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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. 
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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 deputies, 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. 
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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 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": I 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. Voting 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: "I 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  

№ 

п/п 

The party, an electoral bloc of political parties 

that managed to overcome the 4% barrier 

The number of votes cast for the 

lists of candidates from each po-

litical party, bloc 

Number of 

percent - 

"For" 

1 Communist Party 6550353 24,65% 

2 People's Movement of Ukraine 2498262 9,4% 

3 

Electoral bloc of the Socialist Party of Ukraine and 

the Peasant Party of Ukraine "For Truth, for the 

People, for Ukraine" 

2273788 8,5% 

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 1 396 592 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 (o), 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 

a mixed 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.  
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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 

http://www.cvk.gov.ua/
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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."  

Рublic 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 Ukraine, 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 
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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 I. 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 V 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 (Fùlöp, 
1996) [5]. The sperm quality deteriorated during pro-
longed sexual rest of boars (Kádár 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 (Frangež 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 II, 
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, Frangež 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 
use for a 

week, fre-
quency 

Group 
Ejaculate 
mass, ml 

Sperm concen-
tration, billion. 

Total number 
of spermato-
zoa, billion 

Number of 
live spermato-
zoa in ejacu-
late, billion 

Sperm 
motility,  

% 

Sperm  
survival,  

% 

1 
І 

255.56± 
5.56 

0.24± 
0.01 

61.33± 
1.55 

51.17± 
2.47 

83.40± 
2.27 

72.50± 
2.16 

ІІ 
263.45± 

7.64 
0.26± 
0.04 

68.38± 
2.49 

58.53± 
1.96 

85.60± 
1.23 

74.00± 
1.06 

2 
І 

220.05± 
9.13 

0.19± 
0.02 

42.90± 
2.21 

41.21± 
2.35 

96.00± 
0.13 

80.20± 
1.14 

ІІ 
248.50± 

6.11 
0.24± 
0.01 

60.76± 
1.48 

58.94± 
2.98 

97.00± 
0.08 

83.80± 
1.07 

3 
І 

197.15± 
9.22 

0.19± 
0.02 

38.83± 
2.21 

30.60± 
1.52 

80.00± 
1.54 

65.60± 
2.50 

ІІ 
205.50± 

5.11 
0.20± 
0.04 

41.10± 
2.70 

33.71± 
1.94 

82.40± 
1.36 

69.40± 
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 
(Frangež 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 (Frangež et al., 2005) [4] and 
there were slight deviations in the concentration at a 
single semen collection of 289* 106/ml and in our ob-
tained indices – 260* 106/ml. 

Slightly different values were in the twofold re-
gime of use 276* 106/ml and 240* 106/ml, respectively, 
and in the three-times regime 240* 106/ml and 220* 

106/ml. The total number of spermatozoa differed sig-
nificantly according to the researcher (Frangež et al., 
2005) [4], only when three times regime was used 51, 
the value was 51*109, compared to the results of our 
experiment – 41.1*109. 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 (Frangež 
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 

Regime of 
use for a 

week, fre-
quency 

Group 
Ejaculate 
mass, ml 

Sperm concen-
tration, billion. 

Total number 
of spermato-
zoa, billion 

Number of 
live spermato-
zoa in ejacu-
late, billion 

Sperm 
motility, 

% 

Sperm 
survival, 

% 

1 
І 

250.90± 
5.113 

0.23± 
0.02 

58.20± 
1.443 

49.52± 
3.64 

85.00± 
2.393 

75.70± 
2.313 

ІІ 
256.50± 

4.03 
0.25± 
0.03 

64.25± 
3.243 

55.92± 
2.473 

87.00± 
1.96 

82.30± 
1.87 

2 
І 

203.80± 
10.223 

0.17± 
0.02 

35.06± 
1.793 

31.72± 
2.043 

90.40± 
1.593 

82.00± 
3.612 

ІІ 
224.30± 

7.253 
0.19± 
0.04 

42.33± 
2.043 

40.68± 
0.143 

96.10± 
2.56 

89.80± 
1.231 

3 
І 

181.50± 
10.493 

0.17± 
0.02 

31.95± 
2.13 

26.25± 
1.963 

82.10± 
2.951 

63.90± 
2.413 

ІІ 
199.30± 

6.183 

0.19± 
0.04 

38.20± 
1.87 

33.01± 
3.01 

86.40± 
3.592 

78.10± 
4.633 

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 

of use for 

a week, 

fre-

quency 

Group 
Ejaculate 

mass, ml 

Sperm con-

centration, 

billion. 

Total num-

ber of sper-

matozoa, 

billion 

Number of 

live sperma-

tozoa in 

ejaculate, 

billion 

Sperm mo-

tility,  

% 

Sperm  

survival,  

% 

1 

І 
240.3± 

8.363 

0.25± 

0.01 

60.24± 

2.37 

48.79± 

2.303 

81.30± 

1.22 

78.10± 

2.82 

ІІ 
251.4± 

5.473 

0.25± 

0.03 

63.25± 

1.683 

53.13± 

1.933 

84.20± 

2.193 

80.50± 

2.47 

2 

І 
201.3± 

6.793 

0.20± 

0.01 

40.20± 

3.78 

36.18± 

1.393 

90.60± 

0.751 

86.40± 

1.153 

ІІ 
224.1± 

5.603 

0.19± 

0.01 

42.78± 

2.063 

40.21± 

3.163 

94.00± 

0.553 

91.80± 

1.43 

3 

І 
178.9± 

7.653 

0.18± 

0.04 

32.93± 

2.043 

27.99± 

2.003 

85.20± 

1.333 

68.10± 

1.113 

ІІ 
192.6± 

5.873 

0.17± 

0.03 

34.17± 

1.583 

30.07± 

1.543 

88.30± 

2.191 

82.10± 

1.463 
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. 

References 

1. Bajena, M., Kondracki, S., Iwanina, M., 

Wysokińska, A., Adamiak, A., 2016, Physical charac-

teristics of ejaculates produced by insemination boars 

depending on the interval between successive ejaculate 

collections. Journal of Central European Agriculture 17 

(2), 260-271. 

2. Bassols, J., Bussalleu, E., Yeste, M., Bonet, S., 

2005, Effects of a high semen-collection frequency on 

the quality of sperm from ejaculates and from six epi-

didymal regions in boars. Theriogenology, 63 (8), 

2219-2232. DOI: 10.1016/j.theriogenol-

ogy.2004.10.009 

3. Bonet, S., Briz, M., Fradera, A., 1991, The 

sperm quality and fertility of boars after two different 

ejaculation frequencies. Scienta Gerundensis 17, 77-84. 

4. Frangež, R., Gider, T., Kosec, M., 2005, Fre-

quency of boar ejaculate collection and its influence on 

semen quality, pregnancy rate and litter size. Acta Vet-

erinaria Brno, 74 (2), 265-273. DOI: 

10.2754/avb200574020265 

5. Fùlöp, L., 1996, Influence of collection fre-

quency on respiratory activity of boar semen. Reprod 

Domest Anim 31, 241-242.  

6. Ji, F., McGlone, J.J. & Kim, S.W., 2006, Ef-

fects of dietary humic substances on pig growth perfor-

mance, carcass characteristics and ammonia emission. 

Anim. Sci.. 84. Rr. 2482—2490. 

DOI:10.2527/jas.2005-206. 

7. Kádár, E., Bassols, J., Bussalleu, E., Yeste, 

M., Bonet, S., 2005, Effects of a high semen-collection 

frequency on the quality of sperm from ejaculates and 

from six epididymal regions in boars. Theriogenology 

63, 2219-2332. 

8. Kemp, B., Bakker, G., Hartog, L., Verstegen, 

M., 1991, The effect of semen collection frequency and 

food intake on semen production in breeding boars. 

Anim Prod 52, 355-360. 

9. Kondracki, S., Iwanina, M., Wysokińska, A., 

Górski, K., 2013, The use of sexual activity measure-

ments to assess ejaculatory performance of boars. Ar-

chiv Tierzucht, 56, 106. 1052-1059. DOI: 

10.7482/0003-9438-56-106 

10. Bajena, M., Kondracki, S., Iwanina, M., 

Wysokińska, A., Adamiak, A., 2016, Physical charac-

teristics of ejaculates produced by insemination boars 

depending on the interval between successive ejaculate 

collections. Journal of Central European Agriculture, 

17 (2), 260-271. DOI:10.5513/JCEA01/17.2.1699 

11. Miclea, V., Záhan, M., Miclea, I., Vajda, I., 

2007, Influence of harvest frequency on the quality of 

boar semen. Bulletin University of Agricultural Sci-

ences and Veterinary Medicine Cluj-Napoca. Animal 

science and biotechnologies, 64 (1-2). 

12. Moskalenko, S.P., 2018, Myrovoi opit yspol-

zovanyia humynovikh kyslot v skotovodstve y svyno-

vodstve. Osnovi y perspektyvi orhanyzatsyy 

byotekhnolohyi. Yzdatelstvo OOO «Laif Fors Hrupp», 

(4), 11-15. 

13. Kondracki, S., Iwanina, M., Kowalewski, D., 

Bajena, M., Wysokińska, A., 2018, Dependence of 

physical characteristics of ejaculate of Polish Landrace 

boars on the time interval between successive ejaculate 

collections. Scientific Annals of Polish Society of Ani-

mal Production - Vol. 14, (2), 21-34. 

14. Strzeżek, J., Korda, W., Glogowski, J., 

Wysocki, P., Borkowski, K., 1995, Influence of semen-

collection frequency on sperm quality in boars, with 

special reference to biochemical markers. Reproduc-

tion in Domestic Animals, 30 (2), 85-94. DOI: 

10.1111/j.1439-0531.1995.tb00609.x 

15. Shvetsova, O. M., 2014, Vplyv biolohichno 

aktyvnoi kormovoi dobavky Humilid na fiziolohichnyi 

status ta produktyvni yakosti. Naukovo-tekhnichnyi 

biuleten naukovo-doslidnoho tsentru biobezpeky ta 

ekolohichnoho kontroliu resursiv APK. – T. 2. – (1). 

http://biosafety-center.com/nau-

kovi_vydannya/pdf/2_12.pdf 

16. Shostia, A. M., Rokotianska, V.O., 2018, Dy-

namika yakosti spermoproduktsii u knuriv-plidnykiv 

zalezhno vid pory roku ta intensyvnosti yikh vy-

korystannia. Svynarstvo, 71, 116-123. 

http://dspace.pdaa.edu.ua:8080/han-

dle/123456789/5321 

17. Wang, Q., Chen, Y.J., Yoo, J.S., Kim, H.J., 

Cho, J.H., Kim, I.H., 2008, Effects of supplemental hu-

mic substances on growth performance, blood charac-

teristics and meat quality in finishing pigs. Livestock 

Sci,. Vol. 117, Issues 2—3, 270—274. DOI: http:// 

dx.doi.org/10.1016/j.livsci.2007.12.024/  

18. Zerk, G., Riede, U.N., Freudenberg, N., Kel-

ler, H.U., Seubert, B., 1991. Humate induced activation 

of human granulocytes. Virchows Archive B. Cell Pa-

thology Including Molecular Pathology. 60, 27 – 30. 

19. Xu, Z.R., Feng, J., 1998. Studies on effects of 

Betain on carcass characteristics in finishing swine. 

Acta Verterinria et Zootechnica Sinca (in chinese), 29, 

pp. 397 – 405. 

 

  

http://biosafety-center.com/naukovi_vydannya/pdf/2_12.pdf
http://biosafety-center.com/naukovi_vydannya/pdf/2_12.pdf


24 AGRICULTURAL SCIENCES / «Colloquium-journal» #12(99), 2021 

UDC 633.367.003.13:631.58 

Pantsyreva H., 

 Candidate of Agricultural Sciences, Associate Professor,  

Vinnytsia National Agrarian University. 

ORCID: https://orcid.org/0000–0002–0539–5211 

Mazur K. 

Candidate of Economics, Associate Professor,  

Vinnytsia National Agrarian University. 

DOI: 10.24412/2520-6990-2021-1299-24-30 

THE INFLUENCE OF BIO-ORGANIC GROWING TECHNOLOGY ON THE PRODUCTIVITY OF 

LEGUMINS 

 

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, Н. Pantsyreva, O. 

Tkachuk, N. Telecalo devoted to the study of techno-

logical methods of growing legumes. Economists G. 

Kaletnyk, I. Goncharuk, K. Mazur, V. Andriychuk, I. 

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). 

https://orcid.org/0000–0002–0539–5211
https://doi.org/10.24412/2520-6990-2021-1299-24-30
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Table 1 

Grain yield of legumes depending on technological methods of cultivation,  

t / ha (average for 2016-2018) 

№ 
C

u
lt

u
re

 
Variety 

Pre-sowing 
seed treatment 

Retardant concentra-
tion,% 

Yield, 
t / ha 

Increase 
from 
p.s.t., 
t / ha 

Increase 
from the concentra-
tion of the retardant, 

t / ha 

1 

S
o

w
in

g
 p

ea
s 

 

Tsarevych 
without p.s.t. 

without treatment (C) 2,05 - - 
0,5 2,14 - 0,1 

Rhyzogumin 
0,75 2,53 - 0,5 

1 2,46 - 0,4 

Prystan 
without p.s.t. 

without treatment 2,15 0,1 - 
0,5 2,25 0,2 0,2 

Rhyzogumin 
0,75 2,65 0,6 0,5 

1 2,54 0,5 0,4 

2 

W
h

it
e 

lu
p

in
e Veresnevyi 

without p.s.t. 
without treatment (C) 2,74 - - 

0,5 2,94 - 0,2 

Rhyzogumin 
0,75 3,33 - 0,6 

1 3,07 - 0,3 

Chabanskyi 
without p.s.t. 

without treatment  2,88 0,1 - 
0,5 3,05 0,3 0,2 

Rhyzogumin 
0,75 3,44 0,7 0,6 

1 3,22 0,5 0,4 

3 

L
up

in
e 
na

rr
ow

-le
av

ed
 

Olimp 
without p.s.t. 

without treatment (C) 2,04 - - 
0,5 2,26 - 0,2 

Rhyzogumin 
0,75 2,57 - 0,5 

1 2,48 - 0,4 

Peremojets 
without p.s.t. 

without treatment  2,18 0,1 - 
0,5 2,35 0,3 0,2 

Rhyzogumin 
0,75 2,60 0,6 0,5 

1 2,52 0,5 0,4 

4 

C
h

ic
k

p
ea

s Pegas 
without p.s.t. 

without treatment (C) 2,11 - - 
0,5 2,45 - 0,3 

Rhyzogumin 
0,75 2,85 - 0,7 

1 2,74 - 0,6 

Skarb 
without p.s.t. 

without treatment  2,25 0,1 - 
0,5 2,64 0,5 0,4 

Rhyzogumin 
0,75 3,08 0,9 0,8 

1 2,9 0,8 0,7 

5 

S
o

y
b

ea
n
 Holubka 

without p.s.t. 
without treatment (C) 3,04 - - 

0,5 3,23 - 0,2 

Rhyzogumin 
0,75 3,42 - 0,4 

1 3,31 - 0,3 

Azymut 
without p.s.t. 

without treatment  3,12 0,1 - 
0,5 3,43 0,3 0,3 

Rhyzogumin 
0,75 3,66 0,5 0,5 

1 3,55 0,4 0,4 
НІР0,05 т/га (sowing peas): А-0,07; В-0,10; С-0,08; АВ-0,14; АС-0,12; ВС-0,17; АВС-0,24 

2016 НІР0,05 t/hа: А-0,04; В-0,05; С-0,04; АВ-0,07; АС-0,06; ВС-0,08; АВС-0,12 
2017 НІР0,05 t/hа: А-0,05; В-0,06; С-0,06; АВ-0,04; АС-0,08; ВС-0,11; АВС-0,16 

   2018 НІР0,05 t/hа: А-0,04; В-0,06; С-0,05; АВ-0,04; АС-0,07; ВС-0,10; АВС-0,14 
 НІР0,05 т/га (white lupine): А-0,05; В-0,08; С-0,06; АВ-0,12; АС-0,10; ВС-0,15; АВС-0,04 

2016 НІР0,05 t/hа: А-0,03; В-0,04; С-0,03; АВ-0,06; АС-0,05; ВС-0,07; АВС-0,10 
2017 НІР0,05 t/hа: А-0,04; В-0,07; С-0,07; АВ-0,10; АС-0,07; ВС-0,12; АВС-0,15 
2018 НІР0,05 t/hа: А-0,05; В-0,05; С-0,04; АВ-0,07; АС-0,06; ВС-0,11; АВС-0,13 

НІР0,05 т/га (lupine narrow-leaved): А-0,05; В-0,08; С-0,06; АВ-0,12; АС-0,10; ВС-0,14; АВС-0,09 
2016 НІР0,05 t/hа: А-0,03; В-0,04; С-0,03; АВ-0,05; АС-0,04; ВС-0,08; АВС-0,10 
2017 НІР0,05 t/hа: А-0,04; В-0,05; С-0,05; АВ-0,06; АС-0,06; ВС-0,09; АВС-0,12 
2018 НІР0,05 t/hа: А-0,04; В-0,06; С-0,05; АВ-0,07; АС-0,07; ВС-0,08; АВС-0,13 

НІР0,05 т/га (chickpeas): А-0,04; В-0,07; С-0,08; АВ-0,06; АС-0,09; ВС-0,2 АВС-0,08 
2016 НІР0,05 t/hа: А-0,05; В-0,04; С-0,03; АВ-0,05; АС-0,04; ВС-0,07; АВС-0,09 
2017 НІР0,05 t/hа: А-0,06; В-0,05; С-0,05; АВ-0,06; АС-0,08; ВС-0,08; АВС-0,10 
2018 НІР0,05 t/hа: А-0,07; В-0,04; С-0,02; АВ-0,08; АС-0,03; ВС-0,04; АВС-0,13. 

НІР0,05 т/га (soybean): А-0,02; В-0,03; С-0,03; АВ-0,02; АС-0,04; ВС-0,14; АВС-0,05 
2016 НІР0,05 t/hа: А-0,02; В-0,03; С-0,03; АВ-0,02; АС-0,02; ВС-0,02; АВС-0,05 
2017 НІР0,05 t/hа: А-0,02; В-0,01; С-0,02; АВ-0,03; АС-0,03; ВС-0,03; АВС-0,06 
2018 НІР0,05 t/hа: А-0,03; В-0,02; С-0,03; АВ-0,03; АС-0,02; ВС-0,02; АВС-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 ( 3.0 t / ha) and 

in soybeans – Azimuth (2.6 t / ha). Therefore, the max-

imum yield 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). 

№ 

C
u

lt
u

re
 

Variety 
Pre-sowing seed 

treatment 

Retardant concentra-

tion,% 

Crude pro-

tein,% 

Yield of crude pro-

tein, t / ha 

1 

S
o

w
in

g
 p

ea
s 

 

Tsarevych 

without p.s.t. 
without treatment (C) 19,8 0,40 

0,5 20,2 0,42 

Rhyzogumin 
0,75 21,3 0,53 

1 20,7 0,49 

Prystan 

without p.s.t. 
without treatment 21,0 0,44 

0,5 21,5 0,47 

Rhyzogumin 
0,75 22,8 0,59 

1 22,1 0,55 

2 

W
h

it
e 

lu
p

in
e Veresnevyi 

without p.s.t. 
without treatment (C) 34,6 0,93 

0,5 35,1 1,02 

Rhyzogumin 
0,75 36,3 1,20 

1 35,8 1,07 

Cha-

banskyi 

without p.s.t. 
without treatment  36,1 1,01 

0,5 36,5 1,09 

Rhyzogumin 
0,75 38,2 1,30 

1 37,2 1,19 

3 

L
u

p
in

e 
n

ar
ro

w
-l

ea
v

ed
 

Olimp 

without p.s.t. 
without treatment (C) 30,7 0,61 

0,5 31,1 0,68 

Rhyzogumin 
0,75 32,0 0,80 

1 31,5 0,75 

Peremojets 

without p.s.t. 
without treatment  31,7 0,67 

0,5 32,3 0,74 

Rhyzogumin 
0,75 33,5 0,87 

1 32,8 0,82 

4 

C
h

ic
k

p
ea

s Pegas 

without p.s.t. 
without treatment (C) 24,8 0,52 

0,5 25,2 0,60 

Rhyzogumin 
0,75 26,2 0,73 

1 25,7 0,69 

Skarb 

without p.s.t. 
without treatment  26,1 0,57 

0,5 26,4 0,67 

Rhyzogumin 
0,75 27,5 0,82 

1 27,0 0,78 

5 

S
o

y
b

ea
n
 Holubka 

without p.s.t. 
without treatment (C) 33,3 0,67 

0,5 34,2 0,75 

Rhyzogumin 
0,75 36,2 0,87 

1 35,4 0,81 

Azymut 

without p.s.t. 
without treatment  34,2 0,72 

0,5 35,6 0,85 

Rhyzogumin 
0,75 37,8 0,98 

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 
Period duration, days 

Number, heads Feeding characteristics 
equalization main 

I - control 10 60 20 BD (complete feed) 

II - 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 

eggs, 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 18ºC 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 4.11 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 I – control group II – experimental group 

Live weight, g 
at the beginning of experiment 1,195 ± 25.48 1,200 ± 22,14 

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 I - control II - дexperimental 

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 I – control group II – 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). 

 
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 

Indicator 
Group 

I - control II - 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, М±n, n=10 

Indicator Control group Experimental group 

Small diameter, mm 4.5 ± 0.11 4.7 ± 0.10 

Large diameter, mm 5.7 ± 0.22 5.9 ± 0.12 

Diameters ratio 1.26 ± 0.04 1.28 ± 0.05 

Form index, % 78.9 ± 1.24 79.6 ± 1.25 

Air chamber diameter, mm 16.9 ± 0.17 16.8 ± 0.21 

Air chamber height, mm 2.4 ± 0.42 2.3 ± 0.54 

Egg volume, ml 58.5 ± 3.20 60.8 ± 1.64 

Density, g / cm3 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, М±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 8.3 ± 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, М±m, n=10 

Indicator 
Group 

I - control II - 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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DRYING OF SOYBEANS SEEDS IN THE ELECTROMAGNETIC FIELD 

 

Аннотация. 

Показана энергетическая и технологическая перспектива обезвоживания подсолнечника в ленточной 

микроволновой сушилке. Представлена схема и задачи экспериментальных исследований. Анализируются 

результаты экспериментов, полученные на обезвоживании сои. 

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. 

 

Ключевые слова: микроволновая сушка, соя, энергоэффективность, влажность. 
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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; 

https://doi.org/10.24412/2520-6990-2021-1299-35-40
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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 μm [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 1m2 of sur-

face processing. 

 

 
Fig. 1. Schematic diagram of a band microwave dryer 

 

Table 1 

Range of microwave drying processes research 

Raw stuff 
Surface power density MW 

kW/ m2 

Temperature T, ° 

C 

Loading g, kg / 

m2 

The duration of the pro-

cess t, min 

Soybean 

seeds 
7,33 ... 11 33 … 43 1,7 ... 3,4 20 ... 75 
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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 / m2 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 

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). 

 
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 / m2 at a speed of 0.04 m / s was 1.3 kg / h of dry 

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 0C (Fig. 4), which is quite important in the process 

of drying food products. 

 
Fig. 3. Influence of specific power on drying rate 
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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 / m2, and a surface 

power density of each module of 9.17 kW / m2. 

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. 

 
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 / m2, 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. 
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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:  

,/
106

kgMJ
tnN

mW
Q

pr

sp



  (1) 

where: spQ  – specific energy consumption, MJ 

per 1 kg of specific moisture; W  – change in product 

moisture, %; prm  – 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 least 4 … 4.5 MJ 

per 1 kg of specific moisture [3, 7-9]. That is, the ex-

perimental machine on energy efficiency corresponds 

to the best examples of drying equipment. 

Table 2 

Modes of dehydration in a band microwave dryer 

Band rate, m/c Specific load, kg / m2 Surface power density MW, kW/ m2 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. 
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Анотація.  

У статті розглядаються питання сучасного стану вітчизняної галузі кормовиробництва, підви-

щення її ефективності, заснованих на формуванні і використанні економічних принципів, визначенні еко-

номічних взаємовідносин в нових умовах розвитку вітчизняного аграрного сектора. 

Встановлено, що успішно вирішити проблему забезпечення тваринництва високопоживними кор-

мами можливо при організації інтенсивного кормовиробництва як самостійної галузі, а також на основі 

концептуальних підходів стратегії інноваційного розвитку кормовиробництва України. 

Наголошено, що інноваційну складову у вітчизняному кормовиробництві слід розглядати як реаліза-

цію в господарській практиці результатів наукових досліджень та розробок нових сортів кормових куль-

тур, кормосумішок; новітніх наукоємних технологій виробництва, заготівлі та зберігання кормів; вико-

ристання більш ефективних нових добрив, засобів захисту кормових культур; нових форм організації ви-

робництва та управління галуззю кормовиробництва, що дасть можливість підвищити її ефективність. 

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. 
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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 
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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.I 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 commodity 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 

Indexes 
Years Deviation, (%)  

2019 to 2016 2016 2017 2018 2019 

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, (%)  

2019 to 2010 2010 2015 2016 2017 2018 2019 

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, (%)  

2019 to 2010 2010 2015 2016 2017 2018 2019 

Per quintal of cattle growth 

Feed of all kinds 15.69 14.80 14.74 14.34 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 4.31 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 

Innovation 

group 
The essence of innovation An example of innovation 

Agricultural 
Concerning changes of processes of 

agricultural production. 

New crop rotations, technologies for growing and har-

vesting fodder crops, etc. 

Production 

Concerns changes in production pro-

cesses of processing and other related 

industries. 

Installation of new equipment at a feed processing 

plant or at the production plant 

vegetable oils. 

Scientific 

Applies to updates in the work of sci-

entific structures. 

Creation of research centers for the study of new tech-

nologies in feed production, the use of new methods 

of selection and more. 

Legal 
Concerning the issues of legal sup-

port of feed production. 

Approval at the regulatory level of new requirements 

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.) аnd 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. 
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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 

N30Р60К60 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. N30Р60К60 

+ Inoculation (background) – control; 2. Background + 

Wuxal Extra CoMo (1 l / t of seeds); 3. Background + 

Wuxal Extra CoMo (1 l / t of seeds) + Wuxal Micro-

plant during the growth of vegetative mass – 1.5 l / ha; 

4. Background + Wuxal Extra CoMo (1 l / t of seeds) + 

Wuxal Microplant during vegetative mass growth – 1.5 

l / ha + Wuxal Calcium, Boron (budding phase) – 1.5 l 

/ 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. 
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1. N30Р60К60 + Inoculation (background) 
- control. 

Without liming 2,29 18091 10538 4061,7 7553 71,7 

0.5 norms of 
lime for g. K. 

2,38 18802 10646 4473,1 8156 76,6 

1.0 norms of 
lime for g. K. 

2,45 19355 10754 4389,4 8601 80,0 

2. Background + Wuxal Extra CoMo 

Without liming 2,46 19434 10838 4405,7 8596 79,3 

0.5 norms of 
lime for g. K. 

2,54 20066 10946 4309,4 9120 83,3 

1.0 norms of 
lime for g. K. 

2,62 20698 11054 4219,1 9644 87,2 

3. Background + Wuxal Extra CoMo + 
Wuxal Microplant 

Without liming 2,66 21014 11218 4217,3 9796 87,3 

0.5 norms of 
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 

4. Background + Wuxal Extra CoMo + 
Wuxal Microplant + Wuxal Calcium, 
Boron 

Without liming 2,82 22278 11730 4159,6 10548 89,9 

0.5 norms of 
lime for g. K. 

2,91 22989 11838 4068,0 11151 94,2 

1.0 norms of 
lime for g. K. 

2,97 23463 11946 4022,2 11517 96,4 

 
Given that the control variant used mineral ferti-

lizers in the norm N30Р60К60 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 
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1. N30Р60К60 + Inoculation 
(background) - control. 

Without liming 2,84 22436 10538 3710,6 11898 112,9 
0.5 norms of lime for g. K. 2,91 22989 10646 3658,4 12343 115,9 
1.0 norms of lime for g. K. 2,96 23384 10754 3633,1 12630 117,4 

2. Background + Wuxal 
Extra CoMo 

Without liming 3,02 23858 10838 3588,7 13020 120,1 
0.5 norms of lime for g. K. 3,07 24253 10946 3565,4 13307 121,6 
1.0 norms of lime for g. K. 3,13 24727 11054 3531,6 13673 123,7 

3. Background + Wuxal 
Extra CoMo + Wuxal Mi-
croplant 

Without liming 3,16 24964 11218 3550 13746 122,5 
0.5 norms of lime for g. K. 3,21 25359 11326 3528,3 14033 123,9 
1.0 norms of lime for g. K. 3,27 25833 11434 3496,6 14399 125,9 

4. Background + Wuxal 
Extra CoMo + Wuxal Mi-
croplant + Wuxal Calcium, 
Boron 

Without liming 3,36 26544 11730 3491,1 14814 126,3 
0.5 norms of lime for g. K. 3,45 27255 11838 3431,3 15417 130,2 

1.0 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. 

 
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. 

 

 
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 

Foliar feeding factor C Liming factor B 

The energy intensity 

of the crop from 1 ha, 

million kcal 

Costs energy 

per 1 ha, 

million kcal 

Energy 

efficiency 

ratio, Eer 

1. N30Р60К60 + 

Inoculation 

(background) - control. 

Without liming 9,67 3,44 2,81 

0.5 norms of lime for g. K. 10,05 3,45 2,91 

1.0 norms of lime for g. K. 10,35 3,46 2,99 

2. Background + 

Wuxal Extra CoMo 

Without liming 10,39 3,47 2,99 

0.5 norms of lime for g. K. 10,73 3,51 3,06 

1.0 norms of lime for g. K. 11,07 3,54 3,12 

3. Background + 

Wuxal Extra CoMo + 

Wuxal Microplant 

Without liming 11,24 3,59 3,13 

0.5 norms of lime for g. K. 11,61 3,63 3,20 

1.0 norms of lime for g. K. 11,87 3,66 3,23 

4. Background + 

Wuxal Extra CoMo + 

Wuxal Microplant + 

Wuxal Calcium, Boron 

Without liming 11,91 3,68 3,24 

0.5 norms of lime for g. K. 12,29 3,71 3,31 

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 

Foliar feeding factor 

C 
Liming factor B 

 The energy intensity of 

the crop from 1 ha, 

million kcal 

Costs energy 

per 1 ha, 

million kcal 

Energy 

efficiency 

ratio, Eer 

1. N30Р60К60 + 

Inoculation 

(background) - 

control. 

Without liming 11,99 3,44 3,49 

0.5 norms of lime for g. K. 12,29 3,45 3,56 

1.0 norms of lime for g. K. 12,51 3,46 3,61 

2. Background + 

Wuxal Extra CoMo 

Without liming 12,76 3,47 3,67 

0.5 norms of lime 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 + 

Wuxal Extra CoMo + 

Wuxal Microplant 

Without liming 13,35 3,59 3,71 

0.5 norms of lime for g. K. 13,56 3,63 3,74 

1.0 norms of lime for g. K. 13,82 3,66 3,77 

4. Background + 

Wuxal Extra CoMo + 

Wuxal Microplant + 

Wuxal Calcium, Bo-

ron 

Without liming 14,20 3,68 3,86 

0.5 norms of lime for g. K. 14,58 3,71 3,93 

1.0 norms of lime for g. K. 14,87 3,73 3,99 

 

Skinado was 3.36, and Somerwood – 3.99. The 

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 N30Р60К60 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. 

https://orcid.org/0000–0002–0539–5211
https://doi.org/10.24412/2520-6990-2021-1299-53-57
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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, I. 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) 

Species 
Leaf 

length, cm 

Leaf 

width, cm 

The height of 

the flower-nose, 

cm 

Number of 

flower noses, 

pcs. 

Number of 

flowers, pcs. 

Flower 

diameter, 

cm 

I. musulmanica 62,5±5,1 1,3±0,1 67,5±5,5 2–3 3–4 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 

I. ensata 55,1±4,5 0,9±0,07 47,5±3,9 1–2 1–2 6,5±0,5 

I. hungarica 22,5±1,8 1,3±0,1 26,5±2,2 3–4 2–3 5,5±0,4 

I. pumila 8,9±0,7 0,7±0,06 2,5±0,2 2–3 1 6,0±0,5 

I. japonica 42,5±3,5 3,5±0,3 32,5±2,7 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), I. 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 

Species Budding 
The beginning of 

flowering 

End of 

flowering 

Total duration of 

flowering, days 

I. musulmanica 27.05–01.06 01.06–08.06 13.06–18.06 10–13 

I. 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 I. 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. 

 
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 GI 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 

Species 

Options for use 

tapeworms 
group 

landings 
rockeries 

borders, 

mixborders 
curbs 

decorat-

ing 

ponds 

medicinal, 

economic 

propertiesі 

cut 

I. musul-

manica 
+ + – + – + – + 

I. orien-

talis 
+ + – + – – – + 

I. ensata + + – + – + + + 

I. pumila – + + + + – – – 

I. hun-

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 I.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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Аннотація. 
Серед негативних факторів впливу на земельні сільськогосподарські землі, які потребують постій-

ного контролю слід відзначити техногенне забруднення ґрунтів важкими металами. Специфічною особ-

ливістю забруднення ґрунтів важкими металами є дуже низька швидкість самоочищення ґрунту. Вста-

новлена концентрація важких металів у грунті на досліджуваних сільськогосподарських угіддях де виро-

щується овочева продукція була в межах допустимих рівнів. Концентрація свинцю у грунті першого та 

другого поля була нижча за гранично допустимі концентрації відповідно у 2,2 та 2,6 рази. Концентрація 

кадмію в грунті першого поля була вища за гранично допустимі концентрації у 1,03 рази, тоді як у другому 

була навпаки нижча у 1,03 рази. Концентрація цинку у грунті першого і другого поля була нижча за гра-

нично допустимі концентрації відповідно у 1,59 рази та 1,68 рази. Концентрація міді у грунті першого 

поля була нижча за гранично допустимі рівні у 2,5 рази, а другого у 1,39 рази. 

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. 
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Одне з провідних місць у світі належить нашій 

країні завдяки якісному складу земельних угідь, 

адже на території зосереджено близько 9 % світо-

вих запасів чорноземів. Земельні ресурси і в цілому 

сприятливі кліматичні умови створюють потенціал 

для високоефективного ведення землеробства та 

розвитку всіх галузей агропромислового компле-

ксу. Україна має сприятливі земельно-ресурсні 

умови значною мірою завдяки ґрунтовому покриву, 

що більш як на 70% складається з чорноземів і лу-

чно-чорноземних ґрунтів, які характеризуються ви-

соким рівнем природної родючості. Українські чо-

рноземи складають 8,8 % від площі цих ґрунтів у 

світі. Ці ґрунти відрізняє глибокий гумусовий шар, 

агрономічно цінна зерниста структура, майже ідеа-

льна щільність будови, добрий запас поживних ре-

човин. Потенціал родючості ґрунтів України дозво-

ляє одержувати сталі врожаї зерна та іншої продук-

ції рослинництва [2]. 

Україна має сприятливі земельно-ресурсні 

умови значною мірою завдяки ґрунтовому покриву, 

що більш як на 70% складається з чорноземів і лу-

чно-чорноземних ґрунтів, які характеризуються ви-

соким рівнем природної родючості. Українські чо-

рноземи складають 8,8 % від площі цих ґрунтів у 

світі. Ці ґрунти відрізняє глибокий гумусовий шар, 

агрономічно цінна зерниста структура, майже ідеа-

льна щільність будови, добрий запас поживних ре-

човин. Потенціал родючості ґрунтів України дозво-

ляє одержувати сталі врожаї зерна та іншої продук-

ції рослинництва. Господарська діяльність людини 

часто призводить до забруднення довкілля.  

Серед природних факторів, ґрунт – джерело 

життя і достатку – відіграє основну роль у навколи-

шньому середовищі. Без ґрунту неможливе життя 

на Землі. Ґрунти – необхідний чинник, як для підт-

римання екологічної рівноваги, так і для життя лю-

дини, оскільки він являє собою один з основних 

природних ресурсів, що обумовлюють соціальний і 

економічний розвиток суспільства. Основною вла-

стивістю ґрунту є її родючість [4]. 
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Особливу небезпеку становить забруднення 

важкими металами, адже значна їх частина є над-

звичайно токсичною навіть у мінімальних кількос-

тях. Важкі метали не піддаються процесам розкла-

дання, а здатні лише перерозподілятися між приро-

дними середовищами. Вони мають властивість 

концентруватися в живих організмах, викликаючи 

при цьому різні патології. Специфічною особливі-

стю забруднення ґрунтів важкими металами є дуже 

низька швидкість самоочищення ґрунту. Що стосу-

ється свинцю, то його надмірний вміст у ґрунті при-

зводить до зменшення кількості та різноманітності 

ґрунтових мікробіоценозів. У зв'язку з цим виникає 

серйозна загроза масової деградації українських чо-

рноземів, зосереджених в областях з розвиненою 

промисловістю. Шкідливий антропогенний вплив 

на земельні ресурси, розгул стихій, розбуджених та 

посилених людиною, завдає ґрунтам величезної, 

часом непоправної шкоди. Це, насамперед, погір-

шення ґрунтової структури, механічне руйнування 

та ущільнення ґрунту, постійне збіднення на гумус 

та поживні речовини, водна та вітрова ерозії, забру-

днення ґрунту мінеральними добривами, токсикан-

тами, отрутохімікатами, мастилом та пальним [10]. 

В Україні крім чорноземів є ґрунти й інших ти-

пів (сірі лісові, дерново-підзолисті, піщані і т. д.), у 

яких очищення від забруднення важкими металами 

відбувається ще повільніше, а кумуляція їх, у зв'я-

зку з цим – швидше. Тому навіть невеликі кількості 

важких металів у ґрунтах можуть призвести до не-

безпечного забруднення сільськогосподарської 

продукції. Грунти піщані, малогумусні, стійкі до за-

бруднення, це значить, що вони слабо пов'язують 

важкі метали, легко віддають їх рослинам або про-

пускають через себе з фільтраційними водами. 

Ґрунти є природними накопичувачами важких 

металів у навколишньому середовищі і основним 

джерелом забруднення суміжних середовищ, вклю-

чаючи вищі рослини. Грунт – індикатор багаторіч-

них природних процесів, і його стан це результат 

тривалого впливу різноманітних джерел забруд-

нення. Близько 90% важких металів, що потрапили 

в довкілля, акумулюються саме ґрунтами [5].  

Важкі метали в ґрунтах почали вивчати од-

ними з перших. Вони надходять у грунт переважно 

з атмосфери з викидами промислових підприємств 

і транспорту, стічними водами, відходами промис-

ловості, побутовим сміттям, мінеральними добри-

вами і пестицидами. З атмосфери у грунт важкі ме-

тали потрапляють найчастіше у формі оксидів, де 

поступово розчиняються, переходячи в гідроксиди, 

карбонати або у форму обмінних катіонів. 

Розподіл важких металів та елементів-забруд-

нювачів у ґрунтах дуже складний процес, обумов-

лений цілою низкою чинників, серед яких найваж-

ливіша роль належить типам ґрунтів, їх окисно-від-

новним і кислотноосновним властивостям, вмісту в 

них органічних речовин, гранулометричному 

складу, і навіть водно-тепловому режиму і геохімі-

чному фону регіону. 

Важкі метали фіксуються в поверхневому (0-

20 см) шарі ґрунту, який є найбільш родючим і ви-

значає врожай та склад сільськогосподарських ку-

льтур, кормів і продуктів. Важкі метали видаля-

ються при вилуговуванні, споживанні рослинами і 

ерозійних процесах. Вони зв'язуються алюмосилі-

катами, несилікатними мінералами, органічними 

речовинами з допомогою різних реакцій взаємодії. 

У вигляді яких сполук і в якій кількості утриму-

ються катіони металів залежить від вмісту і складу 

гумусу, кислотноосновних і окисно-відновних 

умов, сорбційної здатності, інтенсивності біологіч-

ного поглинання. Частина їх утримується цими 

компонентами міцно і не приймає участі у міграції 

по ґрунтовому профілю та становить небезпеку жи-

вим організмам ґрунту [7].  

Потрапляючи з ґрунту в рослини через коре-

неву систему, важкі метали можуть переміщува-

тися активно (метаболічним шляхом) або пасивно. 

У першому випадку поглинання і переміщення іо-

нів металів здійснюється за системою, що склада-

ється з протопластів клітин, пов'язаних плазмодес-

мами. При пасивному транспорті іони, досягнувши 

поверхні кореня, потрапляють у вільний простір ко-

реня і далі з транспіраційним струмом пересува-

ються по рослині. З активним транспортом по рос-

лині пересувається частина металів, які виконують 

деякі біологічні функції (мідь, цинк, кобальт і ін.), 

а також метали, які хімічно подібні до необхідних 

елементів (кадмій є хімічним аналогом цинку). 

Проте більшість металів, особливо ті, які не є необ-

хідними для рослин (свинець), переміщуються за 

допомогою дифузії. Контактуючи з клітинними сті-

нками та рядом мінеральних і органічних сполук, 

що містяться у клітинах, метали осідають і втрача-

ють біологічну активність. В той самий час, коли 

відбувається забруднення ґрунту великою кількі-

стю металів, деяка їх частина здатна обминати за-

хисні системи рослин і токсично впливати на них 

[6].  

При надходженні сполук металів до ґрунту ві-

дбуваються наступні процеси:  

- розчинення в рідинній фазі;  

- іонообмінні реакції, поглинання металів у ви-

гляді колоїдних форм;  

- утворення слабко розчинних неорганічних 

сполук (фосфатів, сульфідів, силікатів, карбонатів, 

тощо);  

- утворення слабко розчинних комплексних 

сполук з органічною речовиною. 

У результаті можлива поява візуальних ознак 

токсичності. Основні ознаки пригнічення рослин 

під впливом токсикантів неспецифічні та проявля-

ються в основному в зниженні схожості насіння, 

уповільненому зростанні, ненормальному розвитку 

кореневих систем, хлорозі, в'яненні, загибелі рос-

лин. Однак у сільськогосподарському виробництві 

слід враховувати, що візуальні ознаки токсичності 

починають проявлятися, коли концентрації токсич-

них елементів значно перевищують санітарно-гігіє-

нічні нормативи, встановлені для продукції рослин-

ництва. При цьому вміст елементів у ґрунті, за 

якого з'являються ознаки фітотоксичності, також 

значно перевищують ГДК [1].  
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Негативні екологічні наслідки забруднення 

ґрунтів пов'язані з рухомими сполуками металів і 

металоїдів. Їх наявність у ґрунті зумовлена концен-

труванням цих елементів на поверхні твердих фаз 

ґрунтів з допомогою реакції сорбції-десорбції, оса-

дження-розчинення, іонного обміну, комплексних 

сполук. Збільшення кислотності ґрунту супрово-

джується підвищенням розчинності сполук металів, 

але обмеженням розчинності сполук металоїдів. 

Сполуки металів здатні до мігрування предста-

влені водно-розчинними, іонообмінними та неміц-

нозв’язаними адсорбованими формами. До потен-

ційного резерву входять фіксовані сполуки, що по-

требують енергії активації щодо переходу їх у 

першу групу (хемосорбовані іони, іони з добутком 

розчинності <106). 

Механічний склад ґрунтів, а саме переважання 

в ньому глинистих часток, надає прямий вплив на 

закріплення катіонів металів, у зв’язку з чим у важ-

ких за гранулометричним складом глинистих ґрун-

тах існує менша небезпека можливої абсорбції рос-

линами надлишкової кількості металів. 

Для того, щоб який-небудь метал був абсорбо-

ваний кореневою системою рослини, він повинен 

знаходитися в розчинній формі. Гідроокиси і кар-

бонати металів слабко розчинні, і з підвищенням 

рН ґрунтового розчину зростає вірогідність утво-

рення нерозчинних гідроокисів і карбонатів. Існує 

єдина думка, що для зниження до мінімуму досту-

пності токсичного металу в 13 ґрунті необхідно під-

тримувати величину рН близько 6,5 [8]. 

Проте, забруднення ґрунтів, як правило, супро-

воджуються з надходженням значної кількості оки-

сів сірки та азоту, в результаті чого відбувається пі-

дкислення ґрунтового розчину. Питомому зру-

шенню рН у кислому напрямку сприяють і деякі 

метали, приміром, свинець. Внаслідок знижується 

ступінь насиченості ґрунтів основами, підвищу-

ється гідролітична кислотність. Відбувається також 

збіднення ґрунту на тонко дисперсний матеріал і 

деструкція ґрунтового профілю. 

Метали можуть утворювати складні і компле-

ксні сполуки з органічною речовиною ґрунту і тому 

в ґрунтах з високим вмістом гумусу вони менш до-

ступні для поглинання рослинами. Обмінна ємкість 

катіонів залежить в основному від вмісту і мінера-

логічного складу глинистої фракції і вмісту органі-

чної речовини в ґрунті. Чим вище обмінна ємкість 

катіонів, тим більше утримуюча здатність ґрунтів 

(у певних межах) щодо металів, що виключає їх 

включення в трофічні ланцюги [3]. 

При високих концентраціях важких металів 

(кадмій, свинець, цинк, мідь) відбувається змен-

шення кількості хлорофілу, внаслідок подавлення 

синтезу магній-порфірина. Під впливом важких ме-

талів знижується вміст фосфору, калію, магнію в 

рослинах. Визначення ступеня забруднення важ-

кими металами досить складне завдання. У грунтах 

важкі метали є у формі різноманітних сполук, які 

можуть трансформуватися і переходити з одних 

форм до інших. Контроль за забрудненням ґрунтів 

важкими металами, в основному, здійснюється за 3 

елементами першого класу токсичності (свинець, 

кадмій, цинк) і 4 металами другого класу токсично-

сті (нікель, хром, 15 кобальт, мідь). 

Однією з головних проблем ґрунтового пок-

риву є його забрудненість хімічними речовинами, 

особливо сполуками важких металів, вміст яких пе-

ревищує гранично допустиму концентрацію [9]. 

Токсичність ґрунтів спричиняють сполуки та-

ких важких металів, як: свинець, кадмій, цинк та 

мідь. 19 Канцерогеном, який згубно діє на всі ґрун-

тові організми, є свинець. Він надходить у ґрунт 

двома шляхами: природним – силікатний пил, вул-

канічні аерозолі, вулканічні силікати аерозолі, дим 

лісових пожеж, морські солі, метеоритний пил; ан-

тропогенним – згорання етилованого бензину, ви-

робництво свинцю, спалювання кам'яного вугілля, 

яке містить свинець. Він адсорбується гумусовим 

шаром ґрунту. Для цієї речовини характерна незна-

чна міграція в дерново-підзолистих ґрунтах і тран-

зитне перенесення з верхніх шарів у нижні на еро-

дованих ґрунтах. Адсорбція свинцю гумусом акти-

візується в лужному середовищі. Свинець 

спричиняє появу важкорозчинних осадів основних 

карбонатів, фосфатів або гідроокисів, що вплива-

ють на живлення рослин. Токсичність ґрунтів для 

рослин зумовлює концентрація свинцю в межах 20-

30 мг/кг. 

Свинець також не належить до життєво необ-

хідних мікроелементів. Він є дуже токсичним для 

живих організмів. З кожної тони видобутого сви-

нцю до 25 кг його надходить в навколишнє середо-

вище. Величезна кількість свинцю виділяється в ат-

мосферу разом з вихлопними газами автомобілів. 

Забруднення ґрунту і рослин свинцем вздовж авто-

мобільних доріг поширюється до 200 м, а рівень за-

брудненості сягає 100-1000 мг/кг. Рослини, що ви-

росли на ґрунтах, забруднених свинцем, поблизу 

підприємств та автострад багатші на цей елемент; 

овочі, злаки містять свинцю щонайменше 0,2 мг/кг, 

до 1 мг/кг і більше. 

Кадмій потрапляє у ґрунт при згорянні дизель-

ного палива, при виплавці руд та внесенні добрив. 

Максимальна адсорбція кадмію відбувається в ґру-

нтах з великою ємністю вбирання, значним вмістом 

гумусу та високим показником рН. Міграція кад-

мію в глибину збільшується із зменшенням вмісту 

гумусу, а також у ґрунтах з легким механічним 

складом. Кадмій не належить до біомікроелементів. 

Він вважається одним із найнебезпечніших металів, 

що забруднюють їжу. У геохімічних провінціях 

вміст кадмію в рослинних продуктах становить від 

одиниць до десятків мг/кг, рідко сягають 100-180 

мг/кг [5]. 

На думку багатьох вчених, концентрація кад-

мію в рослинах має тенденцію до підвищення, що, 

очевидно пов`язано з використанням добрив та пе-

стицидів, що містять домішки кадмію. Доведено чі-

тку залежність між вмістом кадмію в ґрунті і його 

концентрацією в рослинах. Кадмій належить до си-

льно отруйних речовин. 

Мідь проявляє такий токсичний вплив на лю-

дину: належить до групи високотоксичних металів, 

здатних спричиняти гостре отруєння, що мають 
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широкий спектр токсичної дії з багатьма клініч-

ними проявами. Клас небезпечності за гігієнічними 

нормативами: І-ІІІ. Ґрунт: середній вміст у ґрунтах 

6-60 мг/кг. Мідь один із найменш рухомих важких 

металів, хоча концентрація у ґрунтових розчинах 

доволі висока – 3-135 мг/л. Усі мінерали здатні ад-

сорбувати мідь із розчину найбільше кількість ок-

сиди феруму і мангану, аморфні гідрооксиди фе-

руму і алюмінію і глинисті мінерали. Регіональні 

кларки для ґрунтів України: 8-83 мг/кг. ГДК: 3 

мг/кг – рухомі форми, 55 – валові форми (з ураху-

ванням фону); 50 мг/кг + фон, валові форми – 100, 

рухомі – 3; 100 мг/кг. Рухомість цинку та його над-

ходження в рослини залежить від кислотності ґру-

нту, вмісту і рухомості сполук інших елементів, ін-

тенсивності мікробіологічних процесів. Кислі 

ґрунти характеризуються досить високим вмістом 

цинку. Ріст рослин при цьому ослаблюється, молоді 

пагони відмирають, листки вкриваються іржаво-бу-

рими плямами. За високого вмісту цинку в ґрунті 

знижується засвоюваність міді рослинами. 

Надлишкова кількість важких металів у ґрун-

тах – це дуже небезпечний екологічний фактор, дія 

якого посилюється через проникнення сполук важ-

ких металів в ґрунтові води, накопичення в органі-

змах рослин, негативний вплив на ґрунтові органі-

зми та вирощування екологічно небезпечної проду-

кції. 

Велику небезпеку представляють важкі ме-

тали, які потрапляють у ґрунт у вигляді аерозолів і 

пилу. Аерозолі є основними носіями розсіяних ва-

жких металів у атмосфері. Речовини в атмосферу 

надходять внаслідок антропогенної діяльності на-

селення на навколишнє природне середовище. Зок-

рема, з промисловим димом у атмосферу потрапля-

ють мідь, свинець, манган та нікель. Є кілька спо-

собів виведення аерозолів із атмосфери, наприклад, 

дифузія та мокре осадження, тобто виведення з оса-

дами [12]. 

Свинець, який надходить у ґрунти, дуже шви-

дко втрачає рухливість в результаті хімічних реак-

цій, які супроводжуються утворенням малорозчин-

них сполук. Але цей процес залежить від pH ґрунту. 

Так як на Вінниччині переважна більшість ґрунтів 

кислі, то і майже весь свинець знаходиться у рухли-

вій формі. Наявність у ґрунті інших металів (моліб-

дену, хрому) знижує рухливість свинцю і його пог-

линання рослинами. Концентрація свинцю в ґрунті 

також залежить від рельєфу місцевості, на якій зна-

ходиться дана автомагістраль. 

Забруднення ґрунту важкими металами приз-

водить до зниження врожайності і якості сільсько-

господарської продукції. Важкі метали в орних гру-

нтах становлять серйозну загрозу і для здоров’я лю-

дей, оскільки з грунту вони потрапляють в рослини, 

а з них – в організм. Потрапляючи в організм, важкі 

метали накопичуються в основному в нирках і пе-

чінці, викликаючи серйозні порушення обміну ре-

човин. З організму перестають виводитися токсини, 

розвивається цілий ряд важких захворювань. На-

приклад, свинець негативно впливає на функціону-

вання нервової системи, шлунково-кишкового тра-

кту, кровообіг. Особливо небезпечний свинець для 

дитячого організму, що має підвищену чутливість. 

Важкі метали можуть провокувати розвиток анемії, 

руйнування кісткової тканини, проблеми зі щито-

видною залозою. 

Тому аналіз грунту на важкі метали має важ-

ливе значення не тільки для моніторингу стану гру-

нтів, а й для людського здоров’я [11]. 

Концентрація важких металів у грунтах, та по-

рівняння її з гранично допустимим концентраціями 

зазначено у табл.1. 

Таблиця - 1 

Концентрація важких металів у грунтах культур, мг/кг 

Важкі метали ГДК 
Фактична концентрація 

Поле 1 Поле 2 

Свинець 6,0 2,7 2,3 

Кадмій 0,7 0,72 0,68 

Мідь 23,0 14,5 13,7 

Цинк 3,0 1,2 2,2 

 

Виходячи з отриманих даних таблиці 1 необхі-

дно відмітити, що концентрація важких металів у 

грунті на досліджуваних сільськогосподарських 

угіддях де вирощується була в межах допустимих 

рівнів. Концентрація свинцю у грунті першого та 

другого поля була нижча за гранично допустимі 

концентрації відповідно у 2,2 та 2,6 рази. Концент-

рація кадмію в грунті першого поля була вища за 

гранично допустимі концентрації у 1,03 рази, тоді 

як у другому була навпаки нижча у 1,03 рази. Кон-

центрація цинку у грунті першого і другого поля 

була нижча за гранично допустимі концентрації 

відповідно у 1,59 рази та 1,68 рази. Концентрація 

міді у грунті першого поля була нижча за ГДК у 2,5 

рази, а другого у 1,39 рази.  

Із даної таблиці ми можемо побачити, що кон-

центрація важких металів у грунті колективних го-

сподарств, в принципі не перевищує гранично до-

пустимі концентрації (крім кадмію). 

Порівняльна характеристика концентрації ва-

жких металів у грунтах досліджуваних полів зазна-

чена на рис.1. 
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Рис.1. Порівняльна характеристика концентрації важких металів у грунті досліджуваних полів 

 

Виходячи з отриманих даних діаграми встано-

влено, що концентрація свинцю у грунтах першого 

поля у 1,17 рази більша за концентрацію свинцю 

другого поля. Концентрація кадмію у першому полі 

становила у 1,05 раз більше ніж у грунтах другого 

поля. Фактична концентрація міді у грунтах пер-

шого поля у 1,05 раз більша порівняно з концентра-

цією цього ж елемента у другому полі. А от конце-

нтрація цинку у другому полі у 1,83 рази вища за 

концентрацію цинку у першому полі. 

Знизити вміст важких металів (якщо їх конце-

нтрація перевищеє гранично допустимі концентра-

ції) у ґрунтах є досить складною проблемою. Для її 

вирішення необхідно підходити комплексно. По-

перше необхідно врахувати елементи-антагоністи 

важких металів, при внесенні яких ґрунт від даного 

виду важкого металу буде очищатись шляхом замі-

щення. Цей спосіб є ефективним, але надто доро-

гим, тому що необхідно вносити дорогі хімічні ре-

човини у великій кількості [11]. 

Тому більш перспективним способом є не ви-

лучення важких металів, а переведення у малору-

хомі та малоактивні сполуки. Цього можна досягти 

шляхом підвищення ємності вбирного комплексу 

ґрунту внесенням певних добрив, переважно орга-

нічних, сидератів, посліду та мікродобрив. 

В умовах інтенсивного антропогенного впливу 

спостерігається високий рівень надходження важ-

ких металів у агроекосистеми в окремих випадках 

понад допустимі рівні. Це призводить до зниження 

якості продукції рослинництва, робить її небезпеч-

ною для населення [10]. 

Антропогенний вплив на забруднених ґрунтах 

важкими металами останніми роками вивчається 

багатьма ученими, тому що питання виробництва 

якісної екологічної продукції для харчування лю-

дини має важливе значення у сучасних екологічних 

умовах. 

Для зниження інтенсивності забруднення ґру-

нтів важкими металами розроблено ряд заходів, зо-

крема, і застосування мікродобрив та інших, за-

мість мінеральних добрив, які є потужним джере-

лом важких металів. 

Нами виявлено вплив внесення мікродобрив з 

метою зниження концентрації свинцю, кадмію, ци-

нку та міді. 

Мікродобрива - це добрива, які мають у своєму 

складі мікроелементи, такі як бор, марганець, за-

лізо,цинк, мідь та інші. Мікроелементи необхідні 

для нормальної життєдіяльності рослин, викорис-

товуються у мікрокількостях і не можуть бути замі-

нені іншими речовинами. Нестача їх у ґрунті не 

призводить до загибелі рослин, але є причиною 

зменшення швидкості й узгодженості протікання 

біохімічних реакцій [4].  

Значення мікродобрив для медоносних куль-

тур:  

- використання мікродобрив забезпечує високі 

прибавки врожаю та значно поліпшує якість сільсь-

когосподарської продукції;  

- внесення мікродобрив різко активує розвиток 

і роботу кореневої системи, збільшуючи доступ-

ність сполук фосфору у ґрунті;  

- мікродобрива істотно впливають на ефектив-

ність надходження основних елементів живлення 

(азот, фосфор, калій) у рослини. Надходження 

азоту значно збільшується за наявності заліза, мар-

ганцю і цинку, а надходження фосфору - кальцію і 

міді;  

- мікродобрива потрібні для повноцінного ро-

сту і розвитку рослин оскільки оптимізують міне-

ральне живлення рослин;  

- мікродобрива відіграють важливу роль у під-

вищенні стійкості рослин до грибкових збудників, 

бактеріальних і вірусних захворювань.  

Найбільш виправданим з економічної точки 

зору є внесення мікроелементів під час позакорене-

вого підживлення через листя, яке гарантує майже 

100 % їх засвоєння. Мікроелементи за листкового 

внесення в 10 разів ефективніші, ніж за внесення їх 

у ґрунт, де вони можуть зв'язуватись у недоступні 

сполуки [8]. 

Для забезпечення найбільшої ефективності по-

закореневого підживлення, його слід поводити в 

критичні фази розвитку, які характерні для кожної 

культури.  
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Крім того, при застосуванні мікродобрив для 

позакореневого підживлення спостерігалось значне 

зниження рівня ураження рослин хворобами.  

Отже, застосування мікродобрив у сучасних 

системах удобрення є основним шляхом вирішення 

проблеми дефіциту мікроелементів та забезпечує 

найкращу віддачу від вкладених матеріальних ре-

сурсів. 

Найцінніше органічне добриво у садівників - 

курячий послід. Зміст в ньому корисних речовин не 

зрівняється з гноєм або перегноєм. На відміну від 

інших видів добрива, послід більш ефективне і еко-

логічно чисте підживлення. Курячий послід добре 

засвоюється рослинами. Вносити його можна прак-

тично під всі культури [5].  

Вміщені в курячому посліді речовини практи-

чно не вимиваються з ґрунту, прискорюють дозрі-

вання плодів і підвищують врожайність. Коренева 

система рослин добре вбирає всі необхідні поживні 

речовини. Основні корисні речовини, що входять 

до складу курячого посліду: азот, калій, фосфор, за-

лізо, магній, кальцій.  

Курячий послід активізує циркуляцію води в 

ґрунті, допомагає рослинам переносити посуху. Ро-

слини, які підгодовують курячим послідом, менше 

схильні до грибкових і бактеріальних захворювань. 

Крім цього, курячий послід покращує склад ґрунту, 

забезпечує харчування практично для всіх овоче-

вих і плодово-ягідних культур. Вносять добриво за-

звичай один раз в 2-3 роки. 

Послід слід обов'язково закладати в ґрунт. За-

стосовують послід в рідкому вигляді: на 10 літрів 

води знадобиться 1,5 кг добрива. Залишити приго-

товане добриво на кілька днів для бродіння. Перед 

застосуванням слід обов'язково розводити водою. 

Концентрація розчину і норма поливу для кожної 

рослини буде відрізнятися. Зазвичай на квадратний 

метр потрібно 2-3 кг добрива [3].  

При поливі слід уважно стежити, щоб пригото-

ваний розчин не потрапив на листя рослини, так як 

це може призвести до опіку. Після процедури всі 

грядки, які удобрювали послідом, потрібно рясно 

полити водою. Це зменшить концентрацію добрива 

і очистить листя від можливого попадання розчину. 

Слід знати, що вносити пташиний послід на ділянку 

потрібно рівномірно. Нехтування цим правилом 

може привести до загибелі рослини. 

Гній – найбільш поширене органічне добриво. 

Використовувати свіжим його не бажано – краще 

потримати в купі, щоб солома та інші рослинні ре-

штки напіврозклались (стали буро-коричневого ко-

льору і легко ламались). На важких за механічним 

складом ґрунтах його внесіть по 30-35 кг на 10 м2 , 

на легких – 40-60. Якщо гною достатньо, його но-

рму можна збільшити в 2-З рази. Свинячий гній 

обов'язково треба компостувати не менше року.  

Перегній – гній, що добре розклався після одно 

чи дворічного компостування. Найкращий перегній 

– сипець. Його слід вносити насамперед 39 у теп-

лиці і парники, при вирощуванні овочів і квітів у 

кімнатах, для підживлення суниць, багаторічних 

овочевих рослин.  

Торф – випробуване, дуже поширене добриво 

в районах, де в болота і великі заплави рік. Готувати 

його потрібно заздалегідь, компостуючи з фекалі-

ями, гноєм, поливаючи гноївкою та бовтанкою з 

пташиного посліду. Для зменшення кислотності на 

100 кг торфу додайте 2-3 кг вапна або 3-4 кг попелу. 

Для підвищення поживності в торф підмішайте до 

2 % від його маси фосфоритного борошна або інші 

фосфорні добрива і таку ж кількість калійних. Після 

такої підготовки торф можна вносити під перекопу-

вання гранту восени, для підживлення і мульчу-

вання [2].  

Сидерати (зелені добрива) – рослини, які тим-

часово вирощують на вільних ділянках ґрунту з ме-

тою поліпшення структури ґрунту, збагачення його 

азотом та пригнічення росту бур'янів. Зазвичай, си-

дерати вирощуються в окремий період часу, а потім 

проорюються та змішуються з ґрунтом у недозрі-

лому виді, або незабаром після цвітіння асоцію-

ються з органічним сільським господарством і вва-

жаються необхідними для систем з однолітніми ку-

льтурами, які хочуть зробити стійкими. Традиційно 

практику використання сидератів можна віднести 

до циклу парування землі в сівозміні, який викори-

стовується для відпочинку землі.  

Сидератами можуть бути бобові, такі як соя, 

лагута, однолітня конюшина, горошок, а також не 

бобові, такі як просо, сорго, гречка. Бобові сиде-

рати часто вживаються завдяки їх азотофіксуючим 

здібностям, в той час як небобові вживаються пере-

важно для придушення бур'яну та збільшення біо-

маси в ґрунті. Сидерати зазвичай виконують декі-

лька функцій, які містять в собі покращення ґрунту 

та його захист:  

– бобові сидерати, такі як конюшина та горо-

шок містять азотофіксуючі бактерії в кореневих бу-

льбах, які перетворюють атмосферний азот на фо-

рму, придатну для вживання рослинами; 40 – сиде-

рати збільшують відсоток органічних речовин 

(біомаси) у ґрунті, таким чином покращуючи затри-

мування води, аерацію та інші характеристики ґру-

нту;  

– кореневі системи деяких видів сидератів про-

ростають глибоко у ґрунт та витягують нагору ко-

рисні речовини, недоступні для рослин з мілкою ко-

реневою системою;  

– деякі сидерати під час цвітіння надають корм 

для запильних комах [6]. 

Коефіцієнт зниження інтенсивності забруд-

нення ґрунтів важкими металами за агрохімічних 

заходів наведений в таблиці 2.  
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Таблиця - 2  

Ефективність зниження концентрації важких металів  

у ґрунті сільськогосподарських угідь за використання агрохімічних заходів, разів 

Заходи 

Коефіцієнт зниження забруднення грунтів важкими мета-

лами за використання агротехнічних заходів 

Pb Cd Zn Cu 

Використання органічних добрив 0,9 0,4 0,7 0,7 

Використання мікродобрив 2,3 2,1 0,7 0,8 

Використання посліду 3,2 2,7 0,8 0,7 

Використання сидератів 3,1 2,3 2,9 1,8 

 

Так, найвищі показники коефіцієнта зниження 

інтенсивності забруднення у ґрунті виявлено за 

свинцем та кадмієм при використанні посліду, ци-

нку і міді при використанні сидератів.  

Внесення посліду у ґрунт знижувало коефіці-

єнт інтенсивності забруднення свинцем на 2,3, бі-

льше порівняно з органічними добривами на 0,9 по-

рівняно з мікродобривами.  

Найбільший вплив на зниження кадмію у ґру-

нті було за використання посліду, порівняно з орга-

нічними добривами , мікродобривами і сидератами, 

даний коефіцієнт був вищим на 2,3, 0,6 та 0,4 відпо-

відно.  

Внесення у ґрунт органічних і мікродобрив та 

посліду мало майже однакові показники по зни-

женню інтенсивності забруднення цинком (0,7-0,8) 

і порівняно з ним використовувався сидерат зни-

зило вміст цинку найкраще – на 2,1-2,2.  

Аналогічно впливало внесення цих добрив і на 

зниження міді у ґрунті. Внесення сидератів знижу-

вав вміст міді на 1,0 - 1,1 порівняно з іншими доб-

ривами [6]. 
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Аннотация 

Основными источниками водных ресурсов на территории Средней Азии являются реки Амударья и 

Сырдарья. Обе являются единственными крупными водотоками, протекающими по территории несколь-

ких стран. По причине сложившихся природных условий, воду из этих рек в больших объёмах забирают 

на орошение, что привело к обмелению Аральского моря. В статье рассмотрены возможные пути по 

снижению водопотребления, с целью восстановления и сохранения водных ресурсов этих рек и Аральского 

моря. 

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. 
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На территории Средней Азии сформировался 

резко континентальный тип климата, в равнинной 

части аридный. Он характеризуется малым количе-

ством выпадающих атмосферных осадков (около 

100-200 мм/год), преобладающим господством су-

хих континентальных воздушных масс, высокими 

среднемесячными температурами воздуха с боль-

шими суточными колебаниями, высокой испаряе-

мостью, что вызывает большой дефицит влаги. Ис-

торически, некоторые части региона обрамлены 

высокими горами, которые вытянуты в широтном 

направлении. Между гор располагаются множество 

долин и глубокие межгорные котловины. Горные 

хребты препятствуют прохождению западных воз-

душных течений, из-за чего на внешних склонах 

выпадает большее количество атмосферных осад-

ков, в сравнении с внутренними районами.  

На территории Средней Азии реки распреде-

лены неравномерно. В горах и предгорьях наблю-

дается довольно большая густота речной сети. 

Большинство рек региона берут свое начало и про-

текают именно в горных районах, в основном это 

малые реки. На равнинных же участках их очень 

мало, лишь только крупные реки пересекают пу-

стынные территории. Из этого следует, что климат 

и рельеф местности образуют одну из важнейших 

гидрологических особенностей Средней Азии, ко-

гда горы являются местом накопления водных ре-

сурсов, а равнины - местом их расхода и испарения. 

Как описывалось ранее, лишь крупные реки 

способны течь по территории пустынных местно-

стей. Такими реками являются Амударья и Сырда-

рья, которые впадают в Аральское море.  

Сырдарья - вторая по водности река Средней 

Азии. Её площадь бассейна составляет 219 000 км2, 

при длине реки 2212 км (3019 км от истока р.На-

рын). Образуется в результате слияния Нарына и 

Карадарьи в Ферганской долине. В её формирова-

нии также участвуют река Чирик и множество ма-

лых рек Ферганской долины. Большая часть вод-

ного стока Сырдарьи собирается в горной части 

бассейна, при этом питание преимущественно сне-

говое. 

В свою очередь, Амударья - крупнейшая по 

водности, но уступающая по своей длине Сырдарье 

река. Её длина составляет 1415 км, а площадь бас-

сейна 309 тыс. км2. Питание Амударьи в основном 

снеговое, из-за этого наибольшие расходы воды 

наблюдаются летом, а наименьшие расходы в зим-

ние месяцы. Большая часть стока (около 80%) фор-

мируется на территории Таджикистана, затем река, 

петляя между границами трёх стран (Афганистан, 

Туркменистан, Узбекистан) и протекая по равнин-

ной местности, образует дельту, впадая в Араль-

ское море.  

Так было раньше, пока в начале XXI века 

Аральское море, вместе с дельтой Амударьи, не 

стали пересыхать. Основные причины обмеления и 

пересыхания Аральского моря: 
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 Значительное уменьшение притока от рек 

Амударья и Сырдарья, наблюдаемое с 1960-х годов 

и по настоящее время; 

 Естественное испарение с площади зер-

кала. 

Если же вторая причина является и всегда яв-

лялась природным фактором, то первая подразуме-

вает за собой активное антропогенное вмешатель-

ство многих водопотребителей, забирая и отводя 

водные ресурсы обеих рек, в основном с целью оро-

шения сельскохозяйственных территорий. Выра-

щиваемые в бассейнах обеих рек, хлопок и рис тре-

буют большое количество пресной речной воды. 

Возделывание данных культур очень водозатратно, 

а ведь и так на территории Средней Азии водные 

ресурсы ограниченны и малочисленны.  

Есть несколько точек зрения на решение дан-

ной проблемы. Одна из них призывает к полному 

изменению ведения хозяйства в бассейнах рек, что 

приведёт к значительному уменьшению забирае-

мой на орошение воды. Например, жители Казах-

стана и Киргизии много веков занимались овцевод-

ством, и, в поддержании многолетней традиции, 

было бы лучше направить силы и средства в разви-

тие поливных пастбищ и увеличивать поголовье 

овец. В этом случае государству следует стимули-

ровать хозяйства переходить в новую для них от-

расль. Подразумевается, прежде всего, смена выра-

щиваемых культур, применение других систем и 

норм полива, строительство овцеферм с современ-

ным оборудованием, а также подготовка или пере-

подготовка кадров. Не каждый собственник хозяй-

ства способен решиться на смену уже устоявшейся 

и приносящей прибыль деятельности. Именно 

здесь, на этапе принятия решений, свою позицию и 

заинтересованность должно показать государство в 

виде финансовой поддержки, снижение ставок по 

кредитам, налоговых послаблений, возможно по-

мощь в приобретении и транспортировке импорт-

ного оборудования и т.д. А заинтересованность - в 

снижении хозяйствами водопотребления. К сожа-

лению, из-за расположения, на территории Средней 

Азии выпадает малое количество осадков, по срав-

нению с более северными широтами, поэтому и 

орошаемая норма поливных угодий будет выше. 

Это один из минусов рассматриваемой местности, 

однако, замена выращивания культуры на менее во-

долюбивую выступает одним из перспективных ре-

шений водопотребительских проблем региона и 

страны. Одними из таких претендентов на замену 

можно назвать: сорго, просо, кукурузу и морковь, 

так как они отличаются значительной устойчиво-

стью к засухе. Высокие значения температуры воз-

духа в летнее время потребуют грамотного распо-

ложения для каждой из выращиваемых культур. 

Например, для роста кукурузы наиболее благопри-

ятная температура составляет 25-30 градусов по 

цельсию, но её рост прекращается при температу-

рах выше 45 градусов, что часто наблюдается в рав-

нинных районах рассмариваемого региона. Также к 

жаростойким культурам можно отнести - тыкву, 

дыню, арбуз. Они способны переносить темпера-

туры до 30-35 градусов, совершенно без ущерба для 

развития. Большим преимуществом является их 

способность понижать температуру листьев, за счёт 

усиленного испарения влаги. В результате они вы-

держивают температуру воздуха до 45 градусов и 

дают высокие урожаи.  

Другая же точка зрения подразумевает сниже-

ние водопотребления за счёт применения современ-

ных технологий и агрегатов полива, возделывания, 

обслуживания  сельскохозяйственных угодий. При-

оритетным пунктом является закупка, установка и 

использование наиболее эффективных и современ-

ных поливальных машин, насосов, техники для 

сбора урожая, обладающими наибольшими КПД и 

наименьшими потерями ресурсов в ходе работ. Так 

сложилось, что после отделения среднеазиатских 

стран от бывшего СССР, на их территории сохра-

нились и использовались гидротехнические соору-

жения тех лет. Многие из них уже давно изношены, 

либо заброшены, и требуют капитального ремонта, 

на что нужны колоссальные суммы. Но даже после 

полной реконструкции, ремонта и реорганизации 

гидромелиоративных систем, они не смогут срав-

ниться с современными технологиями и методами 

ведения сельского хозяйства. Для решения, в боль-

шей степени финансового вопроса, необходимо 

полное и комплексное обследование имеющихся на 

обрабатываемых территориях гидротехнических 

сооружений. И, при наличии всех исходных, при-

нять сбалансированное решение о том, как умень-

шить потребление водных ресурсов с сохранением 

урожайности, или даже его повышения.  

Из современных подходов к водопотреблению, 

можно предложить следующие, доступные в насто-

ящее время методы полива сельскохозяйственных 

угодий.  

Одним из наиболее прогрессивно развиваю-

щихся способов полива является капельное ороше-

ние.  Преимущества его применения: 

- экономичный расход воды при поливе (прак-

тически полное отсутствие потерь воды при транс-

портировке и поливе, так как система полностью 

герметична); 

- высокая степень эффективности (за счет по-

ступления воды напрямую к корням растений); 

- повышение урожайности овощных культур 

до трех раз; 

- возможность организации системы капель-

ного полива на поле со сложными рельефами (на 

склоне и др.); 

- независимость процесса полива от погодных 

условий; 

- обеспечение внесения удобрений прямо к 

корневой системе растений. 

Ограничением применения данного способа 

орошения является большая стоимость самой уста-

новки и её установка на агроландщафты. По при-

близительным расчётам на 1га, с шагом между рас-

тениями в 0,2м и шагом между рядами в 0,5м, необ-

ходимы вложения в размере 1200-1500 долларов 

США, по современному курсу. Сюда входит и сто-

имость самой установки с насосным оборудова-

нием и установка системы на участок. Цена непо-

меро огромная, и без материальной поддержки от 
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государства частные фермеры вряд ли могут позво-

лить себе такую «роскошь», отдав предпочтение 

более дешёвым способам полива (поверхностный, 

дождевание).  

Перспективный подход к выращиванию риса 

был описан Шабановым Р.М. в своей диссертации 

на соискание ученой степени кандидата сельскохо-

зяйственных наук «Технология возделывания риса 

при дождевании в условиях аридной зоны Калмы-

кии». Автор теоретическим и опытно-практиче-

ским путём описывает технологию полива рисовых 

полей, в обиход давно устоявшегося способа залива 

рисовых чеков при его выращивании. Эксперимен-

тальные исследования проводились на орошаемом 

участке СПК ПЗ «Первомайский» Черноземель-

ского района Республики Калмыкия. Климат рай-

она примерно схож с климатом территорий Сред-

ней Азии. Также в ходе экспериментальных иссле-

дований были использованы сорта риса, 

толерантных к дефициту воды и атмосферной за-

сухе. По результатам проведённых исследований 

автор пишет: «Предлагаемая технология обеспечи-

вает продуктивность зерна на уровне 3,5...4,5 т/га, 

при экономии оросительной воды в 3…3,5 раза и 

снижении техногенной нагрузки на орошаемый аг-

роландшафт»[1]. Также в работе приведена и эко-

номическая эффективность описываемой техноло-

гии. По словам автора «прирост чистого дисконти-

рованного дохода составил 10,02…10,61 

тыс.руб./га»[1].  

Описанная Шабановым Р.М. технология по-

лива риса эффективно показала себя в засушливых 

условиях региона Российской Федерации. Её же 

можно эффективно применять и использовать на 

территориях стран Средней Азии, для сокращения 

объёмов водопользования при выращивании риса.  

При составлении графиков режима водополь-

зования может помочь система автоматизирован-

ного мониторинга водотоков. Принцип работы дан-

ной системы основан на установке в створе водо-

тока датчиков уровней и расходов воды. 

Зафиксированные значения передаются по сети 

оператору, на компьютер. Полученные параметры 

сохраняются в заранее подготовленной базе дан-

ных, а также одновременно, с помощью программы 

автоматизированной обработки полученных значе-

ний, проводится расчет стока и прогноз водных ре-

сурсов на исследуемом водотоке. Организация дан-

ной системы на малых и средних водотоках позво-

лит: 

 получать прогноз об уровне воды на водо-

токе; 

 прогноз гидрофизических параметров во-

дотока позволит целесообразно использовать вод-

ные ресурсы для нужд сельского хозяйства[2]. 
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