXO/PKCHHS OCHOBHHX E€JIEMEHTIB JKHBIICHHS
(azot, ¢ocdop, kamiit) y pocimHu. HamxomkeHHS
a30Ty 3HAYHO 30UTBIIYETHCS 32 HASBHOCTI 3altiza, Map-
TaHIIIO 1 IWHKY, a HAAXO/PKEHHS (ochopy - KaTBINIO 1
Miji;

- MiKpomoOpuBa MOTPiOHI I MOBHOLIIHHOTO PO-
CTy 1 PO3BUTKY POCIHH OCKUIBKH ONTUMI3YIOTh MiHe-
paJibHE KUBJICHHS POCIINH;

- MIKpOJJ0OpMBa BiAIrparoOTh BAKIMBY POJIb Y i~
BHIIICHH] CTIHKOCTI POCIHH A0 IPUOKOBHX 30y THHKIB,
OakTepiaJIbHUX 1 BIpyCHHX 3aXBOPIOBAHb.

Haii0inpm BUNpaBIaHUM 3 €KOHOMIYHOI TOYKH
30py € BHECEHHS MiKpPOEJIEMEHTIB IIiJ] 4ac 1o3aKopeHe-
BOTO IIJPKUBJICHHS Yepe3 JIUCTS, SIKE TapaHTye Maibke
100 % ix 3acBoeHHs. MIiKpOEGIEMEHTH 3a JINCTKOBOTO
BHeceHHs B 10 pa3iB edekTHBHIIII, HIXk 32 BHECEHHS X
y IPYHT, Jie¢ BOHH MOXYTh 3B'S3yBaTUCh Y HEJOCTYIIHI
crionykw [8].

Jlist 3a0e3nedeHHst HalO1TBIIOT €pEeKTUBHOCTI TTO-
3aKOPEHEBOTO ITi/HKUBIICHHS, WOTO CIiJl TOBOJUTH B
KpUTHYHI (a3H PO3BUTKY, Ki XapaKTepHi IS KOXKHOT
KyJIBTYpH.
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Kpim Toro, mpu 3acTocyBaHHI MiKpOJOOPHB ISt
M03aKOPEHEBOTO ITi KUBJICHHS CIIOCTEPIraioch 3HAUHE
3HW)KEHHSI PiBHS YPa)KeHHS! POCIIMH XBOPOOaMH.

Otxe, 3aCTOCYBaHHSI MIKpOJOOpUB y CyYacHHX
crcTeMax yA0OpeHHs € OCHOBHUM LIUISIXOM BHPILICHHS
npobyiemu AedinuTy MIKpOeJeMEHTIB Ta 3abe3nedye
HaMKpaIly Bifavy BiJ BKJIAJCHUX MaTepiajJbHUX pe-
CypciB.

Haiimingimme opraniyHe JOOpPUBO y CaliBHUKIB -
KYpSTIHid TOCIif. 3MICT B HhOMY KOPHCHUX PEYOBUH HE
3pIBHAETBCA 3 THOEM abo meperHoeM. Ha BiaMiHy Bix
IHIIAX BUAIB JOOpMBa, OCHTI OLTbII e(heKTUBHE i €KO-
JIOTiYHO YmcTe mipKkuBiIeHHA. Kypsauit mocmix nobpe
3aCBOIOETHCS POCIIMHaMU. BHOCHTH HOro MoJKHa Mpak-
THYHO MiJ B¢l KymbTypH [5].

Bwilieni B Kypsi4oMy MOCIIJIi PEYOBHHU TPAKTH-
YHO HE BUMHUBAIOTHCS 3 IPYHTY, IPUCKOPIOIOTH J03Pi-
BaHHs IJIOAIB 1 MiABUINYIOTH BpoxaliHicTh. Kopenena
cucTeMa pociuH 100pe BOUpae BCi HEOOXiIHI MOKUBHI
peuoBuHHA. OCHOBHI KOPHCHI PEYOBHHH, IO BXOASTH
IO CKJIAAY KypsdOTo TOCIIAY: a30T, KauiH, ¢pocdop, 3a-
J1130, Mardii, KajabIii.

Kypstumii mociiy akTHBiI3ye MUPKYJIAIII0 BOIU B
TPYHTI, IOTIOMAarae pociIHaM IEPeHOCUTH Nocyxy. Po-
CJIMHHU, SIKi MIATOIOBYIOTh KYPSYHM IIOCIiZOM, MEHIIIE
CXWJIBHI JI0 TPUOKOBHX 1 OaKTepiabHUX 3aXBOPIOBAHb.
KpiM nporo, Kypsiauii oCiijL IMoKpalye CKiaz IpyHTY,
3a0e3Meyuye XapuyBaHHS MPAKTHYHO JJISI BCIX OBOYE-
BUX 1 IIJIOZOBO-STITHUX KyJIbTYp. BHOCATH T0OpUBO 3a-
3BHUail oAKH pa3 B 2-3 poku.

IMocnix cmig 000B'I3K0BO 3aKiIamaTH B IPYHT. 3a-
CTOCOBYIOTH IIOCIIJ B piAKOMY BHTIIiIi: Ha 10 miTpiB
BOJIU 3HAJO0UTHCS 1,5 KT 1oOpuBa. 3aMIIUTH PUTO-
TOBaHE JOOPWBO Ha KibKa MHIB st OponinHs. [lepen
3aCTOCYBaHHSM CIIiI 0OOB'SI3KOBO PO3BOIMTH BOJIOIO.
Konuenrpartiisi po3urHy i HOpMa MOJMBY Ul KOXKHOT
pociuHu Oy/ie BiApi3HATHCS. 3a3BU4ail Ha KBaJApaTHUN
MeTp moTpiOHo 2-3 Kr no6puBa [3].

[Tpu nonuBi cI1iji yBaXKHO CTEIKHUTH, 100 IPUTOTO-
BaHMH PO3YMH HE NOTPAIMB Ha JIMCTS POCIMHH, TaK SIK
1[e MOKe TPHU3BECTH 110 omiky. [licis mpoueaypu Bci
TPSIIKH, SIKI yJOOpIOBAIM TIOCIIIOM, MOTPIOHO PSCHO
MOJINTH BOZO10. Lle 3MEHINTh KOHIEHTpamito 100puBa
1 OYMCTHUTB JIMCTS Bi/l MOKJIMBOTO TOTIAJIaHHS PO3UHHY.
Coij 3HaTH, 0 BHOCUTH MITAIIWHIN ITOCII Ha TUITHKY
noTpiOHO piBHOMIpHO. HexTyBaHHA MM TNpaBHIOM
MOX€ IPUBECTH JI0 3arHOei POCIUHY.

I'Hilt — HalOLIBII TOIIMPEHe OpraHiuHe JOOPHBO.
BuxopucroByBaTH CBIXXKHM IOoro He Oa)kaHO — Kparle
MOTPUMATH B KyTIi, 00 coJiomMa Ta iHIIi POCIHHHI pe-
IITKH HaIiBPO3KIAIHCH (CTaIN OypO-KOPUIHEBOTO KO-
JTHOPY 1 JIETKO JIaMaliuch). Ha BaKKHUX 32 MEXaHIYHUM
CKJIQJIOM TpyHTax Horo BHeciTh mo 30-35 kr Ha 10 M2 ,
Ha nerkux — 40-60. SIKio THO T0CTAaTHLO, HOrO HO-
pMy MO>KHa 30UTbIUTH B 2-3 pasu. CBUHSAYMHA THIH
000B'13K0BO Tpeba KOMIIOCTYBAaTH HE MEHIIE POKY.

[TeperHiii — rHI, 110 JOOPE PO3KIABCSA MiCIIS OTHO
YU JBOPIYHOT0 KOMIIOCTyBaHHs. Halikpamuii meperHii
— cunenp. Moro crix BHOCHTH Hacammepen 39 y Ten-
T 1 TApHUKH, TTPU BUPOIYBaHHI OBOYIB 1 KBITIB y
KIMHATaX, JUIsl MiJPKUBJICHHS CYHUIlb, 0araTOpigyHHX
OBOYEBHX POCIIHH.

Topd — BunpoOyBane, qyxe moumMpeHe 100pUBO
B palioHaXx, Jie B OoJioTa i BenuKi 3amaBu pik. ['oTyBatu
Horo moTpiOHO 3a3malerib, KOMIOCTYIOUH 3 (heKai-
SIMH, THO€EM, IOJHMBAIOYM THOIBKOIO Ta OOBTaHKOIO 3
MITAITAHOTO TOCHiAy. J{7s 3MEeHIIIeHHSI KUCIOTHOCTI Ha
100 xr Topdy momaiite 2-3 kr BartHa abo 3-4 Kr moreny.
Jis migBUIIEHHS TOXUBHOCTI B TOp¢ migMimaiTe 10
2 % Bix Horo Macu ocdopurHoro 6oporrHa adbo iHmIi
¢docdopHi 100puBa i TaKy K KIIBbKICTB KamiitHux. [Tics
TaKoi MATOTOBKU TOP() MOXKHA BHOCUTH /1 IEPEKOITY-
BaHHS I'PaHTy BOCEHH, JUISl HIJUKUBJICHHA 1 MYJbuy-
BauHs [2].

Cunepatu (3es1eHi J0OprBa) — POCHMHU, SIKI THM-
YacOBO BUPOIIYIOTh Ha BUIbHUX AIJISTHKAX IPYHTY 3 Me-
TOO TIOJIINIIEHHS CTPYKTYPH IPYHTY, 30aradeHHs Horo
a30TOM Ta MPHUTHIYEHHs pOCcTy Oyp'sHIB. 3a3BU4ai, cH-
JiepaTH BUPOLIYIOTECS B OKPEMHUH IepioA yacy, a moTimM
TIPOOPIOIOTHCA Ta 3MIMIYIOThCA 3 TPYHTOM Y HEHO3Di-
oMy BHUAi, a00 He3a0apoM Micis IBITIHHA acOIifo-
I0ThCS 3 OPTaHIYHUM CUIbCHKUM FOCHOAAPCTBOM 1 BBa-
KAIOTHCS HEOOXITHUMHU JJIsl CHCTEM 3 OJHOJITHIMH Ky-
JIbTypaMH, SIKi X04yTh 3p0OUTH cTiKkuMu. TpanumniiiHo
MIPaKTHKY BUKOPHCTAHHS CHIEpaTiB MOXKHA BiJHECTH
JI0 ITUKITY TIAapYBaHHs 3¢MJIi B CIBO3MIiHI, SIKUI BUKOPHU-
CTOBYETBCS IS BIIOYNHKY 3€MJI.

CunepatamMd MOXYThb Oyt 0OOOBi, Taki SK COA,
JlaryTa, OJZHOJITHS KOHIOIIMHA, TOPOIIOK, a TAKOX HE
0000BIi, Taki sIK IPOCO, copro, rpedka. boOosi cume-
paTi 4acTo BXKHBAIOTHCS 3aBSKH 1X a30TOQIKCYI0UNM
3II0OHOCTSIM, B TOU Yac Ik He000OB1 BXKHBAIOTHCS Iepe-
Ba)XHO JUIsl IPUYIIEHHS Oyp'stHy Ta 301IbIIeHHs Oio-
Macu B IpyHTI. CuziepaTy 3a3Bu4ail BUKOHYIOTh JIeKi-
JbKa (QYHKIIH, SIKI MICTATH B CO01 OKPAIEHHS IPYHTY
Ta HOro 3aXucT:

— 0000BI cuzepaTH, Taki SIK KOHIOLIMHA Ta TOpo-
HIOK MiCTSTh a30TO(IKCYI0Ui OaKTepil B KOPSHEBUX OY-
mp0ax, SKi IePEeTBOPIOIOTH aTMOC(epHHA a30T Ha (o-
pMy, IpUAATHY U1 BXKUBaHHS pocnuHamu; 40 — cune-
pata 30UTBIIVIOTH BiJICOTOK OpPTaHiYHUX PEUYOBHH
(biomacn) y IpyHTI, TAKUM YHHOM ITOKPAIYIOUYH 3aTPH-
MYBaHHS BOJIH, acpallio Ta iHI XapaKTePUCTHKH IPy-
HTY;

— KOPEHEBI CUCTEMU JESTKUX BUJIIB CUIEPATIB MPO-
POCTaOTh TIIMOOKO Y IPYHT Ta BUTATYIOTh HAaropy Ko-
PHCHI pEUYOBHHH, HEIOCTYTIHI I POCIIHH 3 MIJIKOFO KO-
PEHEBOIO CHCTEMOIO;

— JIesIKi CUJIepaTH IiJl Yac IBITIHHS HATAIOTh KOPM
UL 3aTMIIBHAX KoMax [6].

KoedimieHT 3HMKEHHS IHTCHCHBHOCTI 3a0pya-
HEHHS I'PYHTIB BaXKMMH METAJIaMM 32 arpoXiMiuHHX
3aX0/IiB HaBeJeHUi B Tabui 2.
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Ta6nuud - 2

EdexTnBHiCTh 3HHKeHHSI KOHIEHTPaLil BaKKHX MeTaliB
Y IPYHTI CiIbCbKOr0CNOJapPChbKHX Yri/ib 32 BUKOPHCTAHHSA arpoxiMi4yHHX 3aX0/iB, pa3iB

KoedinieHT 3HMKeHHS 3a0pyIHEHHS TPYHTIB Ba’KKHUMHU MeTAa-
3axoau JIAMH 32 BHKOPHCTAHHS arPOTEXHIYHHX 3aX0/1iB
Pb Cd Zn Cu
BukopucTaHHs OpraHivHUX JOOPUB 0,9 0,4 0,7 0,7
BukopuctanHs MiKpog00puB 2,3 2,1 0,7 0,8
BukopucranHs nociiny 3,2 2,7 0,8 0,7
BukopucraHHs cuzepatis 3,1 2,3 2,9 1,8

Tak, HaliBUILI TOKa3HUKU KOe(ilieHTa 3HIKESHHS
IHTEHCHBHOCT] 3a0pyJHEHHS Yy IDYHTI BHSBJICHO 3a
CBHHIIEM Ta KaJMi€M IPU BUKOPHCTAaHHI MOCIiay, 11~
HKY 1 MiJli IpH BUKOPUCTaHHI CHIEpaTiB.

BHeceHHs mocTiny y IPYHT 3HIDKYBAJIO Koediri-
€HT IHTCHCHBHOCTI 3a0pyIHEHHS CBHHIEM Ha 2,3, Oi-
JIBIIIE TIOPIBHAHO 3 OpraHivHuME noOpuBamu Ha 0,9 mo-
PIBHAHO 3 MiKpomOOpHBaMHU.

Haii0inpmuii BIUIMB HA 3HIKCHHS KaaMIlo y Ipy-
HT1 OYJI0 32 BUKOPUCTAHHS MOCIiTY, TOPIBHSIHO 3 Opra-
HIYHMMH JOOpHBaMH , MIKpPOJZOOPHBAMH i CHAEpATAMH,
JMaHui Koedirient 0ys BumuM Ha 2,3, 0,6 Ta 0,4 Bixmo-
BIJTHO.

BHeceHHsl y IpyHT OpraHi4yHuX i MiKpogoOpHB Ta
MOCIIiy Majo Maike OJHAKOBI NMOKa3HHKH IO 3HHU-
JKEHHIO 1HTEHCUBHOCTI 3a0pyaHenHs unHkom (0,7-0,8)
1 TIOPiBHAHO 3 HUM BUKOPHCTOBYBABCS CHIEpAT 3HH-
310 BMICT IMHKY Haifkparmie — Ha 2,1-2,2.

AHAIIOTIYHO BIDIMBAJIO BHECEHHS X TOOPHB 1 Ha
3HIDKCHHS Mifll y TpyHTi. BHECEHHS cuaepariB 3HIKY-
BaB BMicT Mifi Ha 1,0 - 1,1 mopiBHSHO 3 iHIIHMH 100-
puBamu [6].
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POSSIBILITIES TO REDUCE THE CONSUMPTION OF WATER RESOURCES OF THE
AMUDARYA AND SYRDARYA RIVERS

Annomauusn

OCHOBHbIMU UCMOYHUKAMU B0OHBIX pecypcos Ha meppumopuu Cpedreti A3uu asnsiomcsa peku Amyoapes u
Coipoapos. Obe A81310mcst eOUHCIMBEHHBIMU KPYRHBIMU 8000MOKAMU, RPOMEKAIOWUMY NO MEPPUMOPUU HECKOb-
Kux cmpan. Ilo npuyune croxicusuuxcs npupoOHbIX YCao8uil, 600y U3 IMUX pex 8 Oonbuux 06vémax 3abuparom
Ha opouteHue, 4mo npueeio K obmenenuio ApaﬂbCKOZO MOPHL. B cmamve paccmompeHrsbl 603MOICHbLE NYyMU no
CHUJCEHUIO 6‘0001’!0711}766]161—114}2, C Yejlblo 60CCMAHOBIIEHUA U COXPAHEHUA 60()Hbzxpecypcoe oamux pex u Ap(lﬂbCKOZO
Mmopsi.

Abstract

The main sources of water resources in Central Asia are the Amu Darya and Syrdarya rivers. Both are the
only major watercourses in several countries. Due to the prevailing natural conditions, water from these rivers is
taken in large volumes for irrigation, which has led to the shallowing of the Aral Sea. The article discusses possible
ways to reduce water consumption in order to restore and preserve the water resources of these rivers and the

Aral Sea.

Knroueswte cnosa: pexa, so0onompedienue, opouienue, 600HbLE PecypCbl
Key words: river, water consumption, irrigation, water resources

Ha teppuropun Cpenneit Azuu copMupoBaiics
PE3KO KOHTMHEHTAJIbHbIN THI KJIMMAaTa, B paBHUHHOMN
gacTH apuaHbIH. OH XapaKkTepu3yeTcs MajbIM KoJrue-
CTBOM BBITMAJIAIONIUX aTMOC(HEPHBIX OCaIKOB (OKOJIO
100-200 mm/rox), mpeobIagaronUM TOCHOCTBOM CY-
XMX KOHTHHEHTAJhHBIX BO3IYIIHBIX MAacCC, BBICOKHMU
CpeIHEMECSYHBIMU TEeMIIepaTypaMu BO3ayxa ¢ 0OJb-
IIHMH CyTOYHBIMU KOJICOAHHUSMH, BBICOKOW HCIapsie-
MOCTBIO, YTO BBI3BIBaeT OObmION aedunut Biaru. Mc-
TOPUYECKH, HEKOTOpPBIE YACTH PETHOHa OOpaMIICHBI
BBICOKUMH TOpPaMH, KOTOPBIC BBITSHYTHI B IIUPOTHOM
HaIlpaBIeHUH. MexX Ty Top pacroyaraloTcsi MHOXKECTBO
JIOJIMH U TIyOOKHE MEXTOpHbIE KOTIOBUHBI. [ OpHBIE
XpeOTHI MPEMATCTBYIOT MPOXOKIACHHUIO 3aMMaTHBIX BO3-
JYIITHBIX TEYECHUHU, M3-32 YeTro Ha BHEIIHWUX CKJIOHAX
BBINTaZaeT OOJbIIee KOINIECTBO aTMOC(EpHBIX ocal-
KOB, B CPABHCHUHY C BHYTPECHHUMH pallOHAMH.

Ha rteppuropun CpenHelt A3um peku pacmpese-
JICHBI HEPaBHOMEPHO. B ropax u mpenropbsx HaOIo-
JaeTCs JOBOJILHO OOJbIIasi TYCTOTa PEYHOH CETH.
BonpmuHCTBO pek pernoHa OepyT CBOE HAYalI0 U IPo-
TEKaIOT UMEHHO B TOPHBIX paiilOHaX, B OCHOBHOM 3TO
Majble pekd. Ha paBHMHHBIX kK€ y4acTKaX UX OYEHb
MaJIo, JIMIIb TOJBKO KPYITHBIE PEKH IepPEeceKaroT Iy-
CTBIHHBIE TeppUTOpHHU. V3 3TOTO CrieayeT, 9To KIuMaT
1 penbed MECTHOCTH 00pa3yroT OJHY W3 BaKHEHIIHX
ruaposiorndeckux ocobenHocrerr CpenHeit A3uu, Ko-
I/1a TOPHI SBJISIFOTCS MECTOM HAKOILICHUS BOJHBIX pe-
CYpCOB, & paBHHHBI - MECTOM KX PacXojia ¥ UCTIapPCHUSI.

Kak ommceiBasiochk paHee, JHIIb KPYIHBIE PEKU
CIIOCOOHBI T€Yb 10 TEPPUTOPHUHU ITYCTBIHHBIX MECTHO-
cteil. Takumu pekamu siBIsIFOTCST AMynapbs u Ceipna-
PBs, KOTOPBIE BIAJAlOT B ApaibCcKoe MOpe.

CoIpaapbs - BTOpas o BogHocTh peka Cpenneit
Asun. Eé miomans 6acceitna cocrasmsier 219 000 kv?,
mpu uHe pekd 2212 kM (3019 kM oT mctoka p.Ha-
poiH). OOpasyercst B pe3ynbrare ciusiHus HapbiHa n
Kapanapeu B @epranckoit mommae. B eé ¢popmuposa-
HHUM TAKXK€ YJacTBYIOT peka UMPHK M MHOXXECTBO Ma-
JbIX pek PepraHckoil JoiuHbl. bosblnas yacte BOX-
Horo croka CeIpmapbu coOupaercst B TOPHOI 4YacTH
OacceifHa, Ipy ITOM MHUTAaHUE MPEUMYIIIECTBEHHO CHe-
TOBOE.

B cBoro ouepenp, AMynapesi - KpymHEHIIas o
BOJIHOCTH, HO YCTyIaromas 1o cBoeit pimmae Celpaapse
peka. E€ mnuHa cocraBuser 1415 kM, a miomans 6ac-
cetina 309 Teic. kM2, [Tutanne AMyaapbu B OCHOBHOM
CHEroBOE, M3-3a ITOT0 HAaWOOJIBIINE PACXOJBI BOIBI
HaOJII0JAI0TCS JIETOM, @ HAMMEHBIIINE PAacXObl B 3UM-
HUe Mecspl. boipmas yacte cToka (okomo 80%) dop-
MHUpYETCsl Ha TeppUTOpuu TaJKUKUCTaHA, 3aTEM pPeKa,
MeTIIsAA MEeXIy TpaHuLIamMu Tpéx cTpaH (A¢raHucTaH,
Typkmenucran, Y30eKUCTaH) U IPOTEKas 10 PaBHHUH-
HOW MECTHOCTH, 00pa3yeT HeibTy, Blajas B Apanb-
CKO€ MOpe.

Tax Obuto pasbmie, Toka B Hadase XX| Beka
Apanbckoe MOpe, BMECTe C JeNbTOH AMynapbu, He
cranu nepecsixatb. OCHOBHBIE IPUYMHBI OOMENCHUS 1
nepeceIxaHuss ApanbCKOTro MOps:




66 AGRICULTURAL SCIENCES / «COLLOQUIUM=JOURNAL » #12(99), 2021

— 3HaYWTEeNBHOEC YMCHBIICHHUE MPUTOKA OT PEK
Awmynapbs u Ceipaapssi, Ha0ar0HaeMoe ¢ 1960-x rogos
U 110 HACTOSIIIECE BPEMS;

— EcrecTBeHHOEe ucmapeHue ¢ IIJIOMIATU 3€p-
Kaja.

Ecmm xe BTOpast mpudrHa SBJSIETCS W BCET/IA SIB-
JSUTACh TIPHPOTHBIM (PaKTOPOM, TO TIepBast OgpazyMe-
BaeT 3a co0o0if aKTHBHOE aHTPONOTCHHOE BMEIIATEIb-
CTBO MHOTHX BOJOINIOTpeOMTENeH, 3a0mpas u OTBOISL
BOJIHBIE PECYPCHI 00€UX peK, B OCHOBHOM C IIETBIO OPO-
LIEHUSI CEJIbCKOXO3SIMCTBEHHBIX TeppUTOpHil. Bbipa-
IIMBacMbIe B OacceiiHax 00enx peK, XJIOMOK U PUC Tpe-
OyroT OOJbIIOE KOJMYECTBO IPECHOW PEHYHOU BOJBI.
BoszaensiBanue JTaHHBIX KYJIBTYP OYCHBb BOJ03aTPATHO,
a Be/b U Tak Ha Tepputopun CpenHell A3uu BOJHEIC
peCypChI OTPAHUYCHHBI M MAJIOYUCIICHHEI.

EcTh HECKOBKO TOYEK 3peHHS Ha PEUICHHE TaH-
HOU mpobnembl. OHA W3 HUX MPHU3BIBACT K MOIHOMY
W3MEHCHHUIO BEJICHHS X031CTBAa B OacceifHax pek, 4To
npuBeAET K 3HAYMTEILHOMY YMEHBIICHUIO 3a0mpae-
Mol Ha opowenue Boabl. Hanpumep, xurenn Kazax-
ctaHa 1 Kupriusuu MHOTO BEKOB 3aHIMAJIHCh OBIICBO/I-
CTBOM, M, B NOJACPKAHUU MHOTOJIETHEHN Tpaauluu,
65110 OBI JTydllle HAaPaBUTh CUIIBI U CPEACTBA B Pa3BU-
THC ITIOJIMBHBIX l'[aCT6I/IH_I U YBCJIMYMUBATH IIOTOJIOBLE
oBell. B aToM ciydae rocynapctBy ciegyeT CTUMYIHU-
poBaTh X03sHcTBa MEPEXOAUTHL B HOBYIO JJIA HUX OT-
pacis. [lonpasymeBaercs, mpekae BCero, CMeHa BhIpa-
MIMBaEMBIX KyIbTYp, NIPUMCHEHHE APYTHX CHCTEM U
HOPM IIOJIMBA, CTPOUTEIHCTBO OBIE(hepM C COBPEMEH-
HBIM 000pyIOBaHUEM, a TAKXKE ITOATOTOBKA MITH TIepe-
MOJTOTOBKA KaapoB. He KakIpIii COOCTBEHHUK XO35H-
CTBa CITIOCOOEH PEIIUTHCS Ha CMEHY YK€ YCTOSBIICHCS
W TPUHOCSIIEH NpPHUOBUTb JAeATeNFHOCTH. KMeHHO
34€Ch, HA OTAallC IPUHATHUA peI]_IeHI/If/'I, CBOIO ITO3UIIHIO U
3aMHTEPECOBAHHOCTH JJOJDKHO TOKA3aTh FOCYIapCTBO B
BUjie (DMHAHCOBOW MOAICPKKHU, CHUKECHHUE CTABOK IO
KpeauTaM, HaJOrOBBIX MOCIabIeHUI, BO3MOXKHO TO-
MOIIb B NPUOOPETEHUH U TPAHCIIOPTHUPOBKE HUMIIOPT-
HOTO 00OPYIOBAaHUS U T.A. A 3aHHTEPECOBAHHOCTH - B
CHIDKEHHH XO03siicTBaMu Bogomnorpetenus. K coxa-
JICHHIO, U3-32 PACIIONIOXKECHHS, Ha TeppuTopuu CpeaHei
A3uH BHINTaJaeT MaJloe KOJIHMYECTBO OCAIKOB, TI0 CPaB-
HEHHIO C 0oJiee CEeBEpPHBIMH IMUPOTAMH, MOSTOMY M
opomiaeMas HOpMa TOJHMBHBIX YroIuil OyAeT BEIIIE.
DTO0 OIWH U3 MHHYCOB PacCMaTPHBAEMOW MECTHOCTH,
OJHAaKO, 3aME€Ha BbIpalllUBaHUA KYJIbTYPbl HA MCHEC BO-
JIOTIFOOMBYIO BBICTYIIAET OJTHUM M3 EPCIEKTUBHBIX Pe-
MIEHW BOJOMOTPEOUTETHCKUX MPOOJIeM pEeruoHa u
CTpaHbI. O)IHI/IMI/I H3 TaKuX NPETCHACHTOB Ha 3aMCHY
MOJKHO Ha3BaTh: COPro, MPOCO, KYKYyPYy3y ¥ MOPKOBB,
TaK KaK OHHM OTIMYAIOTCS 3HAYUTEIBHON YCTOHYMBO-
CTBIO K 3acyXe. BrICOKHMe 3HAYCHHUS TEMITEPaTyphI BO3-
JlyXxa B JIETHEE BpPEeMs IOTPEOYIOT IpaMOTHOTO PAacIo-
JOXKCHUS ISl KaXIOW W3 BBIPALIMBAEMBIX KYJIBTYP.
Hanpumep, amst pocra Kykypy3sl HanboJiee Onaromnpu-
ATHasl Temreparypa coctaBisier 25-30 rpamycoB 1o
HENBCUI0, HO €€ POCT MpeKpamiaeTcsl Ipu TeMIepary-
pax BbIIe 45 rpagycoB, YTO YacTo HAOMIOIAeTCs B PaB-
HUHHBIX pallOHaX paccMapuBaeMoro perunoHa. Taxxe K
JKQPOCTOMKHM KYyJIBTYpaM MOJKHO OTHECTH - THIKBY,
IbIHIO, apOy3. OHM CITOCOOHBI TIEPEHOCUTH TEMITEpa-
TypsI 10 30-35 rpamycoB, coBepiIeHHO O3 yiiepoa s

pasBuTHs. BonblmuMm npeuMymecTBOM SBISETCS HX
CIIOCOOHOCTB ITOHM)XATh TEMIIEPATYPY JIUCTHEB, 32 CUET
YCUJIEHHOTO HCIIapeHus Biard. B pesyibrare oHU BBI-
JICPIKUBAIOT TEMIIEpaTypy Bo3ayXa a0 45 rpaaycoB U
JIal0T BBICOKHE YpOXKaH.

Jpyras ’e To4ka 3peHus] IOAPa3yMeBacT CHIKE-
HHE BOIOTIOTPEOICHNUS 32 CUET TPUMEHEHHS COBPEMEH-
HBIX TEXHOJIOTHH U arperaToB IIOJINBA, BO3/ICIBIBAHNS,
00CITy’)KUBaHHS CEIBCKOXO3SIMCTBEHHBIX yroauit. [1pu-
OPHUTETHBIM ITyHKTOM SBJISIETCS 3aKyITIKa, yCTAHOBKA U
HCTIONB30BaHue Hanboree 3 PEKTUBHBIX U COBPEMEH-
HBIX TOJIMBAJBHBIX MAlIWH, HAaCOCOB, TEXHUKHU IS
cbopa ypoxas, obnmanaromumu Hanbombmumu KITJT u
HaMMEHBLIMMH NOTEPSIMU pecypcoB B xoze pabor. Tak
CJIOKUIIOCH, YTO TIOCNE OTAENICHHs CpelHEea3sHaTCKUX
crpan ot ObiBilero CCCP, Ha ux TeppuTopuu coxpa-
HUJIUCh U UCIIOJIb30BAIUCh THAPOTEXHUUYECKUE COOPY-
KEHUS TeX JIeT. MHOTHe U3 HUX YK€ JaBHO M3HOIICHBI,
100 3a0pOoIIeHbI, ¥ TPEOYIOT KallUTaJIbHOTO PEMOHTA,
Ha YTO HY>KHBI KoJloccasibHble cymMmMbl. Ho maxe mocie
TIOJTHOW PEKOHCTPYKINH, PEMOHTAa M pPEOpraHU3alnf
THPOMEIIMOPATHBHBIX CHCTEM, OHH HE CMOTYT CpaB-
HUTBCA C COBPEMCHHBIMU TE€XHOJOTUAMU U MECTOJaMU
BEJIEHUS CEJIbCKOTO X03siicTBa. J{J1s petenus, B 60J1b-
el crerneHd (MHAHCOBOTO BOMpOCa, HEOOXOIUMO
MIOJTHOE U KOMIUIEKCHOE 00CiIeI0BaHNEe UMEIOIUXCS Ha
00pabaThIBAEMBIX TEPPUTOPHUSIX THIPOTEXHUYECKHX
coopyxeHuil. M, mpu Hanmu4uuy BCeX UCXOIHBIX, IIPU-
HATH cOAJIAHCUPOBAHHOE PEILICHHE O TOM, KaK yMCHb-
IINTH MTOTPEOJICHUE BOJHBIX PECYPCOB C COXpaHEHHEM
YPOXKaHHOCTH, WIIN JIaKE€ €r0 IOBHIIICHNUSI.

W3 coBpeMEHHBIX ITOJIX0/J0B K BOJIOTIOTPEOIICHHUIO,
MOYKHO HPEIIOKHUTD CIIEYIOMINE, TOCTYITHBIE B HACTO-
sIiee BPEeMsI METOABI MOJIMBA CEIbCKOXO3IHCTBEHHBIX
YrOJIui.

OxnHuM U3 Hanbosiee HPOrPECCUBHO pa3BHBAIO-
MIHUXCS CIOCOOOB MOJINBA SIBJISETCS KaleIbHOE OpoIIe-
Hue. [IpenmyiiecTBa ero npyUMEHEHUs:

- SKOHOMHYHBIN pacxo/ BOJIbI IPH NOJIMBE (TIpak-
THYECKH MOJIHOE OTCYTCTBHE MOTEPh BOJBI IIPH TPAHC-
MOPTUPOBKE M TOJIMBE, TaK KaK CHCTEMa ITOJIHOCTBIO
TepMETHYHA);

- BBICOKasl cTeneHb 3 dekTuBHOCTH (32 cYeT Mo-
CTYIIJICHUS BOJIBI HANIPSAMYIO K KOPHSIM PacTeHUH);

- NOBBILIEHHE YPOXKaHHOCTH OBOLIHBIX KYJBTYP
JI0 Tpex pas;

- BO3MOXHOCTH OpraHu3anuu CHUCTEMbI Kall€Jib-
HOTO TIOJINBA Ha TOJIE CO CIOXHBIMH penbedamu (Ha
CKJIOHE U JIp.);

- HE3aBHCHUMOCTh TIPOIIECCa TOJINBA OT ITOTOIHBIX
YCIIOBUH;

- olecrieueHre BHECEHMs! YIOOpPEHHH HpsSMO K
KOPHEBOM CHCTEME pacTeHUIl.

OrpanuyeHneM NPUMEHEHUs JaHHOTO criocoda
OpOIIEHHS SBJIsieTCs1 O0JIbIIast CTOMMOCTh CaMOH ycTa-
HOBKHM M €€ ycTaHoBKa Ha arponanamadrsl. [To npu-
ONMM3HUTENBHBIM pacuéraM Ha 1Ta, ¢ IIaromM Mexay pac-
teHusiMU B 0,2M 1 mmarom Mexy psiaamu B 0,5M, HE0O-
XOJUMBI BioxkeHus B pasmepe 1200-1500 gommapos
CIIIA, o coBpemenHOoMY Kypcy. Crosia BXOJUT U CTO-
UMOCTb CaMOH YCTAHOBKM C HAaCOCHBIM 00OOpyHOBa-
HHEM M yCTaHOBKA CHCTEMBI Ha yJacTok. L[eHa Hemo-
Mepo OrpoMHasi, U 0e3 MaTepHalbHON TOMIEPKKU OT
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rocynapcTBa YacTHbIC (pepMephl BPS] T MOTYT ITO3BO-
JUTH ce0e TaKyl «POCKOIIb», OTAAB MPCANOYTCHHE
Oosiee nemEBBIM CIIOCOOaM MOJIMBA (TIOBEPXHOCTHBIH,
JTOKIICBAHUE).

[lepcniekTUBHBIA MOAXOJ K BBIPALIMBAHUIO pUca
ov11 omucan I1labanoBeiM P.M. B cBOCH muccepTanuu
Ha COMCKAaHWE YICHOH CTeTeHN KaHINUAATa CeIBCKOXO0-
3sCTBEHHBIX HayK «TeXHONOTHS BO3JENBIBAHUS pHCa
IIpU JOXKAECBAaHUM B YCIOBHUAX apUIHOW 30HBI Kanmbl-
KUM». ABTOpP TEOPETUYECKHUM M OMBITHO-TIPAKTHYE-
CKHUM IIyTEM OIMUCHIBAET TEXHOJIOTHIO MOJIMBA PUCOBBIX
noJei, B 0OMX0/1 JaBHO YCTOSIBILIETOCS CIIOC00a 3a1uBa
PHUCOBBIX YEKOB IMPH €r0 BbhIpAIIMBAHUU. JKCIIEPUMEH-
TaJbHbIE HCCIEAOBAHUS MPOBOAUINCH HA OPOLIAEMOM
yuactke CIIK II3 «lIlepBomaiickuit» YepHo3eMenb-
ckoro paiiona PecnyOmuku Kammerkns. Kimmar paii-
OHa MPUMEPHO CXO0X ¢ KIUMaTtoMm Teppuropuii Cpen-
Hell Azun. Takke B X0Jle SKCIIEPUMEHTAIbHBIX UCCIIE-
IOBaHWI  OBUIM  WCIIONB30BAaHBI  COpTa  pHCA,
TONICPAHTHBIX K AC(QUIIUTY BOABI M aTMOC(EpHOH 3a-
cyxe. Ilo pe3ynbratam HNpoOBEAEHHBIX HCCIIEIOBAHUI
aBTop nuutet: «[Ipeanaraemast TexHoIOTUs OOecen-
BaeT MPOAYKTHBHOCTh 3€pHA Ha ypoBHe 3,5...4,5 T/ra,
IPHU SKOHOMHM OPOCHTENbHOM BoAbl B 3...3,5 pa3a u
CHU)KCHHMH TEXHOI'CHHOM Harpy3KH Ha OpOIIAEMBIH ar-
ponanmmadT»[1]. Takxke B paboTe MpHBeICHA U KO-
HOMHUYecKast 3PPEKTHBHOCTD ONMHCHIBAEMON TEXHOJIO-
run. [To cioBam aBTOpa «IPUPOCT YUCTOTO JUCKOHTH-
POBaHHOTO oxXona COCTaBHII 10,02...10,61
THIC.pyO./Ta»[1].

Omnwucannas [1labanoBeiIM P.M. TexHOMOTHS TO-
nmBa puca 3((EeKTUBHO MoKa3ana ceOsl B 3aCyIUINBBIX
ycioBusix peruoHa Poccuiickoit @enepaunu. EE xe
MOKHO 3P (GEKTHBHO MPUMEHSATH U KCIOJIH30BATh HA
Teppuropusix crpan CpenHeil A3uu, A COKpAIIEHUS]
00BEMOB BOJIOTIOIF30BAHNUS TIPH BBIPAILIMBAHUH PHCA.

[Ipu cocraBieHun rpaduKOB PEKUMA BOIOIONb-
30BaHUSl MOKET IIOMOYb CHUCTEMa aBTOMAaTHU3WPOBAH-
HOT'0 MOHUTOPHWHTA BOJAOTOKOB. [IpuHIMIT paboThI JaH-
HOW CHCTEMBI OCHOBaH Ha yCTAaHOBKE B CTBOPE BOJO-
TOKa JaTYNKOB YPOBHEH H  pPacxofoB  BOJBL
3adukcupoBaHHBIC 3HAYCHHS IEPENAIOTCS IO CETH
oreparopy, Ha KoMmbioTep. [lomydeHHbIe mapaMeTphl
COXpaHSIOTCA B 3apaHee IMOATOTOBJICHHOW 0a3e naH-
HBIX, 2 TAK)KE OJHOBPEMEHHO, C TOMOIIBIO IIPOTPAMMBI
ABTOMATH3MPOBAHHOW 00Pa0OTKY MOJTYYCHHBIX 3HAUC-
HUH, MPOBOJIUTCS pacyeT CTOKA U MPOTHO3 BOJHBIX pe-
CYpCOB Ha HccleayeMoM BojoToke. Opranusanus AaH-
HOM CHCTEMBI Ha MaJIbIX M CPETHUX BOJOTOKAX MO3BO-
JINT:

— TOJy4aTh IPOTHO3 00 ypOBHE BOABI HA BOJO-
TOKE;

— TMPOTHO3 THAPO(PHU3MUECKUX MapaMEeTPOB BO-
JIOTOKA TTO3BOJUT IIEJIECO00Pa3HO HCIOIH30BATH BOJ-
HbIE PECYPCHI U1 HYK]| CENIbCKOTI0 X03siicTBa[2].
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