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MICROSCOPIC METHODS IN CALLOSE STUDY AND THEIR
APPLICATION IN WHEAT SEEDLINGS PROTECTIVE REACTIONS

RESEARCH UNDER PATHOGENESIS
O. Boboshko, . Panyuta, V. Emelyanov, N. Taran

Abstract. Callose protective function as a mechanical barrier formed by plant
cells in response to pathogenesis is described. Concentrational dependence on the
presence of pathogens and the character of callose deposition of different resistance
wheat varieties is determined. Callose localization in epidermis cell walls of wheat
seedlings’ leaves after pathogen inoculation (eyespot exciter) is investigated by
fluorescence microscopy. Differences in the intensity and the nature of callose
deposition in wheat seedlings’ cells of two varieties with different resistance using
different inoculum concentrations are determined.

Key words: callose, wheat, microscopic methods, conidia suspension,
Pseudocercosporella herpotrichoides, pathogenesis
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Abstract. The paper presents the methodology of the content of teaching
materials for future environmentalists for sustainable development taking into
account the main production functions and typical problems of activity. There is a
new structural and logical scheme of the educational process of preparing future
environmentalists presented. Optimized professional and practical training of
future environmental experts by strengthening relations with other structural
elements of the training content.

Keywords: teaching content, professional competence, education for
sustainable development.

Among the main problems in environmental education and education for

sustainable development "are the lack of satisfactory teaching materials,

underutilization of capacity of higher education and research institutions, the

shortage of skilled educators and insufficient awareness and insufficient

development of interagency and multilateral cooperation on Education for

Sustainable Development" [6, .18-19]. This was the impetus for beginning

research to develop and improve complex teaching of environmentalists to future

professional activity in the transition to sustainable development of society.

Production problem and ways to solve it. UNECE Strategy encourages

countries to include in the formal education system elements of education for

sustainable development (ESD) and determines the priority development programs

relevant teaching disciplines. The strategy includes the introduction in the

educational process unconventional topics, approaches and methods in order to

teach to solve complex social and environmental problems. National Strategy

mailto:volbog@ukr.net


should focus on the possibilities of interdisciplinary analysis of real situations both

by restructuring the curriculum, and by changing teaching methods. For this

purpose we have prepared a manual "Workshop to develop local sustainable

development strategies" [4].

Summing up the approaches to the formation of theoretical knowledge of the

foundations of sustainable development for future environmentalists in the

education system we distinguish the following items:

- theoretical and methodological framework, based on the analysis of trends

in the knowledge of the general laws of complex systems development;

- didactic principles of the content structuring of normative disciplines  with

regard to aspects of sustainable development (such as "General Ecology",

"Technical Ecology", "Environmental Monitoring", "Modelling and Forecasting

the Environment" and "Sustainable Development Strategy");

- terms of innovative pedagogical teaching process of forming knowledge on

sustainable development of future environmentalists.

Discussion of results. International recommendations on innovative teaching

methods and technologies include the following changes in the educational process

[10]:

 lectures for large flows should be changed for lessons in small groups

(seminars, projects), with emphasis on problem-made oriented education system

(problem/project-based learning) and mastering practical skills (this is problematic

under the current, very limited financing of public higher education institutions);

maximum orientation of training technologies to information and

communication technologies (e-learning), wider use of existing online educational

tools (open educational resources);

increase independent work under the guidance of teachers, increase the

number of individual sessions etc. (focus on classroom hours is inadequate to

modern learning requirements).

Such changes in the educational process, along with the modernization of

evaluation system could significantly improve the training of future



environmentalists.  There is no draft appropriate changes in the system of modern

education in Ukraine. No information on changes and the methods and techniques

of training in management structure of Ukraine educational system, in particular

for the formation of education for sustainable development (still is being formed).

In the transition of society towards sustainable development the goals and

objectives of future professional environmentalists vary considerably because of

the need to restrain consumer attitude to nature. Particularly relevant is the

question in the context of the implementation of the new Sectoral Standard of

Higher Education (SSHE) in Ukraine, in particular the production functions for

solving typical problems in such activities as "development plans and programs in

the field of sustainable natural resources". It should include:

 the ability to calculate local, regional indices and indicators of sustainable

development for the analysis of the development level of society;

 capacity to "develop scientifically grounded recommendations to support

management decisions in activity" [4, s.42-43]. However, management decisions

"are made not only on behalf of the group and for the benefit of the group, but on

behalf and for the benefit of posterity" [5, s.118].

According to Educational and Professional Program ( PP) Bachelor 2004 and

current OPP Bachelor (2011), on the level of independent regulatory disciplines

specific environmental management functions are considered only in such

disciplines as "Environmental impact assessment", "Environmental Monitoring"

and "Environmental regulation". The same environmental and management

functions covered in the 2nd module course "Organization of management in

environmental activities" [7, . 367 ], which includes besides theoretical

knowledge in the field of environmental management, a whole block of the legal

provision (application forms , time of submission, review and return of documents,

etc.). In our opinion, appropriate to transfer all these disciplines to the EPP training

education level "master" (in thematic modules subject "Environmental

Management"), and for EPP Bachelor of environmental education leave only

conceptual elements (purpose, principles, objects and subjects of objects, etc.) [1].



In developing the EPP of future environmentalists teaching it is important to

logically link the "master" disciplines with disciplines of "predecessors" and

disciplines of "successors".

Block of disciplines that implement competence of control production

function is presented primarily by discipline "Environmental Monitoring", in

particular, such blocks of content modules like "Monitoring of air", "Monitoring of

surface water", "Geological Environment Monitoring", "Monitoring soil",

"Monitoring of biological resources" and so on.

Relationship of professional and practical training cycle with the subjects

"precursors" will be more effective if the learning of handling environmental

information methods is preceded by learning the methods of obtaining such

information. These methods should be organized by their nature (physical,

chemical, biological) and be made in the form of three blocks of content modules

[2] (these modules are presented in the following sequence in developed our

textbook "Environmental Monitoring " [3 ]). Thus, the internal optimization of

professional and practical training of future specialists in environmental curricula

should be accompanied by strengthening of links with other structural elements of

the learning content.

In the first stage of developing recommendations on the content of

educational, scientific and methodological materials for each base of future

environmentalist key competence we identified specific disciplines and relevant

substantive competence.

Among social and personal competences on the bachelor level it is necessary

to highlight the socio-cultural and socio-labor that should be presented in such

disciplines as "Sociology", "Culture", "Politics" and "Safety". This socio-cultural

competence must provide the student's ability to organize and conduct specific

sociological research, knowledge of the elements of social mobility and the ability

to  determine  the  structure  and  spheres  of  social  subjects.  To  implement  such

competence in the discipline "Socioecology" the appropriate blocks of content

modules should be provided.



Competence to ensure safe spheres must appear in the Content modules of the

discipline "Safety". The contents of disciplines "Sociology" and "Safety" include

such important blocks as "Social development" and "Society and Nature" that are

well represented in almost all textbooks on these subjects. Socio-personal

competencies include the ability to formalize and interpret social and

environmental information. This ability is formed by substantive competencies of

such subjects as "Higher Mathematics" and "Simulation and prediction of the

environment." Thus, content of discipline "Environmental Monitoring" was added

with the following blocks of content modules: "Formation Database", "Database

Management", "Methods of analysis of monitoring observations " and "Principles

and methods of predicting changes in the environment".

On the second stage it was defined the matching of key competencies to the

content of the main subjects of educational and professional master's program in

the ecologist field of study "Ecology, Environmental Protection and Sustainable

Use of Nature".

Among social and personal competencies at Master's level also highlighted

the socio-cultural and socio-labor, they include the following competencies:

 awareness of the issue of sustainable development;

 basic knowledge of biosphere and technosphere co-evolution  principles;

 ethical behavior;

 systems thinking;

 awareness of the socio-economic development;

 social responsibility for the results of professional decision-making.

According to the structural and logical scheme of the educational process

Master's Degree, the implementation of these competencies provides content of

such subjects as "Sustainable Development Strategy", "Civil Defense" and

"Methodology and organization of scientific research." To improve the consistency

of the material to the content of the basic course "Sustainable Development

Strategy" the following questions were  included:

 formation of system "Society-Nature ";



 features and elements of modern biosphere crisis;

 principles of environmental ethics and environmental education.

Contents of subjects "Civil Defense" and "Methodology and organization of

scientific research" should include such competencies as "social responsibility" and

"understanding the processes of social and economic development".

Instrumental competence (such as "aquirement of processing methods, storage

and dissemination of information", "skills of experimental studies," etc.) have to be

ensured by disciplines "Environmental monitoring" and "Methodology and

organization of scientific research".

Ability and communication skills in native and foreign languages are formed

by each of the sample and standard disciplines in the EPP Bachelor and Master by

providing the opportunity to prepare reports, make presentations, abstracts and

defend term papers and more. Thus, the teacher must control the ability of the

student to briefly retell material (within 5-7 minutes) and properly build the

structure of the report and vocabulary of the material.

Skills in computer networks are formed within the discipline "Information

and systematology." These skills are fixed by the motivation to find original

material in the preparation of independent abstract works in each discipline,

writing student papers and more.

General scientific competence for almost all specialties of Master training

should be provided in teaching all precursor subjects and, first of all disciplines

"Higher  Mathematics",  "Physics"  (1  -  year)  ,  "Chemistry  of  the  basics  of

biogeochemistry ", "Soil", "General Ecology " (2nd year ), "Technical Ecology",

nvironmental Monitoring", "Landscape Ecology", "Human Ecology" (3rd year) ,

"Modeling and Forecasting the Environment", "Urboecology" (4th year) and

"Methods and Research", "Sustainable Development Strategy (5th year ).

Professional competence, in the main, should be ensured by regulatory

disciplines of the cycle "natural-scientific, professional and practical training”. For

example, for specialties 8.04010601 "Ecology and Environment", 8.04010602

"Applied Ecology and Sustainable Nature (industry)" and 8.04010603



"Environmental safety" the professional competences with respect to the ability to

identify the sources of environmental impact are provided by precursor subjects of

bachelor course " Technical Ecology", "Environmental Monitoring", "Landscape

Ecology", etc. Knowledge of basic principles and the principles of state

environmental policy and environmental safety should be formed by such

disciplines as EPP bachelor "Environmental Security", "Environmental Law",

"Environmental Economics" and regulatory professionally oriented disciplines of

EPP degree (eg, "Sources of Environmental Hazards" and "Methodology and

theory of ecological Safety").

Structural-logical scheme of the teaching process was developed based on

subject-activity approach with regard to the main production functions and

ensuring their professional mobility by upgrading the educational process and the

educational and methodological support. The proposed version of the training

content of environmentalists is characterized by decrease the number of subjects

and, consequently, decrease the substantial overlap between them [8].

Such structure of the educational process is fully consistent assigned the

Ministry of Education and Science of Ukraine recommendations to reduce "the

number of subjects of professional and practical training Cycle by combining their

content, which is a common subject orientation" (especially in the "Regulations on

the ranked education system in Ukraine", approved by the Cabinet of Ministers of

Ukraine  69 dated January 20, 1998).

Conclusions

The approach to content development of training materials and structural

logic option scheme of the educational process of future environmentalists training

concerns in the main disciplines of mathematical cycle, natural sciences,

vocational and practical training. Thus, subjects of humanitarian and socio-

economic training cycle should be taught logically connected with related

academic disciplines of the first two blocks. In particular, the content of the course

"Philosophy" is to ensure the acquisition of social and personal competence as "the



ability to take into account the social relations during their activities" and "ability

to conduct sociological research".

The lack in EPP such disciplines as "Sociology", "Politics" and

"Jurisprudence" increases the load on the basic discipline "Philosophy" and leads

to the need to expand its content with not typical for it educational elements.
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.

E. coli ATCC 25922, 

  (  –  - ) 

:  Cu  1000 ;

Zn – 2000 ; Mg – 3000 ; Mn – 2000 ;  Fe – 1000 ; Se – 200 ;

Ge  1000  ( ,  “

”, . , 

) [5, 6]  - 

.  10-2, 10-3, 10-4

, E. coli ATCC 25922  0,1

 102  104 , 

 DENSIMAT 

 McFarland.

E. coli  

 Vitek 2TM  Compact  15  (bioMerieux,  )  

    GN  21341 .

. , 

 (Cu, Fe, Mg, Mn, Se, Ge), 



 10-2  10-4

  E. oli, 

 102  103  ( . 1).

1. E. coli ATCC 25922 

 (n=3)

 ( ±m )* E. coli -

±m  

)

-

-
- Cu Fe Mg Mn Ge Se

10-2
102 ** 1 ± 0,6

***
1 ±0,6

***
1 ± 0,6

***
10 ± 1,8

103 6 ± 1,4
***

5 ± 1,3
***

20 ± 2,7 10 ± 1,8
***

7 ± 1,5
***

13 ±2,1
***

35 ± 3,4

104 75 ± 5,0
***

85 ± 5,3
***

150 ± 7,1
***

127 ± 6,5
***

60 ± 4,5 50 ±4,1 42 ± 3,7

10-3

102 2 ± 0,8
***

1 ± 0,6
***

1 ± 0,6
***

2 ± 0,8
***

103 4 ± 1,2
***

8 ± 1,6
***

25 ± 2,9 10 ± 1,8
***

6 ± 1,4
***

22 ±2,7

104 120 ± 6,3
***

150 ± 7,1
***

150 ± 7,1
***

84 ± 5,3
***

120 ± 6,3
***

79 ±5,1
***

10-4

102 6 ± 1,4 2 ± 0,8
***

4 ± 1,2
***

2 ± 0,8
***

2 ± 0,8
***

2 ±0,8
***

103 7 ± 1,5
***

15 ± 2,2
***

15 ± 2,2
***

11 ± 1,9
***

7 ± 1,5
***

9 ±1,7
***

104 92 ± 5,5
***

140 ± 6,8
***

100 ± 5,8
***

71 ± 4,9
***

128 ± 6,5
***

43 ±3,8

: *  –   (  -

); **  – ; ***  < 0,001 – 

.

E. oli, 

 104 ,  2 . 

, 

 [4]. E. oli



     10-4, 

E. oli.

, E. coli ATCC 25922 

     10-4

, : .

 5 E. coli ATCC 25922 

L . ,  4  5 

  L  ( . 2).

2. E. coli ATCC 25922 

 (Se)
E. coli ATCC 25922

 Se

 Se

I II III IV V

2 Ala-Phe-Pro- - - -  -  -  -  -
3 - - -  -  -  -  -
4 L- - - - -  -  -  -  -
5 L- - - -  -  -  -  -
7 D- - - -  -  -  -  -
9 - + + +  +  +  +  +
10 2S - - -  -  -  -  -
11 -N- - - - -  -  -  -  -
12

pNA
- - -  -  -  -  -

13 D- + + +  +  +  +  +
14 - - - -  -  -  -  -
15 + + +  +  +  +  +
17 - - - -  -  -  -  -
18 D- + + +  +  +  +  +
19 D- + + +  +  +  +  +
20 D- + + +  +  +  +  +
21 - - - -  -  -  -  -
22 -

pNA
- - -  -  -  -  -



23 L- - - -  -  -  -  -
26 - - -  -  -  -  -
27 - - -  -  -  -  -
29 + + -  -  -  -  -
31 - - -  -  -  -  -
32 D- + + +  +  +  +  +
33 - - -  -  -  -  -
34 D- - - -  -  -  -  -
35 D- + + +  +  +  +  +
36  ( ) - - -  -  -  -  -
37 - - -  -  -  -  -
39 5- -D- - - -  -  -  -  -
40 L- + + -  -  - + -
41 - - - -  -  -  -  -
42 + + +  +  +  +  +
43 -N- - - -  -  -  -  -
44 - + + +  +  +  +  +
45 - + +  -  +  +  -
46 - - - -  -  -  -  -
47 + + +  +  +  +  +
48 + + +  +  +  +  +
53 L- , - - -  -  -  -  -
56 + + +  +  +  +  +
57 - + + +  +  +  +  +
58 /129 - - -  -  -  -  -
59 Glu-Gly-Arg- - - -  -  -  -  -
61 L- , - - -  -  -  -  -
62 - + +  +  +  +  +
64 L- , - - -  -  -  -  -
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INFLUENCE OF NANOMODIFIED MEDIA ON BIOLOGICAL

PROPERTIES OF ESCHERICHIA COLI ATCC 25922

E. A. Synetar, O. I. Brych, E. V. Pokas

Abstract. Established that designs solutions nanoaquahelates of copper,
iron, magnesium, manganese, selenium, germanium made in the agar medium
Mueller-Hinton dilutions of 10-2 -  10-4, performed bacteriostatic effect on the
reference strain of  E. coli,  planted at a concentration of 102 - 103 cells / ml. The
changes of some biochemical parameters microbial cultures that were cultured in
media with nanoaquahelates of metals were determined. These changes do not
affect the list of taxonomic species traits necessary to identify this species of
microorganisms.

Keywords:  E. coli, nanoaquahelates of metals, selenium
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 – 5, 30  ( )  5, 10-15  ( ) 

, 

 200  [6].
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 26±2 °  [14].
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 „Axiostar Plus” (Zeiss, ), 

 [2, 5, 7, 16, 20].

 [11].

 Microsoft Excel.

.

 49 ,

, 32  ( ). 

,  Ascomycetes.

 28  22 ,  – 4  –  2.

, , 

 [3, 4, 6, 17].

, ,

,   ,   



,
%)  1)  2)

, %
1 2 3 4 5 6 7 8

Oomycetes
1 Pythium sp. 6,3 9,8 3,6 - - 26,6

Zygomycetes
2 Absidia glauca Hagem 6,3 - - 0,7 - 20,0
3 Mortierella sp. - - - - 1,7 6,7
4 Mucor heterogamus Vuill. - 0,9 - - - 6,7
5 M. racemosus Fresen. f. racemosus - 8,0 - - - 6,7
6 Rhizopus stolonifer (Ehrenb.) Vuill. 3,8 - - 4,2 - 26,6

Ascomycetes
7 Acremoniella atra (Corda) Sacc. 3,8 - - - - 6,7
8 Alternaria alternata (Fr.) Keissl. 58,8 6,3 6,3 0,7 - 33,3
9 Alternaria sp. 33,8 0,9 17,0 - - 6,7
10 A. tenuissima (Kunze) Wiltshire - 17,0 - - - 40,0
11 Arthrobotrys oligospora Fresen. - - - - - 6,7
12 Aspergillus avenaceus G. Sm. 1,3 - - - - 6,7
13 A. candidus Link - - - 0,7 - 6,7
14 A. fumigatus Fresen. 1,3 - - 3,5 - 26,6
15 A. nidulans (Eidam) G. Winter 1,3 - - - - 6,7
16 Aspergillus sp. 1,3 - - - - 6,7
17 Aureobasidium pullulans (de Bary & Löwenthal) G. Arnaud - 7,1 - - - 6,7
18 Cephalotrichum purpureofuscum (Schwein.) S. Hughes - 4,5 - - - 6,7
19 C. stemonitis (Pers.) Nees
20 Chaetomium funicola Cooke 1,3 - - - - 6,7
21 Cladosporium cladosporioides (Fresen.) G.A. de Vries 2,5 - - - - 6,7
22 Cl. herbarum (Pers.) Link - 2,7 - - - 6,7



1 2 3 4 5 6 7 8
23 Cladosporium sp. - 0,9 0,9 - - 6,7
24 Drechslera graminea (Rabenh. ex Schltdl.) S. Ito 2,5 - - - - 6,7
25 Emericella nidulans (Eidam) Vuill. - - - 2,8 - 6,7
26 Epicoccum nigrum Link 2,5 - 0,9 - - 13,3
27 Fusarium gibbosum Appel & Wollenw. 1,3 - - - - 6,7
28 F. graminearum Schwabe 2,5 14,3 - - - 26,6
29 Fusarium sp. 3,8 0,9 0,9 - - 20,0
30 F. sporotrichioides Sherb. 2,5 - - - - 6,7
31 F. poae (Peck) Wollenw. 1,3 - - - - 6,7
32 Gliocladium catenulatum J.C. Gilman & E.V. Abbott 1,3 - - - - 6,7
33 Gonatobotrys simplex Corda 12,5 - - - - 6,7
34 Humicola grisea Traaen - - 27,3 0,7 - 20,0
35 H. insolens Cooney & R. Emers. - 0,9 7,3 68,3 100,0 66,6
36 Khuskia oryzae H.J. Huds. 1,3 - - - - 6,7
37 Papulaspora thermophila Fergus - 0,9 0,9 - - 13,3
38 Penicillium implicatum Biourge 2,5 - - - - 6,7
39 Penicillium sp. 1,3 - - 4,9 1,7 13,3
40 Phoma herbarum Westend. - 1,8 - - - 6,7
41 Phoma sp. - 0,9 - - - 6,7
42 Remersonia thermophila (Fergus) Seifert & Samson 13,8 86,6 95,5 77,0 - 73,3
43 Scytalidium thermophilum (Cooney & R. Emers.) Austwick - - - 21,1 4,3 20,0
44 Stachybotrys alternans Bonord. - 4,5 1,8 - - 13,3
45 Stachylidium sp. - 0,9 - - - 6,7
46 Thielavia terrestris (Apinis) Malloch & Cain - - 2,7 1,4 - 20,0
47 Trichoderma sp. - 4,5 - 2,1 - 26,6
48 T. viride Pers. 2,5 0,9 - - - 6,7
49 Trichothecium roseum (Pers.) Link 52,5 0,9 - - - 13,3

: 28 22 13 13 4 -
: «-» - 
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MICROMYCETES DIVERSITY IN CHAMPIGNON COMPOST AT

DIFFERENT STAGES OF ITS PREPARATION

N. . Voloshchuk

Abstract. Micromycetes diversity in champignon compost was studied at
different stages of its preparation. The data showed that mesophilic species of the
genera Absidia, Acremonium, Alternaria, Aspergillus, Aureobasidium, Chaetomium
Cladosporium, Cephalotrichum, Drechslera, Fusarium, Gliocladium, Mucor,
Penicillium, Phoma, Stachybotrys, Trichoderma and Trichothecium gradually
exchanged by thermophilic fungi – H. insolens and S. thermophilum. Development of
the last two micromycetes is an indicator of qualitative compost.

Key words: micromycetes, compost, champignon, mesophile, thermophile
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VALUE OF THE OBJECT, THE NATIONAL PROPERTIES, IN THE

SCIENTIFIC PROCESS

V. I. Korkhovoy

Abstract. The article presents the main results of molecular genetic and
biotechnological research that has used strains of microorganisms that belong to the
"Collection of microorganisms and plant lines for food and agricultural
biotechnology " GI "Institute of Food Biotechnology and Genomics of National
Academy of Sciences of Ukraine."

Key words: microorganisms, species identification, mutagenesis, essential
amino acids, biosynthesis, producers of butanol, producers of lipids, lyophilization



UDK 579:632.4:633.35

BIOLOGICAL OBJECTIVATION OF MEASURES OF PEA

PROTECTION FROM DOWNY MILDEW

I. KOSHEVSKYI, Doctor of Biological Sciences, Professor,

O. TURCHAK, Candidate of Psychological Sciences,

Yu. ZOTSENKO, Master Student

National University of Life and Environmental Sciences of Ukraine

E-mail: juliazotsenko@gmail.com

Abstract.  Protection of peas from disease is of particular importance in the
system its productivity increase. The use of chemicals for plant protection yields
positive results, but causes a negative impact on product quality and the
environment. Studying bio-fungicide of new generation Mikosan-N shows high
efficacy against the most common pathogens of the most common diseases of peas.

Key words: plant protection, plant resistance, downy mildew, biologies,
disinfectants, infected plants, disease progression, pea productivity

International UN summit on the environment (Rio de Janeiro, 1992) adopted

a resolution regarding Article 21, which is a long-term program of development of

the world community in XXI century. It states that due to population growth plant

protection is an extremely important component of stabilization. Attention is

focused on the importance of improving the integrated plant protection and the

development of environmentally friendly non-chemical methods. Undoubtedly, the

solution of this problem is possible by giving priority to agro-technical,

immunological and biological methods and substantial improving of the chemical

method [1].

In recent years one of the promising areas of chemical plant protection

method environmentalization that have been reported is the establishment and

introduction into production of immune inductors – preparations based on

compounds with the ability to increase plant resistance against herbivores and

pathogens. The main positive feature of these compounds is not a biocide, but bio-

regulatory performance. In addition, they are safe for humans and animals, have

mailto:juliazotsenko@gmail.com


certain selectivity, are used in minimum application rates and provided with low-

tonnage production [2].

One of the important factors reducing the development of downy mildew of

peas is pretreatment of seeds with chemicals and biologies.

Years of international experience shows that the intensive use of chemicals

for plant protection, really allows in many cases to reduce the losses of agricultural

products from disease and pests, but success in this is almost always accompanied

by negative side effects and processes that cause imbalance in the ecosystem[3].

The aim of research is studying biological efficacy of preparations, which

include glucan-melanin complex and chitosan for protecting peas from diseases.

Research Methodology. The research was conducted during 2008-2010 in

RS “Chabany”, Kiev region.

The soil is dark gray degraded, coarse silt, light loam with 1.87- 2.01% of

humus, 7.7- 8.9 mg/ 100 g of alkaline hydrolyzed nitrogen, 15.8- 19.5 of labile

phosphorus, 13.8- 17.0 mg / 100g of exchangeable potassium, 5.9- 6.3 of pHSol. It

has been provided preventive limitation of pathogenic microorganisms using

chemicals and biologies[4].

Results. In terms of the Kiev region, treatment of pea seeds of Nord variety

with Mikosan-N (7 l/t) together with EPAA polysaccharide (0.2 l/t) when

compared to control contributed to increase of seed vigor by 23.4%, field

germination – by 7.1%, stand density of plants – 17 pcs / m2 (Table 1).

Thus, treatment of pea seeds with Fundazol 50%, when compared to the

control contributed to reducing the number of plants affected with downy mildew

by 18%, and disease progression – by 16.4% (flowering stage). In phase of bean

filling the amount of affected plants decreased by 55.2% and disease progression –

by 19% respectively. During seed treatment only with biology Mikosan-N (7 l/t)

plant infestation was slightly higher – by 0.2-0.8% (flowering stage) and 1.2-2.8%

(phase of bean filling) (Table 2).



1. Effect of disinfectants on-biometric indicators of pea plants

(Nord variety, RS “Chabany”, Kyiv region, 2008-2010)

             Variant
Preparation

consumption
rate, l, kg / t

Seed
vigor,

%

Field
germination,

%

Seedling
density,
pc./m2

Plant
height,

cm
Control –no treatment - 50.6 82.1 103 15.5

Fundazol 50%
w.p.+Mars

2+0.2 58.4 85.8 110 18.5

Mikosan- N, 13,0%
w.s.c.+polysaccharide
(EPAA)

7+0.2 74.0 89.2 120 19.5

Mikosan— N,
13.0%  w.s.c.

7 68.2 88.0 114 18.9

Polysaccharide (EPAA) 0.2 72.4 86.4 112 18.0

NIR05 1,4 2,0 1,5 0,9

2. Effect of treatment Nord variety pea seeds with chemicals and

biologies on the development of downy mildew (Nord variety, RS “Chabany”

Kyiv region, 2008-2010)

                 Variant
Flowering Bean filling

Affected
plants, %

Disease
progression,%

Affected
plants, %

Disease
progression,%

Control – no treatment 62.0 25.0 85.2 19.6
Fundazol 50% w.p. 2 l/t 44.0 8.6 30.0 6.0

Fundazol 50% w.p. 2 l/t +Mars
200 ml/t

40.0 8.0 20.0 4.0

Mikosan-N, 13.0% w.s.c.
7  + polysacharide 0,2 l/t

30.0 6.2 16.0 4.7

kosan-N,13,0% w.s.c.7 l/t 35.0 7.6 22.3 5.2
Polysaccharide (EPAA) 0.2 l/t 42.0 10.0 36.4 8.6

NIR05 1,7 0,8 1,5 1,1

Treatment of pea seeds before sowing with biologies helped to increase plant

productivity (Table 3). Thus, in terms of the Kiev region, the best results were



obtained when pea seeds were treated with bio-fungicide Mikosan – N (7 l/t)

together with polysaccharide (EPAA) – 0.2 l / t.

In this variant, when compared to control, plants had a greater height 8.8 cm,

the number of beans per plant – more by 2.4 pc., the number of grains per plant –

by 5.3 pc., grain mass per plant was higher by 0.16 g, mass of 1000 grains was by

20.6 g higher respectively, and the yield – by 7.5 t / ha (Table 3).

3. Effect of treatment Nord variety pea seeds with chemicals and

biologies on plant productivity (Kyiv region, RS “Chabany”, 2008-2010)

           Variant
Plant

length,
cm

Beans
per

plant, t.

Grains
per

plant, t.

Grain
mass per
plant, g.

Mass
of

1000
grains,

g.

Yield,
t/ha

Control – no treatment 61.8 3.1 11.6 0.250 216.7 2.26

Fundazol, 50% s.p. 2 l/t 64.5 4.9 16.1 0.340 227.3 2.53

Fundazol 50% s.p. 2 l/t
+ mars 200 ml/t

66.9 5.3 15.0 0.360 219.8 2.42

Mikosan-N,
13.0% w.s.c. 7 l/t
+ polysaccharide 0.2 l/t

70.6 5.5 16.9 0.410 237.3 2.95

Mikosan – N,
13.0% w. s.c. 7 l/t

70.5 5.4 16.5 0.380 224.5 2.81

Polysaccharide
0.2 l/t ( ) 66.0 5.0 14.4 0.365 218.0 2.36

NIR05 1,3 0,6 0,9 0,04 2,6 0,09

Treatment of pea seeds with polysaccharide EPAA contributed, when

compared to control, to increasing the yield of peas by 0.1 t/ha, the mass of 1000

grains was higher when compared to the standard by 1.3 g (Table 3).

Analysis  of  structural  data  of  pea  harvest  in  terms  of  Kiev  region  RS

“Chabany” showed that treatment of peas with Mikosan-N, (7 l/t), is significantly

inferior to all indices of variants for which it was used the full rate of Mikosan-N

(7 l/t) in mixture with polysaccharides (0.2 l/t).



Conclusions

Thus, presowing treatment of pea seeds with bio-fungicide Mikosan-N (7 l/t)

and polysaccharide EPPA (0.2 l/t) contributed to reduction, when compared to the

control, of the number of plants affected by downy mildew by 30.6% and disease

progression – by 8 2% (flowering stage). The weight of 1000 grains was higher by

20.6 g, and yield – by 7.5 t/ha.
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ARGININE AS AN ENVIRONMENTALLY SAFE STIMULANT

REPRODUCTIVE FUNCTION OF MALES: THEORETICAL AND

PRACTICAL STUDY

V. P. Novytskyi, P. V. Maziboruk, L. P. Kava

Annotation. Theoretical study and the results of their research on the usefulness
of L-arginine and its compounds as an environmentally safe means to stimulate
reproductive function sires monogastric livestock. For the first time the effect of L-
arginine hydrochloride on key indicators reproductive capacity of domestic swine.
Environmental safety and ease of oral administration of L-arginine, loyal general-
stimulating effect on the body of males now efficiently separates it common among
injecting hormones and neurotropic drugs. Further testing rginine containing drugs
to stimulate reproductive function sires farm animals is a priority research direction
in addressing livestock reproduction and, in particular, greening production
processes at industrial complexes.

Key words: L-arginine, animal husbandry, reproductive ability of producers
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Abstract. Deals with the results of studies on the effects of fertilization and
regulations retardant crop protection in chlorophyll content in leaves of spring
barley malting and its impact on productivity of culture. It was established that the
investigated elements of growing technology greatly influence the biosynthesis of
chlorophyll studied varieties of spring barley. Found a close correlation between
chlorophyll content and yield of spring barley malting.
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chlorophyll content, yield

It is well known that the yield of any crop is determined by the intensity of

photosynthesis – the process of converting solar energy into chemical bonds of

organic matter by using green pigment of plants – chlorophyll. Photosynthetic

activity of plants depends on the range of external and internal factors [4]. Internal

factors caused by genetic potential of plants, and is the main external light,

temperature, moisture providing, concentration in the air of carbon dioxide, soil

fertility [2]. In the process of photosynthesis can greatly affect agronomic

measures such as fertilization and retardant crop protection [1, 3].

One  of  the  responses  of  plants  to  the  effect  of  fertilizers  and  use  of  drugs

retardantn action is the intensity of photosynthesis, which is largely determined by

the content of chlorophyll in the leaves. Therefore, the concentration of pigment

per unit mass is an important physiological parameters and can serve as an

indicator of availability of crop nutrients [5].
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The aim of research was to study the influence of norms fertilization and

retardant crop protection the dynamics of chlorophyll a and b in the leaves of

plants of spring barley and its impact on productivity of this crop.

Materials and methods research. Field research was conducted during

2012–2014 y. In the fields of crop in the department of agronomy experimental

station of the National university of life and environmental sciences of Ukraine, in

the v. Pshenychne, Kyiv region. The subject of the research were varieties of

spring malting barley Vodogray, Hladis, Kangu, Comandor, Konserto and

Svyatohor, which recommended for forest-steppe zone. Soil research area – a

typical black soil humus. Humus horizon – 55 cm, humus-transition – 60 cm.

Agrochemical characteristics of arable layer of soil is: humus (in Turin) – 4,40–

4,50 %, total nitrogen contained 0,29–0,34 %, phosphorus – 0,18–0,27 %,

potassium – 2,4–2,7 %. The content of mobile phosphorus by Chirikov is 4,6–5,8,

exchangeable potassium – 9,6–10,8 mg per 100 g of soil, acidity – pH=6,96–7,20.

Area of elementary section – 66 m2; accounting area – 36 m2. Repeated experiment

is 4 single.

General agriculture cultivation in culture experiment is common for Right-

Bank forest steppes of Ukraine. The sowing was carried out by seeder Klen-1.5

conventional string method of planting width of 15 cm, depth earnings seeds 3–

5 cm. Immediately after sowing field using ring-spurs rinks for an optimal seed

placement. Care of crops consisted of a pre-emergence herbicide application and

harrowing Dialen Super 464 SL – 0,7 l/ha. In the beginning phase of the output

tube plants (phase two units – the disclosure last leaf sinus) made preparations

retardant action in accordance with the scheme of the experiment. It was used the

following  retardants: Hlormekvat chloride 750 (a form of the drug – a. s., The

active substance – hlormekvat chloride 750 g/l, the consumption rate – 2.0 l / ha);

Terpal (form of the drug – l. c., The active ingredients – mepikvat chloride 305 g/l

and etefon 155 g/l, the consumption rate – 2,5 l/ha). In the experiment used the

following types of fertilizers: ammonium nitrate (N 64 %); superphosphate

(P 20 %) and potassium chloride (K 60 %) who made according to the scheme of



3

the experiment (table. 1) during pre-sowing cultivation. Yields were determined by

continuous during harvesting combine Sampo 250. In studies used the methods

which adopted in state testing agriculture crops. Variation-statistical analysis of the

results was performed by analysis of variance for B. A. Dospehov, using computer

programs («Excel 2010» and «Statistica 6»). The scheme of the experiment is

given in table 1.

1. The scheme of the experiment

Factor A – plant variety Factor B – retardant protection
Factor C – Rule fertilizer kg

a.s. / ha

1) Vodogray (control)

2) Hladis

3) Kangu

4) Comandor

5) Konserto

6) Svyatohor

1) Without retardants (control)

2) Hlormekvat-chloride 750

3) Terpal

1) Without fertilizer (control)

2) N60P60K80

3) N90P90K120

The results of research. Established,  that  the application of  different  rules

fertilizers and retardant protection differently influenced by the content of

pigments in leaves of spring barley. The highest concentration of pigments in the

studied varieties of spring barley were registered during the phase of earing –

flowering. Total content of chlorophyll (a+b) varied within 1,75–2,74 in grade

Vodogray, in Hladis 1,87–2,63, 1,68–2,57 in Kangu, 1,67–2,70 in Comandor,

1,60–2,55 in Konserto and 1,67–2,25 mg/g wet weight in grade Svyatohor

depending on the norms of fertilizers and retardant crop protection. This indicates

that during this period of ontogenesis rate of formation of organic matter is highest.

In process of growth and development of plants of spring barley, the intensity of

chlorophyll biosynthesis decreased mainly due to the decrease of chlorophyll a.

Thus, in the phase of milk ripeness, total chlorophyll content in barley plants was –

in a variety of 1,54–1,99 for Vodogray, in Hladis 1,62–2,34, 1,54–2,08 in Kangu,

1,56–2 12 in Comandor, 1,68–2,34 in Konserto and 1,63–2,06 mg/g wet weight in

grade Svyatohir, that 0,18–0,52 mg less than in the previous phase of development.
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Reduction of chlorophyll in plants in the final stages of ontogeny are inevitable

because there is a loss of water chloroplast stroma, collapse them into pellets and

as a result – a complete collapse.

During the phase output of the tube – heading chlorophyll content in plants,

compared to the previous period of ontogenesis (tillering) increased: in grade

Vodogray – 22,7; in Hladis – 30,3; in Kangu – 9,5; in Comandor – 19,7; in

Konserto  –  by  22,9  and  12,5  %  –  in  a  variety  of  Svyatohor  an  average  of

fertilization rules and variants of retardant protection. In embodiments without

fertilization higher chlorophyll content in plants investigated barley varieties was

observed in variants with processing crops preparations Hlormekvat-chloride 750

and Terpal. In fertilized variants most significant increase in its content compared

with the control (no fertilizer) was observed in variants with processing crops

Terpal preparation for fertilization in norm N90P90K120. The content of chlorophyll

(a+b) under these conditions varied depending on the variety within 2,12–

2,74 mg/g wet substances (figures 1–3).

Fig. 1 Dynamics of chlorophyll (a+b) in leaves of spring barley

depending on retardant protection without the use of chemical fertilizers,

mg/g wet substances (average 2012–2014 y.)
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Fig. 2 Dynamics of chlorophyll (a+b) in leaves of spring barley

depending on fertilization in norm N60P60K80 and retardant protection mg/g

wet substances (average 2012–2014 y.)

Fig. 3 Dynamics of chlorophyll (a+b) in leaves of spring barley

depending on fertilization in norm N90P90K120 and retardant protection mg/g

wet substances (average 2012–2014 y.)

During flowering – milk ripeness culture chlorophyll content in plants

tended to decrease. The amplitude of the fluctuations on variations of the

experiment ranged 1,54–2,34 mg/g wet substances. The minimum value was

recorded in the control variant (without fertilizers and retardants), maximum – on

versions with normal fertilization N90P90K120 and from use Terpal – preparation

with retardant action (figures 1–3).
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10,5 % in Kangu, 7,4 % in Comandor, 6,0 % in Konserto on and 4,3 % in

Svyatohor in the average on phases of growth and development.

The calculations revealed that chlorophyll content in plants spring barley

during the growing season significantly affect its yield (multiple correlation

coefficient r=0,90).

So, the results of our studies, we can conclude that improving nutrition

conditions of spring barley by fertilization and normal N60P60K80 and  N90P90K120

and for processing crops retardants in terms of Right-Bank Forest Steppe of

Ukraine are the most effective means of increasing the biosynthesis of chlorophyll

in leaves of culture, that turn positively affects its productivity.
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THE IMPACT OF WEEDS AND CARE OF CROPS QUALITATIVE

INDICATORS OF SOYBEAN CROP

V. M. Zherebko

Summary. It illuminates the impact of weeds and herbicides on soybean
crop quality indicators, in particular fatty acid composition of the oil, and its
amino acid composition of proteins in growing culture at the Right Bank Forest-
Steppe of Ukraine.
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MICROBIOLOGICAL ACTIVITY SUNFLOWER RHITZOSPHERE OF

GIBRICIDE FUSILLADE FORTE 150 AND PLANT GROWTH REGULATOR

RADOSTIM

L. Pidan

Abstract. The effect of different herbicide Fusillade Forte 150 norms under
different methods of plant growth regulators Radostim application on the activity of
microorganisms sunflower hybrid Canyon’s rhizosphere of was studied. The data
proved the dependence of the micro biota development from applicable norms of
herbicide, but mixing of herbicide and plant growth regulator, especially previously
cultivated seeds by growth regulator Radostim before sifting into the ground, formed
favorable conditions for microbial groups of the sunflower.

Keywords: microbiological activity, rhizosphere, sunflowers, herbicide, plant
growth regulator
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MEDIC PRODUCTIVITY DEPENDING ON SEEDING RATE IN RIGHT

BANK FOREST-STEPPE OF UKRAINE
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Abstract. The author covers an issue of medic productivity, determines the issue
of seed preparation for planting, timing and methods of sowing depending on
different seed rates in the Right-Bank Forest-Steppe of Ukraine. It was found that the
formation of optimum stand density and yield of alfalfa leaf and stem mass are
affected by seeding rate, sowing methods, the quality of soil preparation, seeding
depth, humidity and varietal identity.

Key words: medic, seed preparation, timing of sowing, methods of sowing, leaf
and stem mass, dry matter

Alfalfa is one of the oldest fodder crops, which was grown about 5 thousand

years ago in the countries of East and Africa. Its seeds, just like seeds of sainfoin and

wheat, were found in the Egyptian Pyramids. There is no consensus concerning

alfalfa appearance in Ukraine: some researchers think that it was brought from

Europe,  in turn,  there it  was brought from Russia.  Wild alfalfa still  can be found in

Caucasus, Middle Asia, and Russia. The other point of view had Hugo Verner, who

thought, that alfalfa was brought to Russia from Tibet, and then got to Europe. So,

alfalfa was brought by several ways to Ukraine. According to many European and

native scientists, alfalfa was grown far before the Common Era in China, India,

Persia, Egypt and other countries (Zinchenko, Demydas, Sichkar 2013), (Malyi

1994).

Scholars of those times accentuated its versatile use. Thus, according to Plinius

the elder, it manures fields, feeds livestock, is a remedy and provides high

productivity.

The history of the name of the crop (“lutserna” in Ukrainian) is quite

interesting. In ancient Greece it was called “medikai” (after Midia – the name of
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Persia), in ancient Rome – “herbamedika”, in France – “Italian claucerna”. There is

an idea that the name of the plant comes from the valley “Lutserna” in Piedmont,

which gave to the plant the name “lutserta” or “lutserna”. In Spain the crop was

called “latsuzerda”, which in France was transformed into “lutserta”, which in its turn

was transformed into “lutserna”. So, it is impossible not to note the relationship

between abovementioned names of the crop, which affirms its quick expansion over

European countries. There is information, that in  –  centuries, alfalfa was

brought to the New World (Zinchenko, Demydas, Sichkar 2013), (Malyi 1994).

World experience of fodder production organizing in terms of intensive animal

breeding shows that reliable way of increasing production of high-protein feed is to

improve the structure of cultivated area under fodder-grain, pulse and fodder crops.

Of particular note is the forage production of perennial legumes that seamlessly

combine high productivity with a high content of digestible protein balanced

according to amino acid composition (Zinchenko, Demydas, Sichkar 2013), (Kvitko,

Nazarov 1988).

The world leader according to collection of digestible protein and essential

amino acids per hectare among perennial legumes is alfalfa (Kvitko 1990).

The EU countries have begun large-scale production of valuable proteins from

alfalfa, which contains no cholesterol. The new protein, called ribisco, can substitute

soy in some food products, particularly in sausage, sauces and chocolate mousse.  In

its value this protein is not inferior to cow's milk protein. The technology of getting

protein from alfalfa was developed by Swedish concern Alfa-Laval. There is a plant

for production of the mentioned protein in France, which is owned by France

Luzerne. The firms from the U.S., Canada and Saudi Arabia are interested in

technology for producing protein from alfalfa.  The production of this product has

particular significance for countries of European Union, as reduces their dependence

on imported soybeans. Alfalfa protein can be used in feed for cattle without any risk

of infecting with mad cow disease. The introduction of technology for a new type of

protein opens up new opportunities for farmers, because growing alfalfa is relatively



harmless to the environment as this crop does not require nitrogen fertilizers, and

requires minimum of herbicides (Malyi 1994), (Dieter Shpaar 2011).

Over the last few years they were observed extremely adverse weather

conditions for wintering of perennial legumes, which, unfortunately, had really

negative impact on wintering plants last fall and winter. As a result of a sharp drop in

temperature in November and December, took place after a long rainy period in

September and October, large areas of red clover fell or were extremely thinned. This

was caused by several periods of formation of thick (8-10 cm) coating of ice on the

fields’ surface. And above all expectations, in terms of almost complete freezing of

red clover, the black medic survived in winter tempest and wintered quite well.

The potential yield of alfalfa in terms of dryland growing is 35-45 tons of

herbage per hectare, in terms of irrigation -  80-150 t/ha. However, in our case, this

figure stands at 25-35 t/ha, caused by non-following growing technology and sudden

changes of weather conditions during the growing season. Thus, it arises the need in

technological improvement of existing measures and development of new

technologies designed to increase productivity and obtain high-quality,

environmentally - friendly, high energy cheap food (Demydas, Ivanovska,

Golubev 2011).

An important element of growing technology is the norm of alfalfa seeding and

stand density of plants, which influence yield value and general productivity of

grown crop seeds (Malets 1983) (Sevidov 2004).

Numerous studies proved that stand density strongly depends on the similarity

of fields and varies depending on seeding rate, sowing methods, varietal and sowing

qualities of seeds, soil and climatic conditions, supply of nutrients (Moyseenko,

Tkachenko 1990) (Petrychenko, Kvitko 2010).

According to many literary sources, alfalfa seeds contain a lot of weeds in the

first year of vegetation, resulting in competition for nutrition elements and reducing

yield of aboveground mass. Therefore, obtaining good sprouts and saving them

during the growing season are among the most important preconditions for formation

of the optimal seed structure and crop yields with high quality indices.



It was established, that thick alfalfa planting does not provide high yields in

most cases. Alfalfa is a light demander and its shading with cover crop or weeds

weakens it dramatically. In such seeds the plants become drawn and the degree of

their leafiness reduces significantly, leading to coarsening of the stem and decrease in

fodder quality (Sneehovoy 1989). According to many scientists, it is known that

productivity of individual plant increases in terms of broadening of feeding area and

decreases in terms of its reduce. This can be explained by worse lightning, water and

nutrient supply ( Synyahyn 1975).

Materials and methods. Research was carried out in accordance to

conventional methods of crop rotation in fodder production and melioration at

Agronomic Research Station (ARS) of the National University of Life and

Environmental Sciences of Ukraine (NULES of Ukraine), which is located in the

village Pshenychne, Vasylkiv district, Kyiv region, that is the Right-Bank Forest-

Steppe of Ukraine.

Soil of the research field is typical low mid-humic coarse-slit black soil on loess.

The humus content in the plough layer according to Turin is 4.34-4.68%, pH of salt

extraction – 6.8-7.3, absorption capacity – 30.7-32.5 mg equiv per 100 g of soil. The

structure  of  the  mineral  soil  solid  phase  contains  37%  of  natural  clay  and  63%  of

sand.

Weather conditions in vegetation and wintering periods were satisfactory during

research years, but notable for contrast in water and temperature regimes when

compared to average long-term indices. Changes in temperature and winter thaws

caused the formation of ice cover, influencing negatively impact on wintering

conditions and leading to the loss of alfalfa out of the stand. Spring and summer

growing season also saw sharp drops and prolonged high temperatures in April, May

and June ( 2007, 2008, 2009. ) Downfall value in April 2007 was 3 mm and in April

2009 – 0 mm, while the average long-term index is 46 mm.

The sum of effective temperatures (over 100C) during the growing season was

31670  against the average long-term one - 26350 .



Mineral phosphorus-potassium fertilizers were applied during primary tillage

under planned yield in the form of 20% granulated superphosphate and 56%

potassium chloride.

Alfalfa was grown on technology developed by the Institute for Feed and

Agriculture Podillya of National Academy of Agricultural Sciences.

During the vegetation there were made phenological observations, biometric

measurements and yield counting with the help of conventional methods (Babich

1994) (Dospehov 1978).

According to science-based and methodical recommendations, the optimal stand

density of alfalfa for forage depending on climate zones is as follows: in Polissya -

220-250, in Forest-Steppe – 180-220, and in Steppe zone – 150-180 plants per m2.

Small-seeded crops, including alfalfa, have low field germination; considerable

part of plants die in winter and during undercover period. Therefore, to determine

seeding rates it should be taken into account the indices of field germination and

thinning during the undercover period (Butenko 2011).

Research results. The peculiarity of perennial legume seed preparation for

sowing, including alfalfa, is the presence of the seed shell that does not let water and

air. Such seeds are called hard. Their number varies depending on the type, variety,

weather  conditions  and  so  on.  If  seeds  contain  more  than  20%  of  hard  seeds,  they

have to be wounded mechanically or electrohidraulically with simultaneous treatment

with minerals. Then they are inoculated with special legume bacterium strains and

airborne thermal heating of seeds is provided [2].

Such seed preparation for sowing, firstly, increases, due to electrohidraulic

wounding and seed processing with minerals, germinating energy by 20-30% and

viability – by 5-10%; secondly, contributes to obtaining early and good sprouts;

thirdly, improves yield by 10-12% and reduces costs per product unit. Due to

inoculation, the total nitrogen content increases by 5% and harvest increase of hay

yield is 9-10%. Wounding is done on special machines on term 10-12 days before

planting or immediately before sowing.



Seeds are been dressed before sowing. In the farms or in areas where alfalfa is

grown for the first time, it is necessary to treat seeds with alfalfa nitragin (rizotorfin).

This is provided on the day of sowing in a shaded area. As a result of inoculation the

productivity increases by 20 - 30%.

Seeds are been aerated and enriched with minerals (molybdenum, boron,

manganese) before sowing.

Alfalfa is sown in early spring time along with early sowing of spring crops or

with nurse crops at undersowing.

They are possible open spring and summer alfalfa sowings. The best term of

summer sowing in Forest-Steppe zone falls at the period from June 20th – July 20th.

The basic requirement for this is sufficient soil moisture.

For alfalfa sowing it is used combined grain-grass seeder Klen-1,2 and others.

Sowing takes place in early spring using regular method in drills.

Alfalfa is sown using seeds of recognized varieties of not less than the second

class clean of weeds, especially quarantine ones.

Different environmental conditions of growth and development of alfalfa in the

first year, depending on the method of seeding, require determination of optimum

seed rates to ensure the creation of high-productive stand in subsequent vegetation

years.  Biological  feature  of  alfalfa  is  the  ability  of  one  plant  to  form  a  shrub  with

number of stems as many as 300, depending on the area of nutrition. Summarizing

research results, we can conclude about practicability of plant density in the first year

in Forest-Steppe zone to the tune of 200 pieces/m2 providing stand density to the tune

of 450 - 500 pieces/m2.

Research has shown that the formation of the optimum stand density and of

alfalfa leaf and stem mass yield are effected by seeding rate, sowing methods, the

quality of soil preparation, seeding depth, moisture supply and varietal identity.

Therefore, recommendations for standards of alfalfa seeding for feed are ambiguous

and need clarification due to environmental conditions, especially taking into account

the deficiency and high cost of the seed.



On the basis of obtained data that characterize the average agri-environmental

conditions of growth and development of alfalfa, it should be mentioned that increase

of seed rate causes the increase of field germination rate. However, at high density of

alfalfa in the first year it takes place more intense process of thinning of stand in

subsequent years.

It is found that the density of alfalfa sprouts depends on the type of companion

crop and norm of its seeding. Significantly lower field germination of alfalfa is in

terms of undersowing and combined sowing with barley, when compared with spring

ruttishness and late spring crops, and especially with open sowing.

The optimum alfalfa seeding rate for getting the maximum nutrients in the first

year is 6 - 8 million/ha of similar seeds.

In the second year of alfalfa living, open sowing provides much higher yield in

all sowing norms. A common pattern is to increase crop growth at low seeding rates.

Thus, the optimum seeding rate for alfalfa in terms of open sowing should be

considered 6-8 million/ha of similar seeds, which provides the density of plants in the

first year at a rate of 250 - 300 pieces/m2, in the second year -  200 – 330 pieces/m2

and in the third year –  160 - 170 pieces/m2 (Table).

Effect of seed rates on the productivity of medic sown in open method, t/ha

(average in 2007-2009)

Sowing

rates

mln/ha,

piece

Open sowing

the second year the third year

leaf and stem mass dry matter leaf and stem mass dry matter

6 40.0 8.64 41.3 9.21

8 42.6 9.72 45.9 9.98

10 42.0 9.08 48.7 10.79

Study of alfalfa seed rates 6, 8 and 10 million / ha of seeds in terms of open and

combined sowing with late spring crops showed that the maximum yield of dry

matter for two years of stand use provided seeding with seeding rate equaled to

8,000,000 mln/ha of seeds.



So, in early spring sowing the maximum yield of alfalfa in terms of two-year use

of stand is formed in open sowing with seed rate of 6 - 8 million/ha of similar seeds,

while in undersowing with early spring crops – 10 - 12 million/ha of seeds. However

undersowing crops with increased rate of seed yield provide less yield of leaf and

stem mass, dry matter and crude protein.

Combined alfalfa seeding at a rate of 8 million/ha of seeds with early grains at a

rate of 1.0 - 2.0 million/ha of seeds, provides almost the same productivity as open

sowing.

In terms of late sowing, open and combined cultivation of alfalfa with maize for

green fodder, the maximum yield is formed at a rate of 8 million mln/ha of seeds.

Conclusions

 In terms of any kind of sowing, it should be created the stand the density of

which in the first year of use was 200 plants/m2 in the Forest-Steppe zone. For this

end it should be reminded that small-seeded crops, including alfalfa, have low field

germination, many of the plants die in winter and in undercover period. Thus, to

determine the seeding rate it should be taken into consideration indicators of field

germination and thinning in undercover period. That is, in order to obtain 200

plants/m2 it should be sown under barley and maize 15 – 16 kg/ha and 14 kg/ha of

alfalfa seeds respectively.

Seeding  rate  in  terms  of  open  sowing  and  high  quality  of  preparation  of  seeds

and soil is within 10-12 kg/ha.

In the Right-Bank Forest-Steppe zone of Ukraine the optimum seeding rate of

alfalfa is 8 - 10 million of similar seeds per 1 ha, or 16 - 20 kg/ha at 100% economic

feasibility. Sowing alfalfa under cover, the seeding rate is reduced by 20%: early

spring  cover  crops  are  sown with  seeding  rate  (million/ha  of  similar  seeds):  barley,

oats - 2.0, maize for green fodder - 0.15 - 0.25 , Sudan grass - 1.0 million/ha of seeds.

In terms of pure spring sowing, agrophytocenoses of alfalfa field of the first year

are unstable ecosystems with low competitiveness against weeds, requiring constant

monitoring and regulation of their relations by means of farming techniques used  for

weed destruction.
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11,9 10,1 1,6
16,8 13,4 2,4
34,4 25,1 3,5
28,3 23,4 11,5
33,3 25,2 11,9
47,1 41,5 19,3
36,4 29,9 13,7
46,9 36,9 16,4
54,6 48,4 30,6
25,2 15,5 5,4
31,3 23,4 8,4
41,8 31,4 12,4
12,6 8,3 4,4
16,5 9,4 3,2
24,4 15,0 5,7

-50
18,3 16,1 8,2
20,6 18,9 9,1
27,4 20,4 11,3
27,2 17,4 9,4
32,3 21,2 11,2
38,8 29,4 19,6
3,4 2,7 1,1
5,4 4,1 2,2
7,6 6,3 4,5
5,5 3,7 2,1
7,4 5,2 3,2
9,8 7,3 5,5

-2 7,2 4,5 3,0
9,1 6,9 4,2



12,4 8,6 6,3

-1
4,1 2,1 1,2
6,3 3,7 2,0
10,2 5,8 4,3

-2
25,3 21,5 15,2
28,9 22,9 17,6
33,6 28,5 20,1

-3
30,2 25,4 11,2
32,9 27,2 15,6
39,8 30,5 21,1

-15
23,1 20,8 17,7
36,5 25,4 19,2
43,4 31,2 23,8

05 1 1 0,5
: , :  — ;  — ;  — 
.
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) .

 « »  « » 
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, , 

 « »  « » ( . 2, 3).

, . 

.
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, 

1–10.V 1–10.V 1–10.V

 –
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12,9 6,7 2,3
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30,5 23,6 12,4
21,5 15,2 5,1
32,5 22,8 12,4
42,7 35,3 20,1
9,1 4,4 2,0

11,6 5,4 3,1
16,6 10,3 5,1

-50
11,6 6,2 3,9
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17,1 10,4 7,3
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7,3 5,8 3,5
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11,4 9,1 6,9
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8,6 7,0 4,3

10,3 8,2 5,5
14,1 10,1 7,4
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23,6 19,9 18,6
32,3 22,4 25,8
22,3 16,1 10,6
25,2 21,2 17,6
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AGROTECHNOLOGICAL MODES OF ACCELERATED RAISING OF

HAZELNUT FORMS AND CULTIVARS (CORYLUS DOMESTICA

KOSENKO T OPALKO) PLANTING STOCK BY THE GREEN

CUTTING METHOD

O. A. Balabak

Abstract. The findings of the researches on the rooting of hazelnut forms and
cultivars' green stem cuttings in the Right-Banc Forest-Steppe Zone of Ukraine are
cited in the article. It is established that the cuttings have a weak regenerative
ability and their rooting depends on their cultivar and form features, terms of
preparing and planting to root, a part of the sprout and its merism. It is shown that
the improvement of the stem cutting technology of the hazelnut cultivars and forms
is possible to achieve with induction of cuttings' rhizogenetic activity by means of
researched agro technical methods.

Key words: hazelnut forms and cultivars stem cuttings, rhizogenesis, sprout
merism, cutting type, terms of cutting
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 51-53 ,  –  53-55  ( . 1).

1.  (2014 -
2015 .)

,  – 

 ( ) 17.04-19.04 4.05-6.05 8.06-11.06 53-56
16.04-18.04 4.05-5.05 6.06-8.06 51-53
16.04-18.04 2.05-3.05 3.06-6.06 48-51
16.04-19.04 3.05-5.05 6.06-8.06 51-53
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. , 
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, , . , , 2 ,
2 .
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.
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3. 
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 ( ) 0,172 0,152 0,162 -
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0,5 0,024 0,218
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. , 
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,  0,290, 0,266  0,207 . 
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AGROBIOLOGICAL EVALUATION VARIETIES SALAD SOWING

(LACTUCA SATIVA) IN A NORTHERN FOREST STEPPE UKRAINE

V. B. Kutovenko, K. R. Popko

Summary. Under the conditions of northern Steppe of Ukraine studied the
morphological features of seed varieties of lettuce leaf varieties of foreign selection
in order to obtain early production and ensure maximum productivity.

Key words: cutting lettuce, variety, plants, plant biometrics, leaf surface area,
yielding
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KEY ELEMENTS OF FORMING PRODUCTIVE VARIETIES

CORIANDER SEEDING DEPENDING Off SEEDING RATE AND LEVEL

MINERAL NUTRITION

M. V. Zhovtun

Abstract. The results of three years of research on the peculiarities of
formation of productivity coriander seed, depending on the varietal
characteristics, application rate and the level of mineral nutrition. It was found
that in the Right Bank Forest-Steppe of Ukraine to the technology of cultivation of
coriander seed yield it can be formed at the level of 1.06 - 2.16 t / ha depending on
the variety, the sowing of seeds and fertilizers. The most rational norm of fertilizer
varieties Nectar, Oksanit and the Caribbean in terms of years of research at a
seeding rate N90P40K80 2,5 million pieces seeds per hectare.

Keywords: Coriander seed (Coriandrum sativum), sort, seeding rate, norms
fertilizers, yields



 57.013: 611.018.5:636.934.23: 636.084.525

, 

. . ,

-mail: Tatjana.Melnikova@ukr.net

. 
, 

 ( , ) 
. 

.
: , , 

, , , 

.

, ,

. 

, 

. 

, . 

 [11]. , 

, , 

. 

. . . . . 

mailto:Tatjana.Melnikova@ukr.net


, 
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 [12]. . . 
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 [20]. 

,  [2, 6, 8, 13, 21]. 
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 - 
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,  10 

 (n=25)  (  - ) ,

 1.

[1]. -

 [5]. 

.  4 . 

:  –

;  – ; 

- , , , 

 «LACHEMA»;

 – ;  –  (

);  – ;  –

;  – ;

 – ;  –

 [2, 5, 10].



1. 

- -

1( ) 30 183 *

2 30 183 50 % 

3 30 183 30 % 

4 30 183 40 % 

5 30 183 50 % 

6 30 183 50 % 

7 30 183 30 % 

8 30 183 40 % 

9 30 183 60 % 

10 30 183 10 % 

:  –  (
, ), , ,

.

. .  [19].

.

. 

 5- , 6- , 7-  10-  ( . 2).

, 

 ( . 3).



2. , M±m, n=4

, ,
.

-
,

.

,

1 ( ) 5,31 ± 1,40 12,75 ± 3,40 1,30 ± 0,40 2,32 ± 0,37
2 4,66 ± 1,28 15,25 ± 7,80 2,28 ± 0,27 4,49 ± 0,52*
3 3,64 ± 0,66 11,50 ± 3,42 2,29 ± 0,65 3,79 ± 0,99
4 5,06 ± 1,15 10,25 ± 7,23 1,67 ± 0,68 2,57 ± 0,44
5 5,03 ± 0,59 16,50 ± 1,00 1,97 ± 0,07 4,76 ± 0,34**
6 5,29 ± 1,04 9,75 ± 0,96 2,37 ± 0,49 5,32 ± 1,41
7 3,73 ± 0,55 13,98 ± 8,21 2,50 ± 0,65 5,36 ± 0,97*
8 5,59 ± 1,43 12,50 ± 1,91 1,61 ± 0,75 3,07 ± 0,87
9 5,35 ± 0,83 15,50 ± 3,11 1,75 ± 0,33 4,56 ± 1,53
10 5,18 ± 0,38 9,25 ± 2,50 2,52 ± 0,43 3,38 ± 0,92

.  ,  .  .  ,  .  .  ,  .  .

, . . , . .  [6, 7, 9, 14, 15, 16,18].

3. , M±m, n=4

, 

, , , , ,

1

)
67,10 ± 14,48 34,94 ± 2,92 32,16 ± 14,54 3,50 ± 0,74 3,30 ± 0,48 124,00 ± 38,82

2 68,98 ± 8,21 36,41 ± 4,95 32,34 ± 3,74 3,43 ± 0,64 3,05 ± 0,45 129,50 ± 35,83

3 73,70 ± 5,81 34,52 ± 6,24 41,18 ± 2,55 2,83 ± 0,24 3,00 ± 1,22 114,25 ± 27,84

4 69,93 ± 7,18 39,33 ± 12,84 30,05 ± 6,64 3,20 ± 0,68 2,63 ± 0,72 116,00 ± 25,63

5 62,63 ± 2,50 30,41 ± 1,37 31,99 ± 1,11 3,83 ± 0,24 2,53 ± 0,33 114,00 ± 26,85

6 65,01 ± 3,93 33,93 ± 5,3 31,08 ± 6,45 3,30 ± 0,42 3,50 ± 0,70 94,00 ± 6,38

7 72,88 ± 10,35 33,32 ± 4,55 39,57 ± 11,18 3,45 ± 0,37 2,95 ± 0,42 102,00 ± 4,32

8 68,26 ± 5,23 35,02 ± 2,24 33,24 ± 3,95 3,85 ± 0,34 3,13 ± 0,85 103,50 ± 6,45

9 69,40 ± 10,24 35,98 ± 3,28 33,42 ± 12,09 4,03 ± 1,20 3,30 ± 1,20 99,25 ± 10,05

10 69,60 ± 3,25 33,12 ± 2,38 44,13 ± 17,15 4,13 ± 1,07 3,58 ± 0,43 104,00 ± 6,98

 1-3, 

, 



. 

 ( .

4).

4. -

, M±m, n=4

, 
,

, 

1 ( ) 2,10 ± 0,19 2,66 ± 1,07 6,13 ± 2,80

2 2,65 ± 0,71 2,92 ± 0,16 5,83 ± 1,82

3 2,19 ± 0,31 2,30 ± 0,65 5,63 ± 2,04

4 2,20 ± 0,23 2,41 ± 0,26 5,05 ± 0,79

5 2,28 ± 0,22 2,63 ± 0,78 5,53 ± 1,49

6 2,19 ± 0,32 2,69 ± 1,05 4,63 ± 0,81

7 2,26 ± 0,58 2,09 ± 0,51 5,15 ± 0,60

8 2,20 ± 0,32 2,46 ± 0,78 4,65 ± 0,72

9 2,42 ± 0,41 2,90 ± 0,84 5,28 ± 1,00

10 2,44 ± 0,28 2,39 ± 1,73 5,65 ± 2,02

. 

 [2]. , -

, 

, . 

, , 

 40 % 

 - . , 

 8- , 9-  10-  ( . 5).



5. , M±m, n=4

, 
, 

, 
-

, 

1 ( ) 1332,50 ± 334,80 27,25 ± 11,79 519,00 ± 40,88 1337,50 ± 112,06

2 1400,00 ± 258,20 32,25 ± 3,86 521,50 ± 42,62 1455,00 ± 264,13

3 1262,5 ± 205,65 33,25 ± 5,97 516,25 ± 35,91 1322,50 ± 298,48

4 1312,50 ± 283,95 32,25 ± 2,99 499,50 ± 8,23 1225,00 ± 202,07

5 1800,00 ± 318,85 30,75 ± 2,99 498,25 ± 13,79 1387,50 ± 271,95

6 1537,50 ± 368,27 28,25 ± 1,71 477,00 ± 25,70 1412,50 ± 228,67

7 1640,00 ± 425,91 31,25 ± 5,38 508,00 ± 9,09 1430,00 ± 279,17

8 1950,00 ± 91,29 28,25 ± 2,36 513,75 ± 17,29 1537,50 ± 271,95

9 1650,00 ± 380,79 29,00 ± 3,46 506,50 ± 12,40 1492,50 ± 224,85

10 1840,00 ± 231,08 28,75 ± 6,60 506,75 ± 17,00 1455,00 ± 223,08

, 

.  3-

-

,  5-  9- , , 
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BLOOD BIOCHEMICAL PARAMETERS MERCHANTABILITY

YOUNGSTERS SILVER-BLACK FOXES RAISED ON DIETS OF VARYING

T. V. Shevchuk

Abstract. The article contains results of studies of biochemical blood picture
marketable young silver-black foxes breeding cage, which were grown on diets with
partial replacement feed beef feed of plant origin (sunflower meal, corn middlings)
and chicken blood. It has been experimentally installed a significant increase in the
blood of experimental animals pre- -lipoprotein and triglycerides to the upper
physiological limit.

Key words: biochemical blood picture, silver foxes, young product, varied
feeding, meat food, feed of plant and animal origin
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(Cr3+, Fe3+, Mn2+, Co2+  Ni2+) 

Planorbarius purpura

. . , 

-mail: kyrychuk@zu.edu.ua

.  (14 )  (0,5-
10  ( )) 
(Cr3+, Fe3+, Mn2+, Co2+, Ni2+) 
Planorbarius purpura.  Ni2+;

o2+; Fe3+ (0,5  ),  Ni2+; Mn2+; Fe3+; Cr3+ (2  ),  Mn2+; Cr3+; Pb2+; Cd2+ (5
), Zn2+ (10 ). : Mn2+  Cr3+ (0,5 ), o2+

 Cd2+ (2 ), Ni2+; o2+; Fe3+ (5 ), Cr3+ (10 )
: , , Planorbarius purpura,

, 

, 

,   

. 

,  [17]. , 

,  [2]. 

: Arcidae, Astaridae, Carditidae, Tellinidae, Donacidae,

Solenidae [20]. 

 Planorbidae, Bulinidae, Camptoceridae. 

 [23, 25],

, . 

[15] , 

 HCO3
- ,  [21], 
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. ,   ,  , 

. ,  [2],

, 

. 

, , ,

 [20].

 [3] 

.

 ( ). 

 Fe, Mn, Ni, Co, r.  , 

 [7]. , 

. , 

, , 

 [4].  Fe3+ ,

, , , ,

, ,  [7].  Mn2+

, ,

, , , ,

,  ( ,

, .) [14].  Co2+

 5’-

, . Cr3+

, 

 [14]. 

, 

 [7].

, 



, , 

 – 

, , 

 ( ) 

) .

 (14 ) 

 Fe3+, r3+, Mn2+, Ni2+  Co2+

Planorbarius

purpura, . , 

 [11, 12].

: 300 . 

Planorbarius purpura (O.F.Müller, 1774),  2012 

.  ( . ).  14- . 

 y  5–7 .  3– , 

. 

:  21–23 ° ,  7,2–7,6,  8,6–

9,0 2
3.  5–6 

 (2 2 ) . 

 [1]. 

: MnCl2*4H2O, FeCl3*6H2O, CrCl3*6H2O,

NiCl2*6H2O, CoCl2*6H2O . 

.  – 14 . .

,  0,5; 2; 5  10 

.1).

. 

. 

 [6].



1.  

 0,5 
3

2 
3

5 
3

10 
3

-

3) [5]

-

3) [5]
Mn2+ 0,005 0,02 0,05 0,1 0,1 0,01
Co2+ 0,005 0,02 0,05 0,1 0,1 0,01
Cr3+ 0,0025 0,01 0,025 0,05 0,5 0,005
Fe3+ 0,05 0,2 0,5 1 0,3 0,1
Ni2+ 0,005 0,02 0,05 0,1 0,1 0,01

, 

, 

% 3  10 [6]. 

. 

. 

 [16].

.  [13] 

P. corneus  P. purpura

 0,19  2,17 %. , 

 [13].

, , 

, , 

. , 

 6,50-11,00 3.

,  [18, 19], , 

 (2 )  ( , ) 

 ( 25, 50, 75), 

, 

.  [19]  FeCl3  100, 200, 300  (  2

) P. corneus. , 

 ( ) 

 (  1,10±0,038  1,270±0,064 %), 



 ( ) P. corneus.

 ( =76  Ni2+ ; =190  Ni2+ ; =304 

Ni2+ ;  2 ) 

. ,  (7,00 –

18,80 %) , 

 1,2-1,5

 [18].  (14 ) 

 (  0,5-10 )  ,   Cr3+, Mn2+, Fe3+, Co2+

Ni2+ ,  0,5 

P. urpura (  14 ),  ( .1). ,

 5,46  9,13 3. 

 0,43 – 26,50% 

, 

. 

: Co2+<Ni2+<Fe3+<Mn2+<Cr3+. 

 ( ).

, , 

 2-10 , 

 ( . 1).

, 

 1,706  4,908  2,605±0,063

, 

 7,119±0,301( ).

, 

,  ( . 2, 3), 



:  2  :   Co2+<Ni2+<Fe3+<Cr3+<Mn2+;  5  :  Ni2+

Co2+<Fe3+<Cr3+<Mn2+; 10 :  Ni2+ Co2+<Mn2+<Fe3+<Cr3+.

.  1.  
 ( %) P. purpura  –  ,  –  
, 3)

. 2. 
 ( ) P. purpura  –  

,  –   ( ))

4,5

5

5,5

6

6,5

7

7,5

8

8,5

9

9,5

0,5 2 5 10 

3

Ni 2+ o 2+ Mn 2+ Fe 3+ Cr 3+

1,25

1,5

1,75

2

2,25

2,5

2,75

3

3,25

0,5 2 5 10 

  

Ni 2+ o 2+ Mn 2+ Fe 3+ Cr 3+



. 3. 
 ( ) P. purpura  –  

,  –   ( ))

, 

 –  

 [10, 22] , 

 ( . 2, 3). 

 Co2+, Ni2+  Fe3+.  Mn2+, 

,  0,5-5 , 

, 

 10  (34,17-36,76 %)

.  (III) 

0,5-10 , 

 25,28-53,01 %

. 2) .

3,75

4,25

4,75

5,25

5,75

6,25

6,75

7,25

7,75

8,25

8,75

9,25

0,5 2 5 10 

  

Ni 2+ o 2+ Mn 2+ Fe 3+ Cr 3+



2. P.purpura

- -

-

)

n , 
, 

  
, 

 ± mx CV X ± mx CV X ± mx CV

Ni 2+ 0,5 20 0,469±0,033 31,87 0,178±0,013 32,40 0,510±0,046 40,22
2 20 0,874±0,048 32,21 0,211±0,011 22,65 0,585±0,036 27,61
5 20 0,749±0,072 43,23 0,194±0,012 27,29 0,611±0,056 41,32
10 20 0,755±0,075 44,73 0,180±0,013 31,82 0,491±0,041 37,35

o 2+ 0,5 20 0,777±0,077 44,40 0,210±0,016 33,44 0,622±0,065 46,65
2 20 0,609±0,040 29,12 0,173±0,011 28,06 0,461±0,044 42,94
5 20 0,717±0,041 25,66 0,193±0,011 24,60 0,523±0,040 33,95
10 20 0,886±0,052 26,23 0,211±0,008 17,29 0,629±0,038 27,38

Mn 2+ 0,5 20 0,665±0,041 27,63 0,209±0,010 21,25 0,570±0,041 32,74
2 20 0,595±0,042 31,93 0,210±0,014 30,70 0,539±0,046 38,31
5 20 0,527±0,041 35,22 0,209±0,017 35,66 0,623±0,064 46,36
10 20 0,767±0,053 31,07 0,214±0,011 21,96 0,566±0,036 28,20

Fe 3+ 0,5 20 0,771±0,056 32,60 0,226±0,011 21,98 0,611±0,053 38,52
2 20 0,710±0,048 30,07 0,219±0,014 30,22 0,627±0,069 49,15
5 20 0,792±0,071 39,14 0,227±0,009 16,52 0,621±0,041 28,79
10 20 0,538±0,047 36,82 0,199±0,017 35,36 0,520±0,060 49,24

Cr 3+ 0,5 20 0,517±0,045 39,14 0,188±0,013 30,33 0,517±0,057 48,94
2 20 0,609±0,037 26,99 0,226±0,019 37,71 0,538±0,036 29,95
5 20 0,557±0,043 34,89 0,205±0,016 34,70 0,575±0,059 25,69
10 20 0,383±0,022 25,99 0,199±0,011 25,69 0,573±0,039 30,24

100 0,815±0,033 40,57 0,221±0,007 30,23 0,604±0,027 45,13

 Zn2+; Pb2+; Cd2+ [11]   .

, 25
48

 ( ) P. purpura [12] 

 Mn2+; o2+; Fe3+.  –  Cr3+,

Cu2+, Cd2+, Pb2+, Zn2+ , 

, ,  0,5 . 

 Ni2+; o2+; Fe3+ (0,5 ), Ni2+; Mn2+; Fe3+; Cr3+

(2 ), Mn2+; Cr3+; Pb2+; Cd2+ (5  ),  Zn2+ (10 ).  ,  

, 



: Mn2+  Cr3+ (0,5  ),  o2+  Cd2+ (2  ),  Ni2+; o2+; Fe3+ (5

), Cr3+ (10 ) ( . 4).

Tree Diagram for 6 Variables
Single Linkage

Euclidean distances

Linkage Distance

    VAR6

    VAR4

    VAR5

    VAR3

    VAR2

    VAR1

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8

a

Tree Diagram for 9 Variables
Single Linkage

Euclidean distances

Linkage Distance

    VAR3

    VAR9

    VAR8

    VAR7

    VAR6

    VAR5

    VAR2

    VAR4

    VAR1

0,0 0,2 0,4 0,6 0,8 1,0 1,2

Tree Diagram for 9 Variables
Single Linkage

Euclidean distances

Linkage Distance
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    VAR3
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    VAR9

    VAR4

    VAR1

0,0 0,2 0,4 0,6 0,8 1,0 1,2 1,4

Tree Diagram for 9 Variables
Single Linkage

Euclidean distances

Linkage Distance

    VAR6

    VAR8

    VAR9

    VAR5

    VAR4

    VAR3

    VAR2

    VAR7

    VAR1

0,0 0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,6

. 4. 
P. purpura  –  0,5  ;   –  2  ;   –  5

;  – 10 ; VAR1 – ; VAR2 – Ni2+; VAR3 – o2+; VAR4 – Mn2+;
VAR5 – Fe3+; VAR6 – Cr3+; VAR7 – Zn2+; VAR8 – Pb2+; VAR9 – Cd2+)

, 

, 

. , 

 ( 2) 

. , 2, 

. , ,

2

. 

-

, 



 [8, 9,24]. , ,

. 

, ,

.

1. . . 
 / . .  // . . – 1981. – . 17,  3. –

. 92–100.
2. . .  /

. . . – . : , 1979. – 152 .
3. . . 

 Planorbidae (Gastropoda, Pulmonata)
/ . .  // . . – 1996. – . 32,  5. – . 46–50.

4. . . -
 [ ] :

 / . . , . . . –  : 
 « », 2010. – 129 .

5.  /
. . , . . , . .  [ .] – . : , 2000. –

127 .
6. . .  /

. . . –  : , 1994. – 415 .
7. . .,  Fe, Mn, Ni, Co 

 / . . , . . ,
. .  // , 2009 – 4. – .11-15.

8. . . 
 / . . , . . , . .  // .

. – 1995. – . 31,  3. – . 82–88.
9. . . 

 / . . ,
. . , . .  // . .  1996. . 42,  1–2.

. 40–46.



10. . 
. . ,

. . // . . – 2003. – .252. – .53-59.
11. . . 

 Planorbarius purpura (Mollusca: Bulinidae)
 / . .  // . —

 2002. — . 36, .2. — . 108-116.
12. . . 

 (Mollusca: Gastropoda: Pulmonata: Bulinidae) 
 / . .  // . — 2009. —  1.

— . 161-167.
13. . .  Planorbarius purpura

 P. corneus (Mollusca: Gastropoda: Pulmonata: Bulinidae) / . . ,
. .  // . . — 2003.

— . 32. — . 239-245.
14. . : , , , 

, 2011 - 81 .
15. . . . ./

. . . – .- . : , 1964. – 287 .
16. . .  / . . . – . : . ., 1973. – 343 .
17. .  :

. – : , 2013. –
224 .

18. . 
 (Mollusca: Bulinidae), 

Cotylurus cornutus (Strigeidae)/ . . , . . ,
. . .// . – 1995. – .29, . 2. – . 112–

116.
19. .  (III) 

 Planorbarius corneus (Mollusca: Gastropoda: Bulinidae)
 / . . ,

. . , . . , . .  // . – 2001. –
.35, . 2. – . 109–113.

20. . .  /
. . , . . . –  : . . , 1990. –

245 .
21. .  / . . – .– ., 1947. – 75 .



22. . /
. . // 

. – 2015. – 3 (204). – .28-35.
23.Borden M. A. A study of the respiration and of the function of haemolymph in

Planorbaris corneus and Arenicola marina / M. A. Borden // J. Mar. Biol.
Assoc. U.K. – 1931. – Vol. 17. – P. 709–735.

24.Jensen F. B. Nitrite and red cell function in carp : control factors for nitrite
entry, membrane potassium ion permeation, oxygen affinity and
methaemoglobin formation / F. B Jensen // J. Exp. Biol.-1990. – Vol. 152,

 1. – P.149–166.
25.Jones J. D. Aspects of respirations in Planorbis corneus and Limnaea stagnalis

/ J. D. Jones // Comp. Biochem. Physiol. – 1961. – Vol. 4,  1. – P. 1–29.

(Cr3+, Fe3+, Mn2+, Co2+  Ni2+)

 Planorbarius purpura

. . 

.  (14 ) 
 (0,5-10

) )  (Cr3+, Fe3+, Mn2+,
Co2+, Ni2+)  Planorbarius
purpura.  Ni2+; o2+; Fe3+

(0,5 ), Ni2+; Mn2+; Fe3+; Cr3+ (2 ), Mn2+; Cr3+; Pb2+; Cd2+ (5 ), Zn2+

(10 ). : Mn2+  Cr3+ (0,5 ), o2+  Cd2+ (2
), Ni2+; o2+; Fe3+ (5 ), Cr3+ (10 )

: , , Planorbarius
purpura,  , .



PECULIARITIES OF SOME HEAVY METALS IONS (Cr3+, Fe3+, Mn2+, Co2+

and Ni2+) LONG-TIME ACTION ON MAIN PHYSICAL AND CHEMICAL

PROPERTIES OF HAEMOLYMPH Planorbarius purpura

Kyrychuk G. Ye.,

Abstract. The long time (14 days) of some heavy metals ions (Cr3 +, Fe3 +, Mn2

+, Co2+, Ni2+) in low concentrations (0.5–10.0 maximum-possible concentration
(MAC) fishery) on main physical and chemical properties of Planorbarius purpura
haemolymph is researched. Fe3 +, Co2+, Ni2+ (0.5 MAC), Cr3 +, Fe3 +, Mn2 +, Ni2+ (2.0
MAC), Cr3 +, Mn2 +, Pb2 +, Cd2 + (5.0 MAC), Zn2 + (10.0 MAC) are characterized with
regulatory effects. Mn2+ and Cr3+ (0.5 MAC), Co2+ and Cd2+ (2.0 MAC), Ni2+; Co2 +;
Fe3+ (5.0 MAC), Cr3+ (10.0 MAC) are characterized with toxic effect.

Key words: haemolymph, freshwater mollusks, Planorbarius purpura,
haemoglobin, heavy metal ions.
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THE MANAGEMENT SYSTEM OF MILK PRODUCTION IN LLP

AYSERKE-AGRO" OF THE REPUBLIC OF KAZAKHSTAN

M. A. Aliyev, A. N. Ugnivenko

Abstract. The article covers the environmental management system of milk
production in LLC " ayserke-agro" of the Republic of Kazakhstan based on the
principles of HACCP (HACCP) hazard analysis and critical points in the
manufacturing process. The main ones are PLH-001-2015 "HACCP Plan for
breeding and growing cattle" and PLH.002-2015 "HACCP Plan for obtaining
natural cow milk – raw materials".

Key words: ecological milk, cattle, system management
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LIPID AND FATTY ACID COMPOSITION OF THE BLOOD OF NEWBORN

CALVES SUFFERING ACUTE INDIGESTION AND AFTER APPLICATION

OF ENTEROSORBENTS

V. A. Tomchuk

Summary. The study of the molecular mechanisms of postnatal adaptation of
newborn calves is one of issues. It is known that acute indigestion  with occurrence of
diarrhea in newborn calves causing significant economic losses to livestock.

Novadays, there are almost no researches that would described lipids and their
derivatives in the pathogenesis of these diseases. Lipids play an important structural,
energy and regulatory role in the cell and throughout the body. Taking into accont
the field  of functional role of these compounds in the processes of digestion, we can
assume that a comprehensive study of the problem will be of great fundamental and
practical importance in the treatment of animals with gastrointestinal disorders.

Keywords: blood lipids, fatty acids, newborn calves, chelators, enterosgel,
polisorb
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CYTOLOGICAL PICTURE OF SMEARS OF THE VAGINAL MUCOSA

OF RABBITS

Y. I. Masalovich, V. É. Lyubeckiy, S. S. Derkach

Summary. In the article the results of studies of the cytological changes in
the vaginal mucus of rabbits in the course of the sexual cycle. It is established that
the cellular composition of the epithelium of the mucous membrane of the vagina
during the sexual cycle is mainly represented by intermediate epithelial, surface
tragovi and necropoli cells.

Key words: rabbit, vaginal mucosa, stratified squamous epithelium,
epithelial cells
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RESULTS OF GROWING VEGETATIVE ROOTSTOCKS FOR

FORMED DIVERSITY OF MORUS ALBA L.

V. A. Vitenko

Abstract.  The main results of long term researches on growing vegetative rootstocks
for ornamental diversity of Morus alba L.: Morus alba Pendula , M. a. Globosa , M. a.
Pyramidalis , M. a. Contorta , M.a. Macrophylla , M. a. Tatarica  are presented and
substantiated. The optimal timing of propagation by cuttings of Morus alba L. and impact
of growth stimulators on the regenerative ability of green and lignified cuttings of Morus
alba L are determined. Feasibility of growing vegetative planting material (grafts) for
decorative forms of Morus alba L. in nurseries of our country is almost substantiated (with
the economic background).

Keywords: Morus alba L., vegetative rootstocks, propagation by cuttings, ornamental
forms, optimal terms
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CLOUD-BASED MONITORING SYSTEM TECHNOGENIC OBJECTS

T. V. Tomashevska, N. O. Gordiiko

Abstract. In the article the modern approaches to environmental monitoring
systems with the use of new information technologies, providing a distributed remote
data processing are discussed. Approaches to the use of cloud technologies in
environmental studies are described. The first approach is based on the model of
SaaS, which reckons for the use of the software provided by your ISP. The second
approach focuses on the construction of multi-agent intelligent systems. Such systems
can significantly enhance the ability of environmental monitoring systems.

Key words: environmental monitoring systems, cloud computing, remote data
processing, multi-agent systems, model SaaS, artificial intelligence
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