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Basic approaches in development of the curricula faraining organic farming agronomists

V. Khakhula, O. Oleshko, L. Kozak, R. Kovalenko

The necessity to train highly skilled personneldoganic agriculture is emphasized in the paper.

The process of formation the knowledge for futurgaaic farming agronomists is highlighted.

The curriculum for Masters educational level in@pkzation 201 "Agronomy" is presented.

Detailed information on selective courses of thaoational program providing specific knowledge amdlerstanding
based on:

 Ukrainian farms transition to organic farming cept development;

« understanding that organic agriculture certifmatis the prerequisite for transition to orgaproduction of environ-
mentally friendly products;

« fertility restoration and soils protection;

« using the biological methods of plant protectamainst harmful organisms;

« organic products post-harvest processing, staaagemarketing is presented in the paper.

The volume of the cycle of selective courses issdnordance with the requirements, 38 credits (3»fthe total vol-
ume of educational program.

The significance of each of the following disci@® "Scientific Foundations of Organic Farming" Skgical land-
scaping land use", "Agroclimatology”, "Mechanizedtinologies of production and using organic fesils", "Growing field
crops in organic crop production”, "Growing forageps in organic crops production", "Scientific isasf weeds control in
agrophytocenoses"”, "Biological control of agricudtucrops pathogens and pests”, etc is analyzedmjpertant place is
given to practical training — it makes 19 cred8tudents will receive practical training on ceetifiorganic farms (17 cooper-
ation agreements have been signed).

A distinctive feature of the educational progranp@nted out, i.e. while developing the curriculuve took into ac-
count the experience of the EU countries with tgjnificant experience in implementing the theofyrganic farming in
education and science.
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It is noted that the curriculum was developed Jgimtith a group of professors working in the aréamanic farming
(Germany Federal Ministry of Agriculture) who exdlgad their experiences and conducted trainingdaching staff on
various practical issues of organic farming. Bus tturriculum is not a dogma — the curriculum waélimproved considering
the colleagues experience from other scientifititutions, including the near and far abroad.

The educational program "Organic Farming" will paiathe competitiveness of agronomists and incrédzse em-
ployment opportunities.

Key words: organic production, organic farming, organic plgrdwing, curriculum, agronomy, Master educatidest
el, educational program on "Organic Farming".
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Technological progress is changing all aspect#f@fand production activities of man. Improve-
ment of energy-intensive and labor intensive antlipog technologies in metallurgy, chemical indus-
try and power engineering allows to reduce labstand anthropic pressure on the environment.

Agricultural production is a unique sphere of mialgproduction. The uniqueness lies in the fact
that it cannot be replaced by any other activitye population of the planet has already exceeded 7.
billion people every day requires food. Without dosecurity in any country is dependent on the
sources of its receipt. At the same time, the fabliity of the agricultural production has traditally
been inferior to other spheres of activity andttiel attractive for investment. Agricultural proction
is not a classic manufacturing, where quick turmafecapital and high profitability, based on agtic
tural production the natural biological cycles & life, which created the wise nature [1].

The second uniqueness of agricultural productiaimésneed to use large areas of land and grow
crops under the open sky. Agricultural productisnnextricably linked to climate and weather fea-
tures of each year during the growing season gfxcf2]. Every year, the need for food increasesThi
can be explained by population growth and the ddasiimprove the level of nutrition of people.

The basis of crop production is the production rafirg Weevil combines all that is necessary for
human nutrition: high energy concentration and tedaof nutrients, small volume, convenience and
long shelf life [3].

Most grain is grown in three countries: USA, Chilmlia. Their aggregate share in world produc-
tion is 50 %. From 2.3 to 3.4 % of the world's tafwin production provide fields of France, Germa-
ny, Russia, Canada, Brazil, Ukraine, Australia Angentina [4].

Among the crops on the first place in gross cdlbect is wheat is the main food crop of the planet.
Very similar results in maize and rice. Per capltayrow wheat in Canada, Australia, France and Ar-
gentina [5].

However, not only the grain is the purpose of agdtical production. Fruit, berry, vegetable, tech-
nical, fodder, ornamental, medicinal and other srgpwn on their fields and plantations of modern
farmers.

The progress of science in the areas of molecidaetics, biotechnology, plant breeding, bio-
chemistry, physiology of plants, all agronomy majaliows you to give to farmers new and better and

O |vashchenko A. O.,lvashchenko A. 0.,2017.
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more productive hybrids and varieties and techrie®gf their cultivation [6]. Modern agricultural
production makes extensive use of intensive tedgyobf cultivation of crops, providing the 15-17
t/ha of maize, 10-12 t/ha of wheat, 10-11 t/haic# and other [7].

It seems we are on the right direction in the fatudowever, even is not a complete objective
analysis of the situation reveals a number of distg trends, which after a certain period of timen
into difficult problems that will be very difficulio solve.

Intensive growing techniques involve extensive akenodern hybrids, fertilizers and means of
chemical protection [8].

Without creating a high level of effective feriflils not possible to realize the high potentidbiofogi-
cal productivity of the modern seed crops. For eptanto get 10 tons of wheat absorption by planistm
be at least 350 kg of nitrogen compounds, phosghoompounds 135 kg, 260 kg of potassium com-
pounds. If we consider the coefficients of therasation by plants of mineral compounds from thé, so
these values should be considerably higher, ediyemmanpounds of phosphorus [9].

At the same time, it is known that in intensivehtealogy, the cost of mineral fertilizers is about
40 % of the cost of the whole technology of growangps. The effectiveness of mineral fertilizers in
different countries speak such facts. The incredggain yield per 1 kg of nitrogen compounds (ac-
cording to FAQ) is: in Germany is 20.3 kg, Franc2l=2 kg, UK — 24.3 kg, Ukraine — 11.1 kg [10].
Figures indicate the level of effectiveness ofdlyeochemical activities of farmers in our country.

The last decade almost every year is marked byegess of "flowering” of water in the river,
ponds and small rivers. Eutrophic eutrophicatioa isonsequence of excessive and irrational use of
mineral fertilizers on arable lands [11]. This Isthe visible part of the problem. Invisible regs a
more detailed analysis that is beyond the scojerefiew article.

A logical question arises: how to get larger craphout significant adverse environmental im-
pact. On the formation of the crop requires a Sicgmt amount of available connections of mineral
nutrition, but how can you keep them in an accésddrm in the arable layer of soil without thekris
of denitrification and leaching? The technocrattuson offered by modern intensive technologies
clearly leads in environmental impasse. In the yitisf yield and food of mankind unconsciously,
destroys the environment, including itself [12]tutns out that the pragmatic and applied undedstan
ing of the problem is false? Then which way we ni@echove and how to combine large gross harvest
and preservation of a healthy environment, inclgdive health and future of ourselves?

The problem is complex and multifaceted. Let'sttrgummarize them and to approach the main
points of their solution.

The elements of the proble@limate.Climate change today is a fact requiring no préafcord-
ing to the calculations of William Kellogg Nationeénter for the study of the atmosphere (USA) tem-
perature at the poles will increase in the comiegadles is 3-5 times faster compared to otherderrit
ries in the world. Significant climate change vii# a reality for raising the temperature by onbf1.
The temperature increase of even 1.0 OS can leaijificant economic losses. For example, a re-
duction of 11 % of grain production in the Unitetht®8s. The warming process will most likely take
more than 1000 years [13].

George Voguel — head of the research Center f@ystems Buchalski laboratory of marine biol-
ogy (USA) proves: "Since 1850, as a result of humetivities, carbon dioxide (Cin the atmos-
phere has increased from 270 particles/million 830 particles per million Of which 25 % is the
growth of the last decade. Exploring gas out ofsamples in the Laboratory of glaciology and Geo-
physics (France) scientists convincingly proved ftiathousand years ago (a glacial period), thé CO
content in the atmosphere was 0,016 %, in a maatenosphere already — 0,033% [14].

Soil. By the mid-21 st century humanity will complete tthevelopment of all suitable for cultiva-
tion of agricultural plants territories. More thhalf of the potentially usable space is situatedfin-
ca. At the same time every year as a result of huaativity: erosion, salination, the constructidn o
cities and industrial objects, etc. from agricuduse is withdrawn from 14.0 to 16.0 million heeta
of land. That is, over the next decades, expansi@rable land on the planet will be completely ex-
hausted. The conversion of all the world's landanéo arable land is impossible because of the dan
ger of the complete loss of ability to maintain bielogical balance of the biosphere.

Greater danger is posed by various forms of erosiomv such processes threat, says such a fact.
Proven in the past to arable land in Central Anzefécg. Guatemala), even in 1000 years stay iheas t
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fallow (the people left devastated their territoay)d have not restored your fertility [15]. Accargly,
we need to host on arable land and intensivelyadige same time environmentally and carefully.

More than 120 million years ago (Jurassic periothefMesozoic era) appeared first plants angio-
sperms division — Angiospermae. The modern faudades more than 240 thousand species of angi-
osperms. Of these, more than 80 thousand spe@exidnle [16]. As modern man uses this vegetable
wealth? The reader can make an assessment.

Almost 90 % of the total food that it consumes huitya provides a total of 20 species of plants.
Intense technology of cultivation and breeding wisrkarried out with 100 species of plants. Allath
edible plants man uses only partially, mainly & kbcal level. Most of them don't even comprehen-
sively investigated [17]. That is, species richnafsedible plants on the planet you can imaginth@
form of an inverted pyramid standing on its topisT$ituation is very unstable. Any planetary apphot
one of the 20 most important agricultural plantcsp® is potentially dangerous to humanity, it i
wheat, rice, corn, soybeans, sugar cane, peanuts.

Accordingly, the introduction into practical usersw food crops will not only reduce the risks of
food security of the population, but will more fulhnd comprehensively use of arable land and the
flow of the energy of the Sun Lights to grow fod@mperate zone contains many potentially suitable
for the process of domestification promising eddpecies of plants [18]. Just such an importanieiss
today, we have no one develops.

A particularly promising increase in species diugrsf agricultural plants may be issues that will
be discussed further.

Modern agriculture in our country, unfortunateltill $ar from perfect. Understandable is the de-
sire of farmers annually to obtain maximum posspsteit from each hectare of arable land. However,
from a purely pragmatic perspective leads to a @ead The laws of agricultural science are objectiv
and do not depend on market or profit margin. Fately, they operate independently from the de-
sires of the landowners, the mountain tenants. IReca of these laws — the "law of return”. In 1840
Eustace.

Liebig formulated: "Give the soil what you took finchim with the harvest, or don't count in the
future to get the same as before".

Unfortunately, the balance of nutrients arable lahdur country can not speak. There is a disturb-
ing fact, over the past 20 years the content ofusum arable lands in the national average decatlease
from 3.55 % to 3.0 %, i.e. 0.55 %. Soils are ndygoorer, significantly worsening their agronomic
characteristics. This process will be acceleratedtie preservation of the acute shortage of oogani
matter, energy and organic carbon that should aglyudlo in the arable layer of soil. Adequate retur
made with the harvest of organic compounds andmalized humus in the soil is not [19, 20].

On what basis will build their plans for revenuewth economists and managers of agricultural
holdings, if they ignore the basis of agricultysedduction, the fertility of arable land?

Water.One of the essential factors in the successfubgement of agricultural production is a normal
provision of crops with moisture. Increasing theeleof productivity and requires adequate incredsea-
ter consumption by plants of agricultural cropswideer, according to the changes of climate andliof f
tuations in weather every year water balance dreatands is becoming more intense.

The increase in annual precipitation across thetrpwanges from 50 to 100 mm. However, there
is an increase in the quantity of heat that erdgedsis generated on site. Indicators albedo avéash
are deprived of well developed vegetation (esplgcialthe first half of the warm period) is always
less compared to meadows, pastures or forest.ighidis human activity that contributes to thenge
eration of heat (infrared radiation transformedasehergy) in regions with a high degree of tikedl.
The increased amount of heat leads to increasgmbeatson of water from the topsoil. In combination
with the increase in periods between rainfall, tyostrrential character, the situation with the yro
sion of water on crops is complicated [21].

To mitigate the situation, it is desirable to h#aege reserves of moisture in the soil, but they ar
only possible subject to the availability of sigogint quantities of humus. The decrease of humaos co
tent, the ability to retain moisture decreasespmtingly, even in the zone of sufficient moistutiee
crops of cultivated plants in recent years are B&peing periodic moisture deficit during the grogi
season. Such conditions negatively impact theidyetvity. So, the circle closes. Even the incregsi
application of mineral fertilizers does not ensadequate growth level of yield for water deficit.
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Without solving the problem of optimization of thater regime of crops to plan for higher and
more stable yields no sense. To compensate foordagfe of replacement hybrids on new inefficient.
The concentration of commercially attractive crapsnflower, corn, soy and other without consider-
ing the water balance in the soil does not profiltEncial expectations. Plants are called cropsireq
substantial amounts of available moisture and reawegh transpiration factors and require a lot of
moisture in the middle and second half of the gngnseason, when traditionally the least amount of
precipitation [22].

The water problem is complex and solving it a gtioke event is impossible. Modern farmers
overwhelmingly psychologically and economically dgdor long-term work on arable land to im-
prove their water regime.

Air. It seems what problems can be at the farmerdegause we all live on the bottom of the
ocean air called the atmosphere. However, the @nold real. First question is about the compliance
of the air parameters for successful vegetatioaraps of cultivated plants. Most plants that people
grow for their own needs is mesopotami. Accordinthe parameters of temperature, relative humidi-
ty, and force of air flow must be optimal for vegggdn of cultural plants. For most crops the optimu
air speed in the surface layer should be in thgear 1.5-2.0 m/sec. A more rapid flow of air signi
cantly increases the performance of transpiratfgriamts and evaporation of moisture x soil.

Loss of moisture from the topsoil at a temperatafr2s...30°C and relative humidity of 35-50 %
and a wind speed about 4-6m/sec. be 6-9 mm pef2dfyFor how many days the water agronomical-
ly valuable rain in 30 mm will be completely lost the soil and planting the reader can calculate in
dependently.

What is real today in our country over the pastrggacentury done to ensure that violent winds
blew the top layer of soil with sown seeds (a fafmerosion — deflation) and did not take scarceswat
from arable land in an area of nearly 32 milliorctages? Such a simple question, the majority of
owners, tenants and large and small state chiagoned answer is no.

Windbreaks, which actually remained without a mastiee locals doubout for firewood. On
boarding of new plantings and care of existinghaf guestion. It's not fashionable, because it bring
guick money into private pockets. Our country, unfoately, not China, which at the time was under
forest, with 5.2 % of the territory, and today &8 %, and in the future will be not less than 30 %

But only domestic forestry, the only one in Euraadling on the export of timber. This is assum-
ing that in Europe the level of afforestation 30983f the territory and more (they protect it, pésth
and cared for), and we have about 16 % and it islyngoung forest (Mature barely 4 %). The woods
and meadows not know drought is a well — known agmnauc axiom. How we protect arable land from
dry hot winds and the negative impact of wateradaiefor crops without a clear and reasonable state
policy in the forestry reclamation?

There is another way. This is the way of irrigatiblowever, the situation globally and in the do-
mestic is not easy. Traditional irrigation in mostuntries is limited primarily by the shortage ofdj-
ty fresh water. Irrigation apresentou sea wateh wie use of traditional energy sources (gasgcod),
nuclear fuel, etc.) is very expensive. The useotdrsnergy has not yet reached such a level ééper
tion to be competitive.

Our country occupies the last place in Europernmgeof providing water to the population. Domestic
surface water we have all been contaminated bwdtieities of man himself. We have no clean high-
quality surface drinking water. Have the chancexigand the areas of irrigated lands, especiallysieeof
rational methods of irrigation (especially drip)owkver, it is not so simple. Domestic productionmat-
chinery and equipment for drip irrigation is praatly destroyed. Foreign cars are very high spéeala
prices. However, to ensure irrigation of the erdirea of the Steppe (that is, more than 16 miliectares
of arable land) is unrealistic. Restored the itimgaof an area of less than 1 million/ha. Foigation only
in the Steppe we just don't have as much goodtywediter. Therefore, the main attention is raticoal
focus on improving the water regime of arable hatttiout irrigation.

Energy.The largest source of energy on the planet iStire Therefore, it is the ability to collect
and efficiently use the energy of sunlight is thaimrtask of physicists — engineers and agronomists
Agrar.

Modern crops of cultivated plants subsist thankhé&implementation of space role: absorption of
incident flux energy Lamps (sunlight spectrum vatlwavelength from 380 to 710m).and use it for

14



the needs of photosynthesis. Analysis of the efficy of modern crops falling stream of energy of
Headlights the Sun proves their imperfection. Faaneple, the sowing of peas absorb the falling
stream of energy of Headlights full enough (60-80d¥ly in the 34-36 % of the time your growing
season. The rest of the period, the losses incitlenpf solar energy by crops ranges from 40 to 97
%. The crops of corn or sugar beets the periodaninaplete absorption of the incident energy flow of
the Headlights of up to 60-65 % of the period @itlvegetation. However, energy loss, particularly
the initial period of growth, is also very high.if#ed by plants of far energy reaches the soilaserf
and is the source of life of the weed competitors.

The logical question is: how to ensure maximum oiéhe energy flow of the world cultural
plants and not weeds? In mono-species crops suebudt is impossible to achieve. Nature, unlike
man, does not form the same species of plant. Blatwilti-species plant communities, species in the
process of joint vegetation mutually adjusted thealogy and vegetate in accordance with the re-
qguirements of the biological stage. This allows youmaximize the use of available factors of lifie i
the first place the falling stream of energy of Hiaghts during the whole warm period of the yead an
to ensure maximum biological productivity per uaitd area. The fundamental scientific objection to
the formation of a multi-view agrocenosis of cudtied plants on arable land no. Except for certain
complications of the process of harvest, and ofii@pgical issues can be successfully addressed in
the research process.

Ancient systems of farming in the tropics and prtwe feasibility of high biological productivity
such as the multiple combinations of cultivatechtdan some crops. Their development for moderate
climatic zones — the question of the future. In endetail the methodology for the formation of such
multi-view systems are disclosed in the monograpl®AbA. Ivashchenko "energy from the Sun and
weeds" [23].

Modern intensive technology of cultivation of agiiciral crops required element include the use
of a reliable chemical protection from pests. Cleaiioad on arable land for intensive technologies
of cultivation of agricultural crops is traditiomalhigh. For example, the sugar beet herbicidey onl
contribute 5 to 12 I/ha. And there is applicatidriumgicides, insecticides. A total of hectaresaips
during the growing season goes from 15 to 19 kgftpesticides [24].

The control of other types". However, this biol@diapproach to the protection of crops requirep dee
research and development of each of the harmfatbbfhere is another way. The main method of appli
cation of pesticides on crops there are differensions of the application. In addition to appratariad-
vantages of this application method is very ineffit For example, as a result of spraying thelsesdof
sugar beet (cotyledon plants) insecticides aghiestweevil (at a high number — more than 3-4 esfefl)
the targets of the plant culture will be appliedydh02 % of the volume of the working fluid. Thest of
the working fluid with insecticide — 99,98 % of thelume applied to the soil surface, i.e. in additio the
destruction of useful fauna entomo insecticide aljute the environment.

Development of ecological methods of applying midéis on targets of the plant will allow doz-
ens of times to reduce chemical load and to prothidenecessary level of protection of crops. That i
new methods of applying chemical method of protectrops of pests may get a new "breath” and
environmental application.

Modern science is now a very large volume of facid results of studies of crop rotation, systems
of basic soil treatment, fertilizer application,afvation of different varieties and hybrids, andreno
However, how such information may be used for ttee@ss of optimization of technologies of culti-
vation of agricultural crops? The question is ruttorical. Because such research is not considered
primary subject — crops and the nature of its megénts to the factors of life.

At the time, Professor K. A. Timiryazev said: "T8eientific basis for the rational management of
agricultural production is plant physiology". Inrotountry, the physiology of plants is no longer a
priority area of research, as the subtleties ofetbeduation of the specificity of the needs of [daim
mineral compounds, food or water consumption aibuarstages of organogenesis hard tomorrow to
turn in the money. The research is fundamental. Wtlay, the country is deeply and comprehensive-
ly examines problems for example, the specific watmsumption of different types of cultivated
plants at the stages of ontogenesis and develogifoaal way to compensate for water stress? Unfor-
tunately, such scientific works of domestic authars unknown. This is assuming increasing rele-
vance of the scarcity of fresh water in the country
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Climate change today is a global phenomenon. Ontié last Quaternary period (about a million
years ago), Europe has experienced six of coolmigvearming which were named in order of occur-
rence: barske, the Danube, guntsche, mendelskie Risid wormlike. If after the end of the last glac
ation was held 15-18 thousand years, the periodarfning between Riskin and wurmskin sladen
lasted 60 thousand years, and between MendelsoiRizkth almost 150 thousand years. Warming
periods were significantly longer compared withsan which we live. Only 8500 years ago, Scandi-
navia was freed from the glacier.

Significant warming has occurred 5800-5500 B. EreBie temperature in Europe was in the
2.5...4.0 + higher than at present. Late warm cycle lasteohfBothousand to n. e to the 500r. B. E.
comparison of the current warming period indicabeg the phase of development of natural vegeta-
tion on the continent currently is a late partred tycle. Time to change the direction of the cyiote
cold take a few thousand years [13].

Mankind has survived in the past era, survive todsw conditions put before a science task to
correctly navigate the tendencies of climate chayk to have the appropriate scientific techniques
and reasoned, specific responses to changing emwinotal conditions.

On the agenda today are issues of adaptation wuétgral production to increase the amount of
heat and increasing water scarcity in the fieldghe ability to mitigate natural fluctuations ade-
termine a more optimal climate in the regions,doeive the guaranteed high yields of the required
products now and in the distant future.

For this we all need good will, public policy, theading role of science in society, intellect, erea
tive approach to problem solving, the ability amside to benefit their land and people.

Conclusions.1. Modern intensive technology of cultivation ofriagltural crops provide high
yields and at the same time showing a strong negatipact on the environment and the person.

2. Intensive growing technology enhance the prookssil erosion, the inhibition of the microbioleg
cal activity of arable layer, mineralization of husn decreased species diversity of nature ancb#seof
the ability of the environment to maintain balaaod compensate for the destructive human activities

3. Global climate change hinder the managemengm¢w@tural production as a result of growth of
the shortage of quality fresh water, the growirftuence of dry winds, high temperatures, degradatio
of arable land, depletion of species diversityhaf €nvironment.

4. Compensation of negative changes is possibipblying the system of accumulation, conser-
vation and sustainable use of fresh water, creatifayorable microclimate in the regions of balance
of organic substances in the topsoil, the expansidhe species diversity of cultivated plants &mel
formation of multi-species agriculture, the implertaion of systems to avoid induction of the culti-
vated plants of the dis — stress of different rgteaising the level of environmental security eyst
to protect crops from pests, preserve speciesgliyasf the environment.

5. Agricultural production is an indispensable foofrhuman activity, so the future of the person
depends primarily on its level of knowledge, untirding and skills of a person to predict and to ad
just their relations and needs with the capahbidliGEmother nature.
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It was to evaluate the modern intensive technofogfecultivation of agricultural crops and the pests and ways of
their improvement, the reduction of the anthropiesgure on the environment. This is shown waysoaofipensation of
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Life expectancy and plant biotechnology

V. Kunax, L. Mozhy'levs'ka

Modern data on the life expectancy of a personaes of mortality were presented, factors detengithe life ex-
pectancy and the role of herbal preparations ireaming the average life expectancy to 110-115yware considered in the
article. Also the state of natural sources of hlentedicinal raw materials was analyzed, and it sla@wn that the only real
source of environmentally friendly vegetable rawtenals was tissue culture. The factors that rastiiae production of
biologically active substances of plant origin enirrdustrial scale (in bioreactors) were generdliZéenese factors include:

1. In many cases, organs, tissues or cells that peodelevant substances of secondary metabolismliiing
plant, do not synthesize these substances or sjnghtliem in small amounts in vitro;

2. Vegetative cells grow much more slowly than micgasrisms. In order to double the amount of plansdel
the culture in vitro, we need on average 20 timesentime than to double the amount of microorgarisits;

3. We need cell cultures that are characterized bl pigduct stability for industrial production, banany cell
cultures display instability during production;

4. Suspended cell cultures of plants consist mainlgggfregates of cells of various sizes. This mdaatscells on
the surface of the aggregate and in its centeral@perate under the same conditions and are eati@l, which compli-
cates the optimization of production process ofténget product;

5. The production of the corresponding secondary pbituthe required amount is often associated withuc-
tion of organogenesis in the cell culture. Thisates a lot of difficulties under the conditionsnadiss cultivation;

6. The majority of plant crops do not release the wutres of specialized exchange or secondary prodfictio-
synthesis into the environment but remain thendmshe cells;

7. Due to the large size and high degree of watethmgplant cells are susceptible to mixing and supgth oxy-
gen. All this requires the construction of spet@ainenters (bioreactors).

In order to increase the productivity of culturedl€ widely and in many cases successfully applied:

- Cell selection based on both spontaneous and induaz@bility of cultured cells under the influenakdifferent
mutagens;

- Optimization of growing conditions and compositmingrowth and production nutritional media;

- Cultivation of differentiated tissues or organs mauction of differentiation for cultivation on prodtion nutri-
tional media;

- Use of elicitors.

It is proved that plant biotechnology will be alrhtise only source of environmentally friendly arighhquality vegeta-
ble raw materials for food, pharmacological, cosmetven processing, textile, construction and othéustries in the near
future. By and large, biotechnologists are readsolwe these problems.

Key words: life expectancy, biotechnology of medicinal platti®logically active substances of plants.
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Introduction. Food security is one of the main indicators ofoval security provided by the na-
tional seed breeding which plays an outstanding iolfood provision and provides a basis for sus-
tainable development of agriculture.

Analysis of recent research and publicationsiFood disasters have accompanied mankind since
the beginning of a sedentary lifestyle and culth@tvild species, which coincides with the incigen
of selection and agriculture as an industry, amy thersist today. XXI century challenges were out-
lined in the materials of FAO international sympwsi(2014, Rome) in Agroecology Section "Ensur-
ing food security and nutrition" [1-4]. The prigritask is to overcome hunger and to feed the world
population that will have made nine billion by 20&@ile preserving the environment in terms of
global climate change. In other words, it is toyide sustainable development of agriculture cowgrin
the modern demands without compromising the abdityfuture generations to meet their needs,
which makes us to reconsider agricultural systemasradirect them in accordance with new demands.

Sustainable agriculture must be cost effective pnotdect the environment as well as be socially
acceptable [5, 6].

Crops breeding is an essential platform of suskdénagriculture [7]. The need to introduce new
crop varieties adapted to the environmental coowlitiwill never disappear due to constant new chal-
lenges caused by new races of pathogens, fluchsatioweather conditions, changing market needs
and others. Therefore, the contribution of cropsetdimg is increasingly recognized as one of the key
factors in solving global problems of food secudtd sustainable development [8-10].

A variety is a unique means of production whichuees better performance, quality and environ-
mental safety for a long time with practically ndd#ional costs of energy and other resources due t
its inherent genetic properties. It is the creatbmew generations of these varieties that hdmied
"green revolutions" contributing to the significan¢rease in grain production in the world [11].

Resistance to the limiting environmental factoe ttan reduce formation of potential productivity
inherent in a genotype is one of the principal negments set up to crop varieties in the globahate
change environment. Against the background of tbhbay warming the frequency of anomalous phe-
nomena (long ground-ice crust, late spring frasis,sharp increase in average air temperatureriy ea
spring vegetation, lack of moisture in the sprimgaatumn months, etc.) increases in Ukraine. This
creates a number of problems in implementing gemetiential of varieties, and, ultimately, in winte
barley production. To avoid the effects of climatange, crops breeding needs development of a set
of measures with a significant component of furthemetic breeding correction programs.

The paperims at determining winter barley yield variation masifgion level in the "genotype-
environment" interaction depending on the vegetatonditions in the Central Forest-Steppe of
Ukraine and at selecting genotypes with optimal lmoation of yield and stability.

Material and methods Field research was conducted in 2003/2004-2016/28getation years in the
breeding crop rotation in Myronivka Institute of V&t named after V.M. Remeslo, NAAS of Ukraine ac-
cording to the conventional methods. [12] Invagatllection of 22 varieties of winter barley ofridiian
(Myronivska, Odessa) and foreign (Russian, Czeslbrton was studied every year.

14 lines of competitive test Myronivska breedingieties were studied experimentally on sowing
time in 2012/2013 — 2014/2015. The lines were casgbavith Gerard national standard variety. The
research areas were set yearly for four sowingstiBeptember 27 {lterm), October 4 (2 term),
October 11 (8 term) and October 18{4erm).

The sum of effective temperatures (over +5 °C)raye daily temperature and precipitation for
individual interphase vegetation periods of wirliarley was calculated according to the actual oata
Myronivska meteorological station. Vegetation céesaand renewal was defined according to the
date when the average daily temperature exceede@.+5

Statistical analysis of the experimental data wagopmed using Excel 2010 and Statistica 8.0
software. Assessment of the genotype-environmeetdotion was performed using AMMI and GGE
biplot analysis. For this purpose, R-programmingdobapplication programs were used [13].

Results and discussionThe value of adaptive capacity is consideredhasiain criteria in varie-
ties assessment. It is determined by various bmgewaits with the yield among the most important

26



ones. Plant growth and their ability to shift froragetative to generative development takes place
provided the temperature conditions are appropt@aach crop [14, 15]. Average values of air tem-
perature and amount of rainfall in the interphaeségols of growth and development, as well as fer th
entire period of the growing season of winter bgnaried (Table. 1).

Table 1 -Hydrothermal conditions in the interphase periods éwinter barley vegetation in the Central Forest-Séppe

of Ukraine
) ) Average daily temperature, °C Precipitation total, mm
Vegetation period™ g™ T sc [ sR | RE | ER sS sc | SR | RE ER
2003/2004 14.5 6.9 -1.3 9.8 16.8 0.8 112.0 146.1 67.3 98.3
2004/2005 7.6 8.9 -1.8 | 127 18.1 17.3 22.1 182.4 93.2 69.6
2005/2006 8.2 5.4 -3.0 | 114 18.1 47.0 11.2 238.8 74.7 196.3
2006/2007 8.7 4.2 -0.1 9.9 21.9 27.2 38.1 80.8 13.0 103.9
2007/2008 9.4 7.9 0.0 12.2 18.0 8.9 13.2 1654 | 131.3 76.7
2008/2009 12.1 9.1 -06 | 113 19.0 6.4 8.4 227.1 6.1 112.3
2009/2010 10.0 5.7 -45 | 12.0 20.2 31.2 42.7 211.8 61.2 95.5
2010/2011 14.7 8.1 -28 | 11.2 20.8 0.0 60.4 1514 35.3 79.5
2011/2012 11.7 4.3 21 | 149 19.9 70.4 5.8 152.7 71.6 63.2
2012/2013 16.7 9.2 -1.5 | 158 20.2 0.8 68.1 344.9 18.0 96.0
2013/2014 8.8 9.1 -1.3 | 10.1 18.8 0.0 13.2 54.3 91.2 142.0
2014/2015 9.2 6.4 0.1 12.2 19.5 0.0 35.6 183.6 43.7 123.9
2015/2016 7.2 4.3 -0.3 | 127 17.9 0.5 88.9 159.8 72.6 136.9
X 10.7 6.9 -1.5 | 12.0 19.2 16.2 40.0 176.8 59.9 107.2
Min 7.2 4.2 -4.5 9.8 16.8 0.0 5.8 54.3 6.1 63.2
Max 16.7 9.2 0.1 15.8 21.9 70.4 112.0 | 344.9 131.3 196.3
R(max—min) 9.5 5 4.6 6 5.1 70.4 106.2 | 290.6 | 125.2 133.1
V, % 28.2 28.5 - 14.9 7.3 136.9 84.1 40.9 59.9 33.8

Note: hereafter: SS — sowing-coming-up; SC — sowing-iat@n cessation, CR — vegetation cessation-rendRial:-
vegetation renewal — earing, ER — earing-ripenlBgmin, max — average, minimum, maximum values, espondingly;
R(max—min) — range of deviatiok;— variation coefficient.

In over 13 years term of research, a significarmiatian of the average daily air temperature
(V = 28.2 %) was observed in the period of sowingimg-up and coming-up — vegetation cessation
(V = 28.2 %), the range of deviation (min — max3 #.16.7 °C and 4.2 — 9.2 °C respectively. Average
variation (V = 14.9 %) was observed during the vaten cessation — earring and minor one (V = 7.3
%) — during the earing-ripening stages.

The sums of effective temperatures (above 5 °Gedasimilarly in interphse periods of growth
and development as well as during the entire pesfadinter barley growing season. The lowest vari-
ation (V = 1.0 %) magnitude (R = 166 °C) in thislizator was observed during the period from ear-
ing to ripening. On the average for 13 years, § g#ong variation in the sum of effective tempera-
tures (V = 56.5 %) was observed from coming-ughtodrops fall vegetation cessation phases.

Moisture supply is one of the main limiting factaf$ecting crop plants growth and development [16,
17]. The average long-term (2003/2004 — 2015/2af&)unt of precipitation during the growing seasbn o
winter barley crops was 400.2 mm and ranged frofn@26m (2006-2007) to 568.0 mm (2005-2006). Of
these, 176 mm (44.2 %) fell during the crops widamancy. The largest amount of precipitationrayri
the active growing season was observed in thegeariipening interphase period — 107.2 mm (26.8 %).
Precipitation amount varied both in certain peripds= 33.8-136.9; R = 70.4-290.6 mm) and during the
growing season as a whole (V = 21.4 %; R = 305.]).niimis variability in precipitation influenced the
growth and development of crops significantly a$ asthe yield formation.

Being the main characteristics of a variety prothcpotential, yield is formed under the influence
of numerous environmental factors on the crop dsganThe degree of manifestation of the genetic
potential is the result of interaction betweendhgironmental conditions and variety genotype. &rop
live in constantly varying environmental conditipasd even in the same geographical site these con-
ditions are so changing that the foreground itasarhigh genetic potential productivity of a véyie
but the genotype ability to withstand the adveiffeces of the environmental factors. Therefordsit
crucial to select the best varieties from a langeber of newly bred ones adapted to the conditdns
a particular area.
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Extreme changes in meteorological parameters drat abiotic factors require adequate function-
al reactions from a crop organism, which may or may be realized due to cellular mechanisms of
adaptation to adverse environmental condition®p faces during the growing season. [18]

All physiological processes, in their ontogenesimsist of specific biological events, chemical
and biophysical reactions chains that occur urtaeicontrol of genes. A new epigenetic phenomenon
has been found out [19, 20]: if an environmentatdalimiting a crop growth changes, the range and
the number of genes determining the same quawétatait change as well. As M.I. Dzubenko [21]
points out two basic aspects stand out in the atignl of crop adaptive potential: genetic (charnmge i
adaptive properties by genetic plant breeding nathand epigenetic (which includes a package of
agro-environmental measures including the envirantaleonditions optimizing appropriate for varie-
ties adaptive features, agrocenosis desig), whose ultimate goal is to ensure stable grovtthe
crop yield and quality.

Long-term (2003/2004—-2015/2016) analysis of 22etas of winter barley yield reveals a credi-
ble contribution of genotype, vegetation year weattonditions and their interaction in the producti
ity level. However, the conditions of growth cohbtrie 86.14 % to its overall dispersion (Table 2).

The yield varieties in the experiment ranged frattfha in 2003—2004 to 3.1 t/ha in 2010-2011.
This indicates that crops growing, including barlisyimpossible without taking into account the cli
matic characteristics of the zone and the crop®dical requirements. Successful incorporation and
use of these two factors enables to fully develh@pdrop genetic potential and implement the exgstin
productive properties of the variety genotype.

Table 2 —Results of two-factor dispersion analysis of wintebarley yield, 2003/2004-2015/2016

Factors contribution into
Factors SS df MS F Fos total dispersion, %
Genotype 84.76 21 4.04 138.40 1.57 4.96
Year 1472.64 12 122.72 4207.88 1.77 86.14
Genotype-year 135.59 252 0.54 18.45 1.19 7.93
Error 16.68 572 0.03 — — 0.98
Total 1709.67 857 - — - -

Note: SS — sum of squares, df — degree of freedom nyrM®r— mean square, F — Fisher criterion valye,-Fisher
criterion critical value.

It is the environment that conditions assessingbiteeding material at all stages of the selection
process from the very beginning to obtaining geteeraew varieties, aiming at identifying genotypes
adapted to the adverse effects of biotic and abietivironmental factors. Therefore, evaluation of
breeding material at different seeding time, im®iof global climate change, is one of the impdrtan
methodological approaches and ecological genetidsadaptive selection.

The maximum average yield (5.18 t/ha), in 2012-2@%Beriment year was obtained under the
first sowing term, slightly lower one — 4.98 t/las obtained in the second term. A significantly-lo
er yield was received in the third and fourth sayi@rm plots — 4.37 and 4.13 t/ha, respectively.

Heavy lodging of plants, especially in the firstotwrops sowing terms, was observed in 2013-
2014 vegetation year, which affected significarnhig yield level. As a result, the maximum average
yield on all lines was obtained under the third smaterm — 4.83 t/ha, the minimum — under the first
one (3.93 t/ha). Maximum yield was obtained in 2Q@045 under the second sowing term — 6,33 t/ha,
and the lowest one — in the fourth (5.08 t/ha).

The data clearly show a significant variation ie ttonditions of the growing season in different
years in the central steppes of Ukraine, which asifiested through different levels of breeding dine
yield. Varied sowing terms increase this variatsigmificantly. Each biotype is characterized thioug
a certain response to environmental conditionshirthvits reaction norm is manifested. It is impatta
for the breeder to know the value of genotypic alaitity of productivity quantitative traits, i.etsi
genotypic variance, to select successfully the gesbtypes for adaptability. Some approaches which,
along with the calculation of mathematical andisti@al indicators, enable to visualize the disirib
tion of genotypes and media in 2D or 3D space e widely used lately to analyze the genotype-
environment interaction [22, 23, 24, 25]. Dispensamalysis of AMMI model showed the most signif-
icant contribution of the environmental conditiazgnghe dispersion (66.5 %) (Table 3).
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Table 3 -Results of dispersion analysis of AMMI model of witer barley breeding lines yields 2012/2013 — 2014/2015

Factors SS PORCENT DF MS F
ENV 260.521 66.457 11 23.684 667.239*
GEN 62.119 15.846 14 4.437 125.005*
ENV*GEN 69.375 17.697 154 0.450 12.692*
PC1 34.719 50.046 24 1.447 92.321*
PC2 16.710 24.087 22 0.759 48.473*
PC3 7.537 10.864 20 0.377 24.048*
PC4 3.815 5.499 18 0.212 13.525*
PC5 3.075 4.432 16 0.192 12.264*
PC6 1.902 2.742 14 0.136 8.671*
PC7 0.987 1.423 12 0.083 5.251
PC8 0.289 0.418 10 0.029 1.849
PC9 0.227 0.328 8 0.028 1.814
PC10 0.065 0.093 6 0.011 0.688
PC11 0.047 0.068 4 0.012 0.753
PC12 0 0 2 0 0
Residuals 12.778 0 360 0.035 -

Note: ENV — environment, GEN — genotype, ENV*GEN - gme-environment interaction, SS — sum of squares,
PORCENT - share of contribution into the variation,3F — degree of freedom number, MS — mean sq&aregriterion,
PC1...PC12 - principal components, *reliable for ®8%ampling significance.

Genotype and the genotype-environment interactamh d much lower effect — 15.8 and 17.7 %
respectively. The first two principal componentC{P PC2) make 74.1% of genotype-environment
interaction. AMMI1 biplot (Fig. 1) represents thariance of the main additive effects of genotype
and the environment (average yield), which makehtirezontal axis and the variance of multiplicative
effects of the genotype-environment interactionated on the vertical axis (the first basic

component). It allows to analyze graphically thepersion of genotypes, environments (experiment
years) and the interaction between them.
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Fig. 1. AMMI1 biplot — distribution of genotypes and environments in coordinates: principal
component 1 (Factor 1) and the average yield of getypes and environments (YLD),2012/2013 — 2014/2015.
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Figure 2 presents AMMIZ2 biplot of multiplicativetaraction genotype-environment effects in the
coordinates of the first (PC1) and second (PC2)cpal components. It is possible to visualize the
clustering of samples and environments and to asgkieh of the environment was the best for a spe-
cific genotype, i.e. the conditions under which gemotype formed the highest productivity.
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Fig. 2.AMMI2 biplot — distribution of genotypes and environments in the coordinates
of the first two principal components,2012/2013 — 2014/2015.

Natural selection, as part of the selection protebased on organisms competition, i.e. on the in-
dividual elimination. The creative role of natusglection is displayed in the interaction of orgams
and varying environmental factors. That is, evoludiry patterns make the basis of the selection pro-
cess and are that are implemented through natetatton. Natural selection keeps most adapted
forms while human artificial selection is orientemvards selecting the most economically valuable
genotypes on certain breeding programs. Therefiogéyidual selection of adaptive forms is carried
on the results of natural selection.

The first two principal components (Axis 1, Axis @) GGE biplot analysis explain 80.98 %
of the genotype-environment interaction. Genoty@&SE biplot ranking in relation to the so-
called "ideal" genotype, which is a middle of cantircles (Fig. 3), demonstrates the superiority
of G 2 breeding lines (Pallidum 4857), G3 (PalliddBiL6) and G7 (Pallidum 4659). The remain-
ing genotypes were significantly inferior to theogbmentioned in terms of productivity level
manifestation and its stability.

The interaction of environmental and physiologisgdtems is based on the fact that any physio-
logical object is part of the environmental onecliEghysiological object functions within the sphtia
and temporal heterogeneity defined by a higher odopkct, thereby energy and substances flow is car-
ried in the body that calls for its viability.
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Fig. 3.Breeding lines ranking with respect to a hypothetial "ideal" genotype,
2012/2013 — 2014/2015.

Therefore, as a result of the analysis of 14 bregtines the following three lines were selected:
Pallidum 4857 (Osnova/Mironovskiy 87) Pallidum 48L&ixor/Mironovskiy 87) and Pallidum 4659
(Erfa/Radical//Kromoz), which significantly exceeldthe others in terms of yield and stability. The
received data indicate good homeostasis of theiptypes under varying conditions of vegetation.
Each plant cell has a complete set of genes rafjforeontogeny, but only the genes required for the
organism growth and development are active in topdeir time. The existence of genes activity epi-
genetic regulation mechanisms causes basic adapte#ions, which are stages in the chain of geno-
type hereditary implementation and, consequently,displayed in quantitative and qualitative fea-
tures specific to a particular genotype. Barlegstdn can be carried out on any trait and chariaete
tics of the crop: morphological, physiological, themical, ontogenetic, resistance to environmental
stressors, adaptive and other characteristics. tAra¥evelopment and morphogenesis are so closely
related to each other that they should be congidamty in the complex. Growth as an integral preces
is one of the leading processes in the implemeantatf an organism genetic program that provides its
morphogenesis and ontogenetic development.

The regulatory system consists of plant geneti@egips, biological rhythms, cell membranes, en-
zyme systems, ions and phytohormones. It is cheniaet! by high sensitivity to various physical and
chemical factors. All physiological processes csinsf specific biological events, chemical and bio-
physical chain reactions that occur under the cbwoifrgenes. All features and properties of crogs ¢
be found at the morphological, physiological, gandiiochemical, environmental, etc. levels. Due to
the integrity of living systems, their structuraldafunctional levels are interconnected that ersatie
assess one system through the others. Howeveffigiesi study of these connections at the ultimate
stage of the traits manifestation, especially atlével of their determination (genetic and epidiehe
and formation hinder the fullest use of the detkgi@tterns in the selection.

Conclusions. 1. The combination of different sowing terms anMMI| and GGE Biplot
analysis in the final stages of the selection pssaenables to characterize in detail and differen-
tiate breeding lines not only by the average yidddt by reacting to changing growing condi-
tions as well.
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2. Three promising lines, Pallidum 4857, Pallidugi@ and Pallidum 4659, with the best combi-
nation of yield and stability were selected.
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Winter barley selection in steady grain productionprovision in the Central Forest-Steppe of Ukraine

S. Vasylkivskyi, V. Gudzenko

Identification of genetic stability and adaptatimincrops varieties, including winter barley is mtlimportant for breed-
ing programs. The paper reveals the results of-teng (2003/2004 — 2015/2016) winter barley studiesducted in My-
ronivka Institute of Wheat named after V.M. RemeBIAAS of Ukraine.

The level of winter barley yields manifestation daging on the varying weather conditions of vedetain the Forest-
Steppes of Ukraine was determined. It was provatlttie use of AMMI and GGE biplot models made isgible to carry
out profound estimation of genotype-environmentdyiateraction for winter barley genotypes unddfedent seeding time
and select the best ones in terms of yield anddiirgdines stability.

Key words: winter barley, genotype x environment interactiabMI, GGE biplot, stability.
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Ecological state of modal black soil under differensystems of mechanical treatment in organic farming
. Panchenko, . Prymak, . Panchenko

The level of catalase under a differential andameftillage in a crop rotation is correspondent8+D.3 and 1.9-3.0 %
lower. In case of a subsurface cultivator plowihig i4.2-6.7 % higher than in the control. The lesfeurea enzyme under a
differential and a surface disk tillage is 3.2-%7and 6,0-7,4 % higher, respectively, and it is34 % lower under subsur-
face cultivator plowing than in the control.

Protease activity in arable soil layer decreasel wireduction of mechanical cultivation intenditya crop rotation.
Under a surface disc tillage this index was 4.79.bwer than in the control.

Phosphatase activity was almost the same undédfeaetit depth beard and a differential soil tillagesurface disc and
beardless tillage exceeded the control by thisxrnme5.3-7.7 and 10.5-15.4 %, respectively. Dehgdrase activity of ara-
ble soil layer was almost the same under a diffedlepth beard and a beardless tillage. This index 22-2.9 % higher than
in the control under a differential tillage.

Polyphenol oxidase activity in a top soil in a cropation on the whole under a differential andideace tillage was, re-
spectively, 5.1-6.9 and 12.9-18.4 % higher thath@ control. This index was almost at the samel lemder a subsurface
cultivator and a beard tillage.

Protease activity in arable soil layer decreasés avreduction of mechanical cultivation intengitya crop rotation.

A surface and a beardless tillage, as compared plathing, stimulate the growth of microorganismstlie upper part
(0-10 cm) of a top soil. The amount of microorgamsswhich utilize mineral forms of nitrogen () under a beardless and
a surface disc tillage in a crop rotation increaby26 and 15 %, respectively, in comparison ithifferent depth plowing.

Extension of correlation of general number of migganisms using mineral forms of nitrogen to theant of micro-
organisms assimilating the nitrogen of organic coomals ( : MP ) under the second and the third variants of #jag
compared with the control, proves the displacemémtrganic substance transformation processes tswacreased humus
decomposition.

There were correspondently 11-14 and 7-9 % momctiiomyces in a top soil under a beardless andface tillage
than under a different depth plowing.

A general amount of bacteria on the peptone ancbgkiagar with soil decoction (PGAP) is the highester a surface
disc tillage and the lowest under a beardlesgélldhe value of a quantity of a pedotrophic cogffit (PGAP: MPA) that
characterizes the degree of assimilation of s@hoic substance by a bacterial flora is the lowester a beardless tillage
and the highest under a plowing.

Grain productivity in every hectare of a tilled aref a crop rotation didn’t differ significantly der a plowing, a differ-
ential tillage and a disking and made corresporg@89; 3.37 and 3.44 t/ha. The replacement dbagh for a subsurface
cultivator caused decrease in this index by 0138 ot 11.2 %.

The following weight of dry matter in the main prads and by-products is received under a plowingeardless
tillage, a differential loosening and a diskingaigrop rotation, correspondingly: 6.93; 6.17; €a8€ 7.07 t/ha.

Key words: enzymes, microorganisms, bioactivity, soil, tiga productivity.
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Prerequisites for introducing organic technology ofwinter wheat growing

0. Horodetska, O. Horodetsky

It was investigated the state and the prospedt#raiduction of organic agriculture in Ukrainewas determined that in
the most of small farms of Ukraine over the pastLi0/ears have a tendency reducing of applicatgynchemicals due to
lack of current assets for the acquisition andiapfibn.

It was reasonably prerequisites for introductionpadductions environmentally friendly production @kraine has a
significant area of fertile chernozem, not pollutgdtechnogenic influence of soils and cheap labberefore our ecological
product on the global market can potentially beafidtompetition.

It was proved that the share grain in a crop rotatian't exceed 50 % of total area which predeces$sve to be fal-
lows and bean cultures, for replenishment of resenf organic substance we need to plow to theaso#ssory products of
crop production and green manure crops and pesiotonust to be based on agrotechnical and bio&giethods.

The elements of cultivation technology of wintereah in organic farming. Based on the review of gdieroriginal
sources we could model organic technology for gnovarops, including winter wheat [7,8].

In organic farming (without using agrochemicalsjywinportant is crop rotation and tillage.

Crop rotation. For growing organic wheat we shoutdesve accepted rules to reduce the impact of sksegests and
weeds in the crop rotation. The share of cereasldmot exceed 50 % of the total area of rotatidre gap in time between
wheat, barley and oats should be at least 2-3 years

Among other cereal crops the wheat should be pléalkmiving the best predecessors in rotation. Optipredecessors
of winter wheat can be: bare and occupied (beancarehl mixes, cruciferous and cereal mixes) fallpgrennial legumes
grasses, leguminous crops, colza, mustard whisxeia, lupine, corn for silage.

An important element of organic farming is plowingder into the soil accessory products (straw, fchaet tops of
vegetable, cormophyte mass of sunflower and cach t@ resupply of organic matter.

Tillage. After perennial and annual grasses, cooiza, green manure and other predecessors whiehdualish for 2-3
weeks before sowing, the field should plow to atb€-18 cm by reversible plows.

Another option could be deep disk plowing to a Hefd-12 cm by heavy disk harrows.

Presowing soil tillage must ensure a favorablecstinal-aggregate composition (small granules) dager with com-
pacted seed bed. For this the best to use highrpehce combined cultivating units (such as "Euckfjaor precision culti-
vators (such as “Treffler”).

Presowing tillage and sowing desirable to conduttt & minimum gap of time to conserve moisturehia $oil.

Power supply. In the organic farming necessityriitnogen is provided through its fixing legume csdpom the air, de-
composition of accessory products mattepreceding crop, green manures and mineralizatidgrumus.

At present moment farmers widely use Humate thetsly soluble humic preparations created withgidignite, peat,
sapropel and other substances.

Application humate helps: increase yield on 10-25ifproves product quality (increase gluten, prgtepromotions
plant immunity, improves winter and drought resisg increases field germination and resistangatbogens, stimulates
photosynthesis.

Humates is applied during seed treatment and fapatication: Humisol Super with rates of seedtiremt — 4-8 I/t, fo-
liar application — 2 I/ha.

Sowing. In organic farming it is necessary to adtstrictly sowing time, the depth of seeding anthation of optimum
density of plant stand.

Early terms of sowing increases the risk of develept of diseases, competition with weeds, perishimty suffocation
under snow.

For late sowing time there is a risk of freezingl aeduction of grain yield. Therefore, while chamssowing time it is
necessary carefully to weigh all the "pros" andh&cas early and late sowing times.

While calculating the rates of seeding we shoulddbere strictly the recommendations of originatdrsarieties and
take into account soil and climatic conditions.

In areas with high risk of freezing is recommendedding rate increase by 10-15%.

Observance of the recommended seeding depth (3Ppmmmotes optimum tillering, formation of secondanot sys-
tem and good winter hardiness of plants.

Control weeds. The main methods of reducing the rmurobweeds in organic agriculture are: compliaciag rotation,
terms of sowing, sowing density, provoking the geation of seeds and destruction of weeds in prespweriod by soil-
cultivating tools, narrow-rowed crops.

The degree of weeds contamination 5-10 % doesesoftrin inhibition of wheat. Early recovery of By vegetation
and intensive development give an opportunity oéattplants to compete successfully with earlier latet types of weeds.

One of the methods of controlling weeds in phasienthreads is harrowing kspring-tooth harrows along the diagonal
of field in tillering phase (at the same time smilist and capillaries is destroyed to stop the esstjpn of moisture, im-
proves soil aeration).

Disease control. The main methods of disease ddntorganic agriculture is prophylactic, biologi@nd agrotechnical
(observance of crop rotation, choosing diseasstesgivarieties, using of quality seeds, keepingrsp time and density of
plant stand) methods.
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We can use such bacterial preparations:

- Tryhodermin (consumption rate 5-10 I/ha, or 30e/ky seed) utilize against scab, wire stem, fos#&j anthracnose
and phytophthora.

- Haupsyn (4-6 I/ha) utilize against diseases (evildseptoria spot, scab, phytophthora and leaj emd pests (apple
worm, plant louse, web tick, and others).

Pest Control. An Agrotechnical method of pest cdrigdhe similar methods like disease control igasric farming. In
addition we can use Trichogramma and Telenomus.

For obtaining productivity of grain of the wintetheat at the level of 35-40 c/hectare which is graygron technology
of organic agriculture we consider necessary:

As predecessors to use bare fallow, cereal anddreas mix for a green forage and bean cultures.

For preservation positive balance of humus in thikts utilize organic manure and at their absetacplow to the soll
accessory products of crop production and greerureatrops.

To promote development of useful microflora andm®in the soil which provide with waste productiumal plants.

To apply biological preparation EM-1 which contaipiotosynthetic bacteria, bacteria which produeesphorus, ni-
trogen-fixing bacteria and lactic acid bacteriasteactinomycetes, the fermented mushrooms?

For weed control to use agrotechnical methods: cobgtion, seedbed density, provocative measunegdomination
and further destruction of weeds in a phase ofenthitead wide-cut units.

For pest and diseases control to utilize: prophglasesistant varieties, bacteria preparation {tdgrmin, haupsyn,
baktorodentsyd) entomophages (trikhogramm, telespmu

Key words: biological crop production, ecologicgriaulture, biological products, biologically aatiagents, biocides,
soil microorganisms, nitrifying, ammonifying baggeand nitrogen-fixing bacteria, soil fertility.
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Results of testing different varieties of winter wieat in organic production

A. Vdovechenko, Yu. Ternoviy, V. Rybak, G. Melnyk, O Kachkovskyi, S. Halashevskyi, A. Chub

Crop varieties play an important role in increasergfnic crops productivity both in terms of hatweslume and quali-
ty. It is one of important factors for further emsament of the organic agriculture in the Ukraifigking into consideration
diverse soil and climatic conditions in every aiieés necessary to select the varieties whosepichl characteristics are the
most suitable for natural conditions of the arezytare grown in.

Winter wheat is one of the most important expodpcfor the Ukrainian organic sector. Nowadays Ulednas a wide
range of winter wheat varieties which differ esglytin terms of vegetation duration, requiremetatdemperature regime,
humidity and soil fertility. These allow selectitige most suitable varieties for each area and farm.

Our research covered the following issues:

- to measure productivity and quality parameterdifiérent winter wheat varieties,

- to carry out comparative analysis of productidfywinter wheat cultivated according to the orgamiethod with the
use of the same agricultural machines,

Winter wheat in 2015 was grown on the demonstragimund on two fields field 1 and field 3.

We determined the effectiveness of various wintbeat varieties and the effectiveness of differeitrabiological
technology with the control variant on field 3.

1. According to our research, crop rotation, caltsvand weather conditions of the year had a signif impact on the
productivity of winter wheat. Adverse conditionssmting and summer in 2016 resulted in the fornmatibfewer and under
weight grains in the ear unlike in 2015, when sigfit moisture during the growing season contrithute full grain for-
mation. Studies have established that the formatiadhe major indicators of productivity of earwinter wheat is especially
influenced by varietal characteristics. Plant heigfhwinter wheat varied within 88.5-98.7 cm loregrs — 6.8-10.6 cm, the
number of grains per ear — 26.2-31.1. In termseflength of the ear should Poliska 90 (10.6 cnd) &itolychna (10.3 cm)
varieties should be pointed out. Varieties of Stbha, Poliska 90, Lukulus had the highest numbgraihs in the ear (31.1;
30.9; 30.7 pc. respectively).

2. On the average for 2014-2016 under organic mtistuin Skvyra research station the highest gytd provided
the varieties of Podolyanka — 6.2 t/ha, Poliska-30 t/ha, Charodiyka Bilotserkivska — 5.7 t/ha. Axgdhe other varieties
studied in the last year high performance was ®eskin Lukullus, Pustovarivka, Pannonikus varieties

3. The assessment results presented at the deatamstield of winter wheat during 2014 -2016, wancsay that the
greatest stability, despite the weather conditi@ad, nutrients level and other unfavorable factapsality (protein content
and gluten) had Poliska 90, Pannonikus (Fideliv&@rada. Also indicators were noticed in Podolygnéad Charodiyka
Bilotserkivska varieties.

4. According to the results of testing varietiegemafvarious pre-crops in 2015, the greatest piagt{tasting results
without dependence to growing conditions) showedAhstrian variety of Pannonikus (Fidelidsyluten content on field 6
(pre-crop — grains) was 18.5 %, on field 2 (presioulture — green manure) was 17.4 %.

According to the conducted research, we can coedhdt crop rotation is a fundamental value.in nig@roduction,
especially under the absence of organic fertilizers

Therefore, properly planned crop rotation shoulkenthe foundation of high-quality, cost effectivieganic crop pro-
duction.

5. The use of microbiological preparations for thiater wheat crop gave a significant effect in camgon with the
control variant.

Key words: organic production, varieties, winter wheat, midadogical preparations, productivity, quality, veer
conditions.

10.05.2017.
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The adaptive properties of varieties of spring tritcale under the Eastern Forest steppesf Ukraine

V. Ryabchun, V. Melnyk, T. Kapustina, S. ChernobaiE. Shhechenko
Cultivation of spring triticale is essential for tebility of food grains. This crop has low demsuoth predecessors, soil
conditions, has the technical and feeding valuthefgrain. These characteristics allow the useubivated areas, which are
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not suitable for growing wheat. But the yield ofispgrtriticale can vary significantly year after yeén the Eastern Forest
steppes of Ukraine the main limiting factor foriegrcrops are spring and summer repeated drougktently, manufactur-
ers of crop production face the negative impaatliofiate change. Thus, breeding spring triticaleetas adapted to abiotic
environmental factors with high genetic yield pdigins rather topical.

The aim of our research was to determine the adaptoperties of spring triticale varieties in thastern Forest steppes
of Ukraine and to provide them with a valuable bieg genotypes that are able to generate highg/igdsistently.

The research was conducted in 2012-2016 in theitbomsl of the Eastern Forest Steppe zone of Ukrdineassess the
ecological plasticity and yield stability we usdatvariance and regression analysis. Adaptabiligracteristics — general
adaptive ability (GAA), variance of specific adatiability (SAA), relative stability (Sgi), genotgpbreeding value (GBV)
and the rate of compensation (Kgi) were determimgdhe method proposed by A.B. Kilchevsky, P.V. Hetga. The re-
search years differed significantly by temperaamd precipitations. In 2013, heavy drought accoriguhtine entire growing
season, and in 2015 the period of crops earingdvgisin 2014 and 2016 long periods of overwettivege observed.

The most favorable for the yield formation were theather conditions in 2014. The varieties yieldged from 5.13
t/ha to 6.36 t/ha, depending on the variety. Théetias formed the lowest yield in dry conditions2013 1.35-2.45 t/ha.

The highest yield had varieties Zlit kharkivs’ki4.48 t/ha), Husar kharkivs'kiy (4.48 t/ha), Boryvitcharkivs'kiy (4.46
t/ha) and Darhliba kharkivs'kiy (4.31 t/ha) in azge for the research years. Among them, the leapbnd to changing en-
vironmental conditions was in Zlit kharkivs'kiy vaty (bi = 0,84), and Boryviter kharkivs’kiy variety wasone malleable
(bi = 1.01). These varieties had a high rate of gémelaptive ability.

The variety of Zlit kharkivs’kiy had a lower retd 8AA (0.72), i.e. fluctuations for years were isificant at high av-
erage yield. In the favorable years the yield da@ mcrease as much as in other genotypes. Yiddilgy of Zlit
kharkivs’kiy variety is also confirmed by an indioa of relative stability Sgi (18.9 %), which wasetlowest among all the
studied genotypes. Compensation ratio is Kgi = GaBTeast among the studied varieties. This cestifhat this variety has
compensation effects and increased productivityetpdor conditions. That is, there is no significgield reduction under
adverse conditions. Zlit kharkivs’kiy variety is\aslble to grow under unstable conditions with rexat droughts, where it
will provide higher yield as compared to other eégs.

Lebid’ kharkivs'kiy variety has the highest rate ggecific adaptive ability among the varietiesisitmalleable (bi =
1,01), has an increased average yield by the @sgaars (4.95 t/ha). This means that under fav@mdnditions for growth
and development it will generate the highest yiaklwas observed in 2014. But under growing conuitigorsening there is
a great probabikity of significant reduction in guativity.

Genotype breeding value (GBV) takes into accourtt b yield and its stability. The highest valuea@V had variety
Zlit kharkivs’kiy (2.92), this variety had highew@rage productivity rate that was consistently edapy years of the re-
search. The high rate of GBV were also in Darhlibarkivs'kiy, Boryviter kharkivs'kiy, Volia kharkiv&ka and Husar
kharkivs'kiy varieties (GBV = 2.31-2.55). These \ai@s have high yield potential, manifested in fatde conditions and
have the ability to withstand dry conditions. Aveee shortage of water in 2013 the varieties yieds higher than 2 t/ha
(from 2.18 t/ha to 2.45 t/ha).

Zlit kharkivs’kiy, Darhliba kharkivs'kiy, Boryviterkharkivs’kiy, Volia kharkivs’ka and Husar kharkiksy varieties
have high rates of genotype breeding value. Theybowe high productivity with the stability when gvo in different condi-
tions. Therefore, these varieties are more suitfslgrowing in the areas of unstable humidity, ethis the eastern part of
the Forest Steppe and Steppe Ukraine. The varetieBighly valuable for breeding as a source gifi tidaptive ability.

Key words: spring triticale, yield, adaptability, stabilitgrought-resistance, variety.
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The usage of the concept of biologization of agricwire in the system of the organic farming

N. Senchuk

The definition of term "organic farming" from a psn of limited use of mineral fertilizers is ayabd. Comparative
assessment of methods of calculation norms of mirserd organic fertilizers for mark estimation loé tsoil for programma-
ble productivity and balance method for a systerarghnic farming are done.

The definitions of term "organic farming" shown time article, indicate the ambiguous approach tontesrpretation.
Some scientists consider the permissible usageirdrad fertilizers in the system of organic farmiimglimited quantities,
other — their prohibition.

In our opinion, the prohibition of the usage of emal fertilizers in the system of organic farmirsgirirelevant, because
agriculture science proved that their negativectfifeneutralizing when using organic fertilizers.

Due to the change of the biosphere it is needddam, develop and use methods and means to nigetthk neg-
ative influence of modern fertilizers, herbicidesdgpesticides on the soil and agricultural plakts.example of this
method is concept of agriculture biologization, éd®n following: if to one ton of organic fertilieadded more than
15 kg of active substance of mineral fertilizerscrbase of humification of soils and their degrahais started or
intensified.

Percentage of organic and mineral fertilizers isveel empirically on the basis of the system obatown in many sta-
tionary experiments and has called the coeffiaidrtgriculture biologization.

For example, defined of need of fertilizer per tthee for growing potatoes under the planned hawe20 tons per
hectare with mark assessment of the soil for pragrable productivity (method 1) and by balance mettmethod 2).

The results of calculations are shown in table écdtved the graph of norms of fertilizing of biolpation coeffi-
cient (Fig. 1).
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Table 1 —Results of calculation

Biologization coefficient

Indicators Mark 553 T 0,067 | 0125 | 02 | 1.0

By mark estimation of the land for programmed piailiity — 200 kg/ha of potatoes (method 1)

The need for organic fertilizers, t/ha #. 7,9 15,1 23,0 29,8 49
The norm of balanced NPK for programmed harveshg #pic 263,3 225 184 149 49
By balance method for programmed productivity — R§ha of potatoes (method 2)

The need for organic fertilizers, t/ha # 9,5 16,4 22,7 27,3 37
The norm of balanced NPK for programmed harvesh&g #\p 31455 | 2454 | 182,7 | 182,7 | 37
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Fig. 1.Graph of fertilizing norms dependence on biologizion coefficient

Obtained deviation of the results of the calculaifor both methods gives reason to recommend ftriactical applica-
tion in the system of organic agriculture balan@thud, because its use provides more optimal n&feaigricultural crops of
nutrition elements to achieve the planned hanRstommended method enables to determine the needrferal fertilizers
not only the total dose, but also of each elements.

Key words: organic farming, biological farming, ecologicatiféing, organic fertilizers, mineral fertilizers.
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Determination of temperature mode for the creatiorof the active collection source of winter rye breédg material

Ja. Riabovol, L. Riabovol

The main issues in plant breeding are the seaebdgtion and preservation of starting material patide sources. Bio-
technological methods are efficient means of ogbforms preservation.

Starting materials genetic bank formation and tbe aof active plant collection contributes to opsation of cross pol-
lination crops selection process, especially wimigr. Using crops collections provide preservatioml obtaining donor
genes of qualitative commercially valuable traitselevant breeding schemes in a specified pedpd fong period of time.

Slowing down the metabolic processes in the crayly bsetting conditions for intense growth suspamsind of biolog-
ical objects development provide formation of thtve collection and its storage term extension.

The simplest factor slowing the growth down in fbemation of active collection is the reduced tenapere of cloned
samples deposit.

The aim of our work was to determine the conditiohdormation of genetic material bank for changtegperature
conditions for long-term deposit of winter rye admhcrops and the use of active collection of odfiiorms in heterosis
breeding.

The study was conducted during the 2014-2016 itebfoology laboratory of Uman National UniversitiyHorticul-
ture. The varieties of Hlybne and Karlyk 1 and theated samples (337-2, 133-1, 103-7, 214) of wiggewere used as
the cultural cloned crops. Nutrient medium composihacro- and micronutrients was used for cloregsoditing according
to prescription by Murasihe-Skuha medium. The eatri substrate was modified with citokinines anlisines. The clones
were kept in the cultural areas under variantewigerature range (6—£2) and low light intensity (2 KLK).

The conditions of create a genetic bank of winyer plants for the use of temperature limits wernéd during the
studies. The consistent technological scheme offea of plant material in a relative state of ®rsfed animation was de-
veloped.

It was proved that the optimal temperature foragerplants is &+. Such temperature conditions provided average
monthly growth of plants of winter rye at 0.4 cm.gagalless of the genotype, intensive growth wasrdezbduring the first
10-12 days, prevented laying of adventive buds.@@ensurvival at a specified temperature conditibhsnonths after the
deposit was fixed at 78.2 %.

It was found that the varietal identity for the dsjp does not significantly affect the viability tife material.

Little difference between genotypes within the $p&in the crops organisms respond to storage tetyve options for
6 and 8C was observed a year after depositing. This terjrer@nsured vernalization of the rye collectiomgkes under
prolonged exposure.

By combining thermal limiting and adding high contrations of growth regulators, agar-agar and seto the medi-
um shelf life of breeding material without substrahange in thi vitro culture extended.

Cytological analysis of the cloned material confidithe genetic stability of the active plant cdilet.

After transferring samples from the cultural bankoioptimal growing conditions, there was intensewgh of bio-
material by speeding up metabolism in plant cells.

Using biotechnological methods for breeding andseovation of valuable starting material contrilsute intensifica-
tion of the process of obtaining heterosis breetiylyrids of winter rye.

Key words: winter rye, donor, source material, gene bankatiive collection, nutrient medium, temperaturedmo
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Schall, Harpalus rufipesDeg, Poecilus cupreud. (Carabidae),Coccinella septempunctath., Adonia dipunctatal.,
Tytthaspis sedecimguttata, Propylaea quatordecimpunctata (Coccinellidae).
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(Doluchus) halensiSchall.,Harpalus rufipeDeg., Poecilus cupreuk. (Carabidae)Coccinella septempunctata, Adonia
dipunctatal., Tytthaspis sedecimguttalta, Propylaea quatordecimpunctata (Coccinellidae).
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The regulative role of natural entomophages and thfluence of preparation with different action mechanism on
these entomophages in the agrocenosis of spiked igiin the Central Forest-steppe zone of Ukraine

A. Kryvenko, N. Shushkivska

The monitoring showed that an essential threathfeiwinter wheat and barley were the corn-bugstéetidae family),
bugs of the Pentatomidae family (Pentatomidae)pidasugs (Miridae), tarnished plant bug (Lygus) fiiHptera series),
grain aphis (Aphididae family, Hn ptera series), wheat thrips Haplothrips tritici Ku¢(Phloeothripidae family, Thysanop-
tera series), cereal chafer (Anisoplia austriachstly, cereal flies (Cecidomyidae and Cloripidae fanDiptera series),
leafthoppers: candy-stripe®Pgammotettix striatuk.), aster Q acrosteles laeviRib.), smaller brown plant hoppdraodel-
phax striatellaFall.) of H m ptera series. The Coleoptera series was presenteerdgl chaferAnisoplia austriaceHrbst.),
corn ground beetleZ@brus tenebrioide§oeze.), cereal leaf beetl&3ulema lichenis/oet., O. melanopud..), striped flea
beetle Phyllotreta vittulaRedt.) and corn sawflyOephus pygmaeus) (Cephidae family, Hymenoptera series).

During vegetation periods 2013-2015 the insect®ranphages were identified belonging to the follagyviseries:
Odonata, Dermaptera, Hemiptera, Thysanoptera, lgézna Coleoptera, Diptera Hymenoptera. The most numerous spe-
cies in the agrocenosis of winter wheat and baslese the series of Coleoptera, Hemiptera and Hyntenap

The series Coleoptera dominated as to the spaamsiser and made 59 % of all entomophages. The mostsented was the
Carabidae family. The identified ground beetlesihgtlto different ecological groups. 20 speciesrggto zoophages and the rest of
species consume mixed food. The most numerous GspeciesBembidion quadrimacullatum L., Bembidion proper&tsph,
Calathus erratu€. Sahlh,. Calathus (Doluchus) halensgghall, Harpalus rufipeeg, Poecilus cupreus.

The most numerous were the predaogcilus cupreus., and Broscus cephalotds. These insects hunt on the soil
surface or wait for the victim in the holes, undeil lumps and stones.

The Coccinellidae family is widely spread and venportant. Their imago and larvae consume aphissante other
phytophages. In the agrocenosis of cereals, thensgpotted ladybird dominate@dccinella septempunctata) — 69,3 %,
two-spotted ladybirdAdonia dipunctatd..) — 17,1 %, {ytthaspis sedecimguttata) — 13,4 %, 14-spotted ladybir@ropy-
laea quatordecimpunctata) — 8,5 %, the part of other species did not ece %.

Among the Hymenoptera, the dominating position wfathe following families: Braconidae, AphidiidaepBelinidae,
Ichneumonidae. Th€ollyria coxatorVillers. (Ichneumonidae family), which is paragiteige for corn sawflyGephus pyg-
maeus..), was detected in considerable amounts.

The Hemiptera were presented mainly by predatoMabidae and Anthocoridae families.

Although during research years a considerable numbentomophages was detected, they could not Wavaecrease
the phytophages down to the economically unimpoteuel.

In conditions of Rozaliivka agricultural cooperativee comparative evaluation of modern chemical aleg¢hemical
preparations was done. At the beginning of secauwade of Jun 2013-2015, the winter wheat was sgragainst corn saw-
fly and concomitant bug larvae.

Before the experiment, the average sawflies dedsiting 3 years was about 29,6 pieces per planth@rhird day af-
ter spraying the phytophages density decreased Hdy% after Actar 240 SC and by 86,2 % after Kab&@ EC. Further on
the efficiency of Actara 240 SC and Karate 050 ECeased and made more than 90 % on the seventh day.

The efficiency of the hormonal preparation Dimilias about 83,1 % and of bacteria preparation Biamiilm about
82,7 %, which was somewhat lower compared to agiidic of traditional chemical insecticides.

The research results confirmed the not essentighdmof Dimilin on the entomophages of the famil@sccinellidae
Carabidae Chrisopidaeand Sirphidae

The entomofauna perished considerably less afeeb#iaterial preparation Bitoxibacilin BTU than afteeemicals. For
example, the Coccinellidae family perished by 96,86 compared to Actara 240 SC and by 94,8 % tespared to Kara-
te 050 EC. This tendency was observed with the festllarabidage Chrisopidae, Sirphidae.

Thus, when populating the winter wheat by grainigphthe density exceeding the threshold, thefatig preparations
are recommended to apply in order to preserve sek@lientomofauna: hormonal preparation Dimilin &adterial prepara-
tion Bitoxibacilin. The preserved yield during 3 y@anade on average 14,2-14,5 centner/ha.

Thus, for rational plant protection, it is importado take into account both the number of harmfelcses and their para-
sites and predators.

It is advisable to use hormonal preparation Dindlirbacterial preparation Bitoxibacilin againstigraphis and bugs. These
preparations showed high technical efficiency o7&23,1 % and can be recommended for organic ptioduechnologies.

Key words: winter wheat, cereals, monitoring, entomophagbgtophages, technical efficiency, insecticides.
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Effect of biological preparations on the productivity of winter wheat under organic farming

T. Grabovska, G. Melnyk

The use of biological preparatioasd biofertilizers is an alternative to chemicatifizers, pesticides, which violate
natural circulation of substances, adversely afféata and natural environment. Therefore the afrow research was to
determine the effect of biological preparationgtomyield and quality of winter wheat under orgafaiening.

The studies were conducted in Skvyra Researcho8tati2015-2016. Winter wheat variety Vidrada welested for the
studies. The first seed treatment by biologicah&gvas in planting day: variant No 1 — "Biocompdgain” (LLC "Enzyme-
Agro") — 4 I/t; variant No 2 — Fito Help 2 I/t + Mg Help 4 I/t + Liposam (LLC "BTU-Center") — 0.5;liariant No 3 —
Riverm (LLC "Aqua Vita") — 4 % solution; and contiplo treatment).

In the booting phase winter wheat crops were tcebtebiologicals: variant No 1 — Fitodoktor (1 ljhea organic crop
(1.2 I/ha); variant No 2 — Myco Help (1.2 I/ha);rizant No 3 — Riverm (4 % solution); and control itheut treatment. Re-
treatment was carried out in grain growth stag@t®parations: variant No 1 — Tryhodermin (2 I/haffitodoktor (1 I/ha);
variant No 2 — Biocomplex BTU for cereals (1 I/hariant No 3 — Riverm 4 % solution and control — withtreatment.

Experiment area 8003nland area of accounting — 25.rStructural elements of winter wheat yield andliggiavas de-
termined by conventional methods.

Analysis of structural elements of the winter whgeld shows that the use of biological preparatibas a significant impact
on changing parameters depending on the year aightvdn variant No 2, when using preparations FHelp, Myco Help, Bio-
complex BTU, the number of productive stems wakétign 8 pcs./Athan in the control variant. When using “Biocorxpigain”
and preparation Riverm, the number of productismstwas higher than in the control variant on 8¥/pf.

In dry 2015 the length of the stalk in variants N8 was at the control variant level; in more falde 2016 using prep-
arations Fito Help, Myco Help, Biocomplex BTU inased this parameter on 2.8 %. The length of theaegyed from 6.0 to
6.8 cm depending of the year. In variant No 2 thelength was higher than in control on 0.4-0.6 Tims is the result of
growth- and immunostimulatory effect of the prepiarss Fito Help.
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Biological Riverm and complex Fito Help, Myco Help,oBomplex BTU increased the number of spikelets endhr
and the number of grains in the ear on 1.4-6.5 &866ah-12.5 % compared with control.

Shriveled, shrunken and small grain has low qualégulting from unfavorable impact of environméifisgztors on the
plant (weather conditions, shortage of nutriengstp defeat and disease damage). Components ofibalpreparations can
reduce the negative burden of environmental faaarsvinter wheat plants during the formation armkning grain. Using
biologicals can increase the weight of 1000 gram4.0.2-16.7 % and grain ear weight on 9.3-14.%%pmared with control.

Application of biological products increased thelgiof winter wheat in all variants. The minimaéld was in the con-
trol variant — 43.8 c/ha on average for two years.

In 2015 the use of biologics increased crop yield7a8-11.1 c/ha. The highest yield was obtainechare favorable
2016 in variant Fito Help, Myco Help, Biocomplex BHb5.9 c/ha, it is on 11.8 c/ha higher than intczn

On average for two years in this variant yield @ment was 11.5 c/ha (26.1 %), use of “Biocompleingr@ariant No
1) provided increment 9.6 c/ha (21.8 % ), Rivernriérg No 3) — 7.5 c/ha (17.1 %).

Analysis of grain quality shows that the highesitein and gluten content obtained by the use dbbios Fito Help,
Myco Help, Biocomplex BTU. Thus, protein contenirain was 11.3%, gluten — 19.4% and in the cortaolant 10.5 and
17.8 % respectively. In unfavorable 2015 “Biocompdgain” increased grain protein content of wintdreat on 0.5 % com-
pared to untreated plants.

Grain natura affects flour and groats propertiewtogat. On average for two years using of biolog&s improved grain
natura on 5-23 grams. Biologicals Fito Help, Mycdg{®iocomplex BTU increased this parameter on 2i2ns depend-
ing on the year.

Key words: biological preparations, yield, winter wheat, angc farming, grain quality.
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THE ANTIBACTERIAL ACTIVITY OF CERTAIN
SANSEVIERIA SPECIES AGAINST ESCHERICHIA COLI

# invitro " $ ' " San-
sevieria [Sansevieria canaliculatdarriére,S.trifasciata Prain,S. cylindrica Bojer ex Hook. S.parva NEBr., S.fischeri
(Baker) Marais S. kirkii Baker, S.aethiopicaThunb.,S. metallica Gérdme & LabroyS. caulescen§\NEBr., S. francisii
Chabhin,S. arborescensCornu ex Géréme & Labroys. volkensiiGirke, S. forskaliana (Schult. & Schult.f.) Hepper &
JRIWoo0d,S. gracilis NEBr., S. hyacinthoidegL.) Druce,S. roxburghianaSchult. & Schult.f..S. suffrutlcosaN E.Br.]
3 Escherichia coll(ATCC 25922). " (" -

" L # ( ( $ $
;3 ( " ( ' -4 " " ) (
S. kirkii, S. arborescens, S. roxburghiana, S. cfraun S. forskaliana, S. cylindrica, S. trlfascaat

S. canaliculata, S. caulescens, S. metallica, Biegca " " ( 12-24™ E.
coli " ! S hyacinthoides, " ( I

' 8-10" .8 " S. kirkii, S. arborescens, S. rox-
burghlana S. franC|su S. forskaliana, S. cyliidr, S. trifasciata, S canaliculata, S. caulesce&smetalllca S. aethi-
opica" 3 E. coli " (

( (" (( .
+=$ #)$ : Sansevieria , , , - ¥

Introduction. It was estimated that 70-80 % of people worldwiglg chiefly on traditional, large-
ly herbal; medicine to meet their primary healtlecaeeds [10, 12]. The literature search on thigiss

has shown thebansevierial hunb., a genus with diverse ethnobotanical usés geographical distri-
bution range, has occupy an important place amtarg genera applied for treatment of a broad spec-

© Tkachenko H., Buyun L., Osadowski Z.,Maryniuk M.,, 2017.
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trum of diseases and disorders [16, 23, 24]. Dutivg last years, man$ansevieriaspecies were
screened and plants with high bioactive compourete wdentified [1, 9, 15].

GenusSansevieriabelonging toAsparagaceadamily [19], comprises ca. 70 species worldwide,
distributed mainly in dry or arid areas of the @\brld tropics and subtropics [23], with a distriiout
range from Africa to south east Asia and the istaofdthe Indian Ocean [3]. Representatives of this
genus are usually xerophytic perennial rhizomataasts that occur in dry tropical and subtropical
parts of the world [23]. Africa is the center of/élisity for Sansevierig6]. Common English names
for Sansevierisgpecies are snake plant or bowstring-hemp, zdpradw tongue, leopard lily, devil's
tongue, good luck plant along with “mother-in-lavitesngue” for the widely cultivated horticultural
plantS. trifasciatg]23, 24].

The medicinal use of rhizomes and leavesSohethiopicas widespread in southern Africa. In
Zimbabwe, the leaves are heated and the sap iezepiénto the ear to treat ear-infections, whike th
rhizome is warmed and used for treating toothad4é. [Fresh or boiled rhizome are eaten to treat
haemorrhoids, stomach-ache, ulcer, diarrhoea aedhal parasites. In Namibia Bushmen apply the
heated, pounded leaves to a stiff neck to givefrdlieaf sap is applied to wounds to acceleraté hea
ing and to maternal breast to stimulate milk praguc Rhizomes and leaves contain ruscogenin and
related sapogenins, which have anti-inflammatony @enotomic properties. Nevertheless, antibacte-
rial tests have given negative results [5].

For exampleS. roxburghiangSchult. & Schult.f. is used for coughs, rheumatissian expecto-
rant, febrifuge, purgative, and tonic [11]. Thedstwf Haldar and co-workers (2010) has demonstrated
that the hydroalcoholic extract &. roxburghianarhizome exhibited remarkable antitumor activity
against Ehrlich ascites carcinoma in Swiss miceithplausibly attributable to its augmenting endog
enous antioxidant mechanisms. In addition, die#tyler, alcohol, and acetone extractsSofrox-
burghianarhizome showed antibacterial activity agaig&stherichia coli, Pseudomonas aeruginosa
Klebsiella pneumonigendStaphylococcus aure(i$5].

The assessment of antimicrobial activity of thehaablic leaf extract db. libericg conducted by
Adelanwa and Habibu (2015), has revealed Bewatillus cereusand S. aureuswere sensitive to the
methanolic extract db. libericawhile Salmonella typhandE. coli were resistant to the extract [1]. In
addition, these authors carried out the phytochainscreening ofS. libericaleaf extract,which
demonstrated the presence of carbohydrate, tritegpdlavonoids and cardiac glycosides; absence of
anthraquinones and alkaloids in the plant. Howéagnins, saponins and steroids were found to be
absent irS. liberica[1l]. These results are consistent with those of &mk co-workers (2011), which
have assessed the antimicrobial activity of thede&act ofS. liberica[9].

Phytochemical analysis of the crude extract andrieions showed the presence of various bio-
active substances such as alkaloids, saponingnftags, terpenoids, steroids, glycosides, reducing
sugars, tannins, resins, carbohydrates, protetidica&ompounds, fats and oils [9].

Although Escherichia colican be an innocuous resident of the gastrointddtiact, it also has the
pathogenic capacity to cause significant diarrlaeal extraintestinal diseases [E]. coliis a Gram-
negative, oxidase-negative, rod-shaped bacteriam fthe family Enterobacteriaceae. It is able to
grow both aerobically and anaerobically, preferaddly37 °C, and can either be nonmotile or motile,
with peritrichous flagella. Pathogenic variantskofcoli (pathovars or pathotypes) cause much mor-
bidity and mortality worldwide [7].

In addition, the development of bacterial resistatacpresently available antibiotics has necessitat
the search for new antimicrobial agents. Anothatlehging factor for the renewed interest in plzimti-
microbial agents in the past 20 years has bedhitbatening rate of plant species extinction [18].

Hence, an attempt has been made to evaluate astilbhactivity of seventeen speciesSdnse-

vieria genus againdk. coli. So the present study was conducted to investigatéro antimicrobial
activity of ethanolic extracts of seventeen speofeSansevieriggenus Hansevieria canaliculat€ar-
riere, S. trifasciataPrain, S. cylindricaBojer ex Hook.,S. parvaN.E.Br. (syn.S. dooneriN.E.Br.),
S. fischeri(Baker) MaraisS. kirkii Baker,S. aethiopicalhunb.,S. metallicaGéréme & LabroyS.
caulescendN.E.Br., S. francisii Chahin,S. arborescen€ornu ex Gérébme & Labroys. volkensii
Gurke (synS. intermediaN.E.Br.), S. forskalianaSchult. & Schult.f.) Hepper & J.R..Wo008, gra-
cilis N.E.Br., S. hyacinthoidegL.) Druce (syn.S. grandisHook.f.), S. roxburghianaSchult. &
Schult.f.,S. suffruticosaN.E.Br.] againsk. colistrain.
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Materials and methods.Collection of Plant Materials.The leaves oBansevierigplants, culti-
vated under glasshouse conditions, were sampled aftimicrobial potency assessment at
M.M. Gryshko National Botanical Garden, Nationala8lemy of Science of Ukraine.

Preparation of Plant ExtractsFreshly leaves were washed, weighted, crushedhambgenized
in 96 % ethanol (in proportion 1:19) at room tenapere. The extracts were then filtered and investi-
gated for their antimicrobial activity. All extractvere stored at 4°C until use.

Bacterial test strain and growth condition&or this study, a strain &. coli (ATCC 25922) was
used. The cultivation medium was trypticase soy &@oid, UK), supplemented with 10 % defib-
rinated sheep blood. Cultures were grown aerolyi¢ail24 h at 37 °C. The cultures were later difute
with sterile solution of 0.9 % normal saline to epppmate the density of 0.5 McFarland standard. The
McFarland standard was prepared by inoculatingreéetoof the bacterial test strain in sterile saline
and adjusting the cell density to the specifiedcemtration.

Determination of antibacterial activity of plant é¢racts by the disk diffusion methodAntimi-
crobial activity was determined using the agar digfusion assay [4]Culture ofE. coli was inocu-
lated onto Mueller-Hinton (MH) agar plates. Stefileer paper discs impregnated with extracts were

applied over each of the culture plates. Isolafdsaoteria were then incubated at®87for 24 h.The
plates were then observed for the zone of inhibipooduced by the antibacteri-

al activity of various ethanolic extracts obtained from leaveSarsevieriaspecies. A negative
control disc impregnated with sterile ethanol waediin each experiment. At the end of the period,
the inhibition zones formed were measured in méliens using the vernier. For each extract, six rep-
licates were assayed. The plates were observegraridgraphs were taken. Zone diameters were de-
termined and averaged.

Statistical analysisAll statistical calculation was performed on separdata from each species
(Statistica 8.0, StatSoft, Poland). The followiramne diameter criteria were used to assign susdeptib
ity or resistance of bacteria to the phytochemidalted: Susceptible ($) 15 mm, Intermediate
() =11-14 mm, and Resistant (RLO mm [20].

Results. The results of antimicrobial activity of ethanoéigtracts obtained from leaves ®nse-
vieria species are presented in Figs 1 and 2.
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Fig. 1.The diameters of inhibition zone produced by the ethnolic extracts obtained from
leaves ofSansevierisspecies againsk. coli strain (n=6).
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Fig. 2. Antibacterial activity of the ethanolic extract obtained from the leaves cS. parva(A),
S. volkensii(B), S. arborescen$C), andS. kirkii (D) againstE. coli strain.

Extracts from the leaves &. kirkiiandS. arborescens/ere particularly active against tested or-
ganism (diameters of inhibition zones were 24 ah& 2nm, respectively). It was followed by the ac-
tivities of extracts fronS. roxburghiana, S. francisii, S. forskaliana, $lindrica, S. trifasciata, S.
canaliculata, S. caulescens, S. metallica, S. apita leaves (diameters of inhibition zones were
ranged between 13.5 and 12.0 mm). Finally, thenefimextracts ofS. gracilis, S. suffruticosa, S.
fischeri andS. hyacinthoideshowed less antimicrobial activities (diameterénbibition zones were
ranged from 8 to 11.5 mm) (Figs 1 and 2).

Discussion.The practice of traditional herbal medicine is veideead and natural products derived
medicines are widely used for effective infectidisease treatment [22]. The antimicrobial investiga
tion carried out in this study involved the deteration of the sensitivity pattern & coli to the leaf
extracts of seventeen speciesSansevieriggenus. The results revealed the antimicrobial piateof
these extracts. The test organism was susceptitdgttacts ofS. kirkii, S. arborescens, S. roxburghi-
ana, S. francisii, S. forskaliana, S. cylindricatifasciata, S. canaliculata, S. caulescens, &aiti-
ca, S. aethiopicavith inhibition zone diameter between 12-24 nincoli isolate was resistant only to
S. hyacinthoidesxtract and the diameter of inhibition zone arotirrest ranged from 8 to 10 mm.

In agreement with the results obtained from thegmestudy, previous research papers document-
ed the noticeable antimicrobial potency of the etiia extracts frons. fischeri, S. francisii, S. parva,
S. kirkii, S. aethiopica, S. caulesceaadS. metallicaagainstStaphylococcus aurey8]. The micro-
bial growth inhibition capacity was attributed teetpresence of the rich variety of phytochemicals
including carbohydrates, saponin, flavonoids, pleralkaloid, anthocyanin and cyanine, glycosides,
proteins and phytosterols [8]. According to Deepdi® and co-workers (2011), the methanolic and
acetone extracts of leaves 8f roxburghianadiluted showed antibacterial activity against Gram
positive bacteria such adicrococcus luteus, Bacillus cereus, Enterococspp.,S. aureus Gram-
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negative bacteria such & oteus vulgaris, Pseudomonas aeruginosa, P. femrse, Salmonella
typhi, S. paratyphi, Klebsiella pneumoniae, Shaysibnnie andE. coli, fungal strainsryptococcus
spp. andCandida albicangDeepa Philip et al. 2011]. Ethyl acetate extradtehizomes also exhibited
appreciable antimicrobial activity against mosthe pathogens tested. The minimum inhibitory con-
centrations (MIC) of the various extracts by agéutibn method ranged from 1.0 to 8.0 mg per mL.
The leaf extracts exhibited better antimicrobidhaty than rhizomes [8].

In a study conducted by Poonam Sethi (2013), thenetic extract of rhizome &. roxburghiana
displayed remarkable antibacterial activity agaitet four pathogenic bacteri&, typhi, P. fluo-
rescens, P. aeruginosand E. coli [21]. Maximum activity was seen in the casePoffluorescens
where the zone diameter was 32 mm (880ml). The MIC study revealed that the value fae
typhiandE. colias 80 and 689/ml for P. fluorescenandP. aeruginosd21]. Hanumanth Kumar and
Pramoda Kumari (2015) reported about potential diiee secondary metabolites and revealed the
possible antimicrobial activities of leaf extracofsS. roxburghianaAntimicrobial screening revealed
significant antimicrobial activity again®. vulgaris, S. typhi, P. aeruginosa, K. pneumonaeE.
coli [13]. Qualitative analysis, conducted by thesénand, confirmed by the presence of various pri-
mary and secondary plant metabolites such as alkalterpenoids, flavonoids, saponins, steroids,
phenols, tannins, and quinine in selected parg& obxburghiana

S. roxburghianalso exhibited good inhibition effect agaiSstaureusandP. aeruginosavhereas
S. trifasciatamanifested good antimicrobial effect agaistcoli, S. aureusandP. aeruginosalt is
interesting to note that the combined effect oftaatics and plant extract has enhanced the antimi-
crobial effect of the extracts obtained againsh@génic microorganisms. The percentage inhibition o
combined effect was calculated and it was obseiivaidthe leaves d. roxburghiangpossess antimi-
crobial effect (50 %) again&. aureusombined with norfloxacin whereas the leaf ext@c$. trifas-
ciata when combined with tetracycline it showed 36 %nbibition againsS. aureusThe methanolic
extract from the leaves &. roxburghianaandsS. trifasiatawas effective against Gram-positive and
Gram-negative pathogenic microorganisms. The 5(ergnL of the methanolic extracts manifested
effective antimicrobial effect against pathogeng|[1

Also, the results obtained from the present refesihowed antimicrobial potential of eleven ex-
tracts obtained from leaves Bansevieriaggenus againdk. coli. So, these plants extracts can be used
as antiseptics and antimicrobial agents in medicifiee antibacterial activity isansevieriagenus
may be due to presence of alkaloids, saponinseneigds, steroids, glycosides, tannins, acidic com-
pounds, fats and oils in their composition. Alsavinoids have several therapeutic effects such as
antioxidant and anti-inflammatory [2].

Conclusions.In conclusion, we would like to emphasize thatngkinto account rapid losses and
degradation of natural habitats in the tropics assbciated with them catastrophic declines of many
species of angiosperms, includiBgnsevieriaspp., maintenance of living plants collectiex situand
assessment of their medicinal properties are \eppitant.

Thus, our findings demonstrate that the ethanoficaets obtained from leaves 8f kirkii, S. ar-
borescens, S. roxburghiana, S. francisii, S. fdraka, S. cylindrica, S. trifasciata, S. canalictaaS.
caulescens, S. metallica, S. aethiogicssess antibacterial potency agakhstoli strain. Considering
the medicinal importance of the tested microorgartisese extracts may be used as a natural antisep-
tics and antimicrobial agents in medicine.
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The antibacterial activity of certain Sansevieriaspecies againsEscherichia coli
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The present study was aimed to investigateitro antimicrobial activity of ethanolic extracts ofveateen species of
Sansevieriagenus Hansevieria canaliculat&arriere,S. trifasciataPrain,S. cylindricaBojer ex Hook.,S. parvaN.E.Br.,
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S. francisiiChahin,S. arborescen€ornu ex Gérdme & Labrog. volkensiGirke,S. forskalianaSchult. & Schult.f.) Hep-
per & J.R.I.Wood,S. gracilisN.E.Br., S. hyacinthoidegL.) Druce, S. roxburghianaSchult. & Schult.f.,S. suffruticosa
N.E.Br.] againsEscherichia col{ATCC 25922). The crude extracts were screened fiiomamobial activity using agar dif-
fusion method. All the extracts showed variablerdegf diameters of zone inhibition against tedtadterium. Therefore,
the results revealed the antimicrobial potentiathafse extracts. In fact, the test organism wasegtible to extracts ds.
kirkii, S. arborescens, S. roxburghiana, S. fraic®. forskaliana, S. cylindrica, S. trifasciatd, canaliculata, S. caulescens,
S. metallica, S. aethiopiasith diameters of inhibition zone from 12 to 24 ni.coli isolate was resistant only & hyacin-
thoidesextract and the diameter of zone inhibition aroth@ rest ranged from 8 to 10 mm. The ethanolicaekérobtained
from leaves ofS. kirkii, S. arborescens, S. roxburghiana, S.drsin S. forskaliana, S. cylindrica, S. trifas@atS. canalicu-
lata, S. caulescens, S. metallica, S. aethiopwssess antibacterial potency agakihstoli isolates and may be used as natu-
ral antiseptics and antimicrobial agents in medicin
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The effect of the concentration of the mutagen on sing barley genotypes economic characters

V. Sabadyn

Determination of optimal doses and mutagens conagmis providing the maximum amount of useful rtiotes is an
essential element of research. Therefore, an it@pbstep in genetic-breeding work is the studshefphysiological effects
on M1 crops growth and development and determinatio the degree of mutagens toxicity, the esthbiEnt of optimal
and critical doses, reaction of specific genotyypesiutagenic action for the purpose of rational efsminimum sampling of
the source material with maximum efficiency of ti#tained results.

The aim of the research was to determine the infla®f the concentration of mutagen in tlops generation of spring
barley on the performance of the germination enesggds germination, length of embryonic rootsd&ermine the effect
of concentration of mutagen and genotype on thadtion of economically valuable traits iy MM, generation.

The study material was varieties of spring barleyafogor (Ukraine) and Pek (Czech Republic). The exmts were
carried out in 2015-2016. Spring barley varietydseeere soaked in a solution of hydroxylamine memagt a concentration
of 1.0; 0.5 and 0.1 %, and in water, the exposane tvas 18 hours. For control 1 we took dry se@mtscontrol 2 — seeds
soaked in water.

The effect of chemical mutagens on the viabilitynisre pronounced at the initial stages of plaotgn. We examined
the criteria of the crop sensitivity to the mutagiefireld germination and germination energy of adeeds under laboratory
conditions.

According to the results obtained, indexes of crggsnination and sprouting decreased with incrgasimcentration of
mutagen. The highest degree of the damaging effast observed under applying hydroxylamine at thecentration of
1.0 % in Pek variety — germination energy was 36,4sprouting — 45.0 % (compared to the control -080.0 %).
Svyatohor variety revealed a higher resistancaealamaging effects of the mutagen (germinatiomggn&0.0-85.0 % com-
pared to the control — 92.0 -95.0 %).

Our data indicate that chemical mutagens penegratio the cells of the embryo with water whengheds are soaked, inhibit
vital enzymes and inhibit the growth of embryordots. The effect of the same mutagen was manifeifedently in different
genotypes. Hdroxylamine mutagen at 1.0 % conc@niraiused a decrease in the length of the rodis 58.5 mm vs 71.3 mm in
control in Svyatohor variety. In Pek variety roletsgth reduced to 28.4 mm compared to the cofgoé mm).

The activity of mutagens was not the same in difielgenotypes. Decrease in roots length was olsbémvBvyatohor
variety with the increase in mutagen concentratidre activity of the mutagen hydroxylamine was i@ in Pek variety
and had the highest degree of inhibitory action.

Mutagens affect some quantitative traits (stem Hieigngth of spike, number of grains from the msjike) in M
which is the criterion of sensitivity of varietiés a particular chemical mutagen. It is found duatt twith increased concen-
tration of mutagen all changes all indicators, stlrength of the suppression depends on the comtientrof mutagen and
genotype. All concentrations of hydroxylamine maagnfluenced by the elements of the structure \gfafhor variety
crops insignificantly. Pek variety is more sengtte mutagenic factors, significant changes ofsy® revealed.

It is found out that the decrease of biometric ¢atlirs of crops growth and development dependslynaimthe concen-
tration of the mutagen. Strong and medium relatibeertain concentrations of the mutagen and iridisaof the studied
traits inhibition and the yield of modified fbrms are revealed.

It is found out that germination and survival raes informative in the first stage while in theustural analysis results
important areplant height, length of main spikember of grains in the main ear, grain weight of mear. It is recommend-
ed to use indicators of depression of these sigrsaiteria when planning the volumes of the siglac

Key words: spring barley, hydroxylamine, concentration, getion energy, germination rate, embryonic rocadja-
ble traits, M, M, generation.
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Introduction. Switchgrass Ranicum virgatum L) — is an upright heat-loving plant growing in
prairies and looks like a bush cereal [Hivrych OeBal., 2011]. Switchgrass can be used as a feed-
stock for biomass energy production, as ground rcéresoil conservation, and to control erosion,
for forages and grazing, as game cover, and asteddfor biodegradable plastics. It can be used
by cattle farmers for hay and pasture and as atifutlesfor wheat straw in many applications, in-
cluding livestock bedding, straw bale housing, aml a substrate for growing mushrooms.
Switchgrass has been researched as a renewabtetggecrop since the mid-1980 s, because it is a
native perennial warm season grass with the alitgroduce moderate to high yields on marginal
farmlands. It is now being considered for use ivesal bioenergy conversion processes, including
cellulosic ethanol production, biogas, and direminbustion for thermal energy applications. The
main agronomic advantages of switchgrass as a éiggrcrop are its stand longevity, drought and
flooding tolerance, relatively low herbicide andtilizer input requirements, ease of management,
hardiness in poor soil and climate conditions, atdespread adaptability in temperate climates. In
some warm humid southern zones. The energy ingafsined to grow switchgrass are favorable
when compared with annual seed bearing crops ssiclra, soybean, or canola, which can require
relatively high energy inputs for field operatiormspp drying, and fertilization. Whole plant herba-
ceous perennial C4 grass feedstocks are desirabteabs energy feedstocks, as they require fewer
fossil energy inputs to grow and effectively captgsolar energy because of their C4 photosynthetic
system and perennial nature. One of the basic s&agarof using switchgrass over corn as an etha-
nol feedstock is its cost of production is averabeut 1/2 that of grain corn, and more biomass en-
ergy per hectare.

Analysis of recent research and publicationsThe crop has been cultivated in Ukraine for not so
long, and therefore it has not been studied prgpe. It is used as a lignocellulosic crop in th®
for growing biomass and is aimed to produce biostharhere are about 11.3 million h of degraded
lands in Ukraine which are not efficient for cuditing crops on. Thus, growing switchgrass to pro-
duce solid fuels is topical [Moroz O.V. et al., 201

Switchgrass is known to be reproduced by seedstiandmes though seeds reproduction is the
best. Its seeds are of relatively small size wightdormancy level, especially immediately after-ha
vesting, owing to wild plants adaptation to possiativerse soil and weather conditions. That is why

° rpuk L., Vachniy S., Krykunova O., Pavlichenko A, Doronin V., ravchenko Yu., Doronin V.,

Polishchuk V.,2017.
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much of the total seed mass is in a state of ocgaanquility, which can last for one, two, thresays

or longer for each seeds party. In this situatss®ed germination could have made only 5%. The tran-
quility condition can be broken in different waysyt most of them are based on creating stressful
conditions during seed germination or prior tanithie pre-sowing treatment by its scarificationThS
1999], soaking seeds or their cooling or pre-wagij2003] as well as treatment with special equip-
ment. Easier, and thus more affordable for prodyjagays to improve the seed quality are sorting by
their aerodynamic properties and specific gravibyolv can be possible even in seed farms where the
sorting machines are available.

We have found out that sorting switchgrass seedthbély aerodynamic properties is an effi-
cient way. Even at the speed of 5.8 m/sec. in thaspiration channel the seeds germination in-
creased by 12 %, and the weigh of 1000 pieces 3.byimes as compared with the control [Do-
ronin V.A. et al., 2013].

Our study aimed to examine the efficiency of impngvthe crop seed quality in its sorting by spe-
cific weight in two stages. The basic sorting seleseeds with high germination, but the seedsféiiat
to the medium fraction and wastes were sent toreéng (gradual) with the change in pneumatic sort-
ing table mode.

Sorting seeds by their specific weight also revebg@esitive results. Seeds germination increased
from 50 to 79-88 % under that sorting mode, thotlgh germination rate of the seeds sent for re-
sorting made 73 %, and for the treated seed it rbade61.5 % [Doronin V.A. et al., 2014]. That is
why the aim of our research was to study the efficy of improving the quality of the crop seed un-
der its sorting by specific weight in two stageasB sorting involves removing high germinatiorerat
seeds while the ones that get into the medium ategafraction and are sent for re-sorting (gradual)
with the change in pneumatic sorting table mode.

Materials and methods The study was conducted at Bioenergetic CropsSagar Beetnstitute
of the Ukrainian National Academy of Agrarian Saes (BCSBI NAAS) during 2014-2016. Moroz-
ko seed variety listed in the Register of planiat@s suitable for cultivation in Ukraine was used
the experiments. The seeds were grown in Yaltu&hkexperimental breeding station of Sugar Beet
-nstitute of the Ukrainian National Academy of Agaar Sciences after the initial clearing. Seeds sort
ing were performed on laboratory pneumatic sortatije produced by "Vestrub" enterprise by chang-
ing the pneumatic table working surface inclinatimoss angle and oscillation frequency change from
425 to 440 oscillations per minute. The selectibraverage samples to determine the seed sowing
gualities was conducted in accordance with theeotirstandard [ISO 4138-2002]. Seed germination
and rising were determined by the method develdyyeBioenergetic Crops and Sugar Bewdtitute
of NAAS [Doronin V.A. et al., 2014]. Statistical alysis of the experimental data was carried out by
the methods of variance and correlation analyséerilged by B.S. Dospyehov [1985] with applying
appropriate software.

Results and discussionsThe research has found out that the basic (finstllity seed sorting by
germination and rising energy of 78 % by their djeweight provided 10 % increase in theses indi-
ces as compared to the control (Table. 1).

However, good germination seeds fell to the medamah wastes fraction and these seeds could be
separated in the re-sorting. Germination and risimgrgy of seeds fallen into the medium fractiot an
wastes were — 84-85 % and 75-76 % respectivelyachieve positive results we changed the mode of
pneumatic sorting table in seed re-sorting.

Sorting the seed fallen into the medium and wafstetion under minor change in sorting tables
mode provided obtaining prepared seeds with getioin and rising energy of germination of 87 %.
This mode of sorting seeds fallen into the mediumd wastes fraction care provided not only in-
creased seed germination and rising energy, latrobg additional amount of prepared seeds as well
(Figure 1).

Thus, the output of prepared seeds under basingaras 53.9 %, while under second sorting
we obtained additional 24.7 % of high-quality se&ds the fallen into medium and wastes fraction
out, in addition, which provided increase in pregbseeds output up to 78.6 %.

The research has defined the optimal mode of pnigusarting table performance under sorting
switchgrass seeds with good quality. The decligigles in pneumatic table working surface at the
first basic sorting should be as follows: 2-0longitudinal, 0.%5— transverse, while at re-sorting they
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were as follows: 25— longitudinal, 0.85— transverse. Air speed should ensure even coafitige
pneumatic table working surface with seeds whidacéd the quality of sorting by specific gravity.
Sorting seeds according to these parameters uhdeoscillation frequency of the pneumatic table
working surface of 440 oscillations per minute pded a significant increase in seed germination and
rising as compared to the control (no sorting) athibasic and re-sorting. Re-sorting the seedstwhic
fell into the medium fraction and wastes under thizdde of sorting ensured obtaining prepared seeds
with the same germination and rising energy ofrgeation as for the main sorting — 87 %. However,
the seed that fell in the medium fraction and wabted, respectively, 70-74 % and 18-50 % of germi-
nation and rising.

Table 1 -Switchgrass seed quality depending on the mode airting by specific weight(average for 2014-2016)

Rising energy

& Variant — mode of sorting Seed category % Germination, %
1 Basic sorting
Control — without sorting 77,0 78,0
Longitudinal angle 2.00, transver@&0, frequenc|Prepared for sowing 87,0 88,0
3 |oscillations of the working surface of pneumatiqlntermediate fraction 84,0 85,0
table 440 oscillations per minute Waste 75,0 76,0
4 | Seeds sorting that fell to the intermediate faactind waste after the main sorting
Longitudinal angle 2% transverse 0%frequency| _Prepared for sowing 87,0 87,0
5 |oscillations of the working surface of pneumatiq  Intermediate fraction 70,0 74,0
table 440 oscillations per minute Waste 18,0 50,0
6 |LIDgs general 1,8 1,8
LID 05 basic sorting 015 0,5
8 |LID o5 re-sorting 1,3 1,3
W Basic treatment [J Posttreatment
60 53,9
X 50 -
o
o 40 -
(]
(%2}
= 30 - 24,7 514
E b
S 20 ]
2
g 10 -
0 _
Prepared seed Waste

Figure 1.Seeds output depending on the modes of sorting bgexific weight
(average for 2014-2016).

Conclusions.It is advisable to conduct repeated sorting ofdbeds fallen to medium fraction
and waste while sorting switchgrass seed with geaition capacity of 77-78 % by their specific
weight. This will provide additional quantities ®bdwing prepared seeds — up to 25 % with germina-
tion capacity of 87-88 %. The optimal mode of theepmatic sorting table performance in sorting
good quality seeds are: pneumatic table workindaser declivity angles under the main sorting
should be as follows: 26 longitudinal, 0.8— transverse; under re-sorting it should bé 2 Bngi-
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tudinal, 0.8 — transverse, the working surface frequency fluibua — 440 oscillations per minute.
Air speed should range within the limits ensurirggeds uniform coating of the pneumatic table
working surface.
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Switchgrass seeds rising increase

L.  rpuk, S. Vachniy, O. Krykunova, A. Pavlichenko, V.Doronin, Yu. ravchenko, V. Doronin, V. Polishchuk

The article presents the results of research omowipg the efficiency of switchgrass seed germoratind rising in its
sorting by specific weight. It has been proved thahe main sorting, under appropriate pneumaitireg tables mode, seed
germination and rising rates which made 77-78 %eimged by 10 %. Re-sorting the seeds, which féHaéanedium fraction
and waste ensured obtaining prepared seed withimggtion and rising energy equal to that of the nsairting — 87 %. Pre-
pared seed yield with 87 % rising increased fron®%8 78.6 %. Optimal operation of pneumatic sgrtables for both basic
and re-sorting has been found out during the studie

Key words: germination, mode of sorting, switchgrass, seed.
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The influence of biological preparations on the deepment of fungal diseases and crop yield of milléh Ukrain-
ian Polissia

M. Kluchev ch, S. Stoliar, A. Melnychuk

Grain is one of the most important sources of wemtour state and it stands surety for of foodusgc Cereal crop
have always dominated in the world agriculture andUkraine in particular. The value of grain protian as a strategic
industry is predetermined by constant demand anglp®s high necessities the food made of grains.

Noteworthy are cereal crops, among which milletupées an important place. millet is a leader amgrain crops by
the composition of the nutrients, it is a source ¢éssential microelements (cuprum, iodine, broméme) vitamins (B2, B5,
B6), the grain and by-products make good food fomats and poultry. Law seed rate, later sowing arshort vegetative
season make millet an irreplaceable insurance atritional crop. However, an increase in the sprebfiingal diseases in
millet crops and incomplete implementation of cratypotential of the varieties productivity and tityaof the crops vyield
have been observed over the last decade. Therdfiere, is an objective need in theoretical andtmalgustification of en-
vironmentally viable methods to protect the crapsf diseases.

To prevent the negative effects of intensive adfiica in recent years, scientists have begun teldpvthe systems
which provides the protection of plants againstifal organisms to carry out firstly of all prevergimethods — organiza-
tions, agricultural and biological.
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Development and application of microbiological medor the improvement of crops plants nutrition gdtection
from diseases is one of the areas of ecologicg@prapriate husbandry, which have been formed rgcedamely, the mi-
croorganisms are the main factor of soil-forminggass, plants’ nutrition and phytosanitary conditid crops. Therefore,
the usage of biological preparations based onmegited microorganisms and microorganisms-antagooisphytopatho-
gens is one of the methods of crops productivityaase without negative consequences for the enmaiat.

The main aim of our research was to determinerifieence of modern biological preparations on tiveghl etiology
pathogens development and the of millet grain yiietchation in the Ukrainian Polissia.

The field experiments which were conducted in Ukiaai Polissia on Myronivske 51 variety of millebps in the con-
dition of an experimental field of the Institute Bblissia agriculture, NAAS of Ukraine during 262815. Monitoring of
millet infestation with fungal infections was caui out on natural infectious background. The actingrarea of the areas
made 25, with fourfold replication.

The scheme of the experiment included the followapgons: control (treatment with water); Agat — R5f. p..; Bio-
complex — BTU, r.; Guapsin, g.; Psevdobakterin w.2,; Fitotsid, r;.

The following millet crops fungal diseases wererfdwut: brown leaf spotPfrenophora chaetomioides Sreg. (ana-
morph Helminthosporium panici-miliacei Nisicgdlopiriculariose Piricularia grisea Sacg, root rot (fungi of the genus
Helminthosporium spp. And Fusarium spp.), which gased considerable development and harmfulnegsnwthe ac-
counting years.

The highest development was noted on the contrihna where brown leaf spot lesion was 9.2 % cpidriose — 4.8
%, and root rot — 13.2 %. Under applying the Psbaditerin preparation — 2, v.g. plants of millet evaffected by brown
leaf spot was the lowest (5.1 %), piricularios® @) and root rot (3.7 %).

Technical efficiency of Psevdobakterin — 2biologipeeparation, 0,5 I/ha for crops was the highest amounted to
47.8 against brown leaf spot, piriculariose — 2thd root rot — 50.8 %.

Low technical efficiency in protecting crops froomfal diseases of millet was found out for BiocompieBTU biolog-
ical preparation where his figures were respeatit€l.0, 10.4 and 14.4 %.

It was found that the use of biological preparaioeduces the development of fungal diseases Ietragirocenosis and
substantially enhances grain yield. Therefore hlgbest productivity was provided under double gimg of the Psevdobak-
terin — 2 preparation, under introducing 0.5 IAvajch gave an opportunity to get 1.39 tonnes/hahtireest, which is 0.34
t/ha or 32.4 % more than on the control. The prapar applying is essential in hen millet organioguction. A practical
interest to a biological method grows becausesafe for humans and warm-blooded animals and @mvient protection.

Biological preparations show a high selective actibey are suitable for production and have ineshhble resources
for the permanent increase of volumes.

Key words: millet, fungal diseases, biological preparatioeshhical effectiveness, crop yield.
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The geometrical parameters of kernels of spelt wheatepending on the variety and strain

H. Hospodarenko, V. Liubych, I. Polyanetska, V. Nowov

The results of the study of the linear size, degépth of crease, grain size and evenness ofwheklt depending on the
variety and strain are given.

The longest are kernels of Zoria Ukrainy varietyl (&xm) with the variability from 7.8 to 8.4 mm (V=2) and NSS
6/01 (8.0 mm). The length of kernels of other végie and strains is significantly lower comparedhwhe check variant
(Zoria Ukrainy variety). The shortest are kerndlSbvedska 1 variety (6.0 mm) with the variabifitgm 5.0 mm to 7.0 mm
(V=11 %). The length of kernels of strains receibgdr. aestivunilr. speltahybridization changes from 5.9 to 7.8 mm. The
longest are kernels of LPP 3373 (7.8 mm) and LPR 12.5 mm) strains but by 4-7 % less compared thighcheck variant
(/ 05=0.4). P 3 strain has the smallest length of kerngjs2(b %) with the variability from 5.5 to 6.0 mm (¥=6). The
length of kernels of strains, received Ty aestivuniamphiploid (Tr. duruntAe. tauschiijandTr. kiharaevaries from 6.8 to
7.2 mm. The coefficient of variation of the lengthkernels of varieties and strains of spelt wheansignificant (V=2-9 %)
except Shvedska 1 variety.

The width of spelt wheat kernels of Zoria Ukrairariety is on average 2.3 mm with a coefficient afiation of 5 %.
These values of Shvedska 1 variety and studiethstase significantly higher compared with the dheariant and are with-
in 2.4-3.3 mm. Their variations change from 3 to%0Schwabenkorn and NSS 6/01 varieties have ttalesh width of
kernels (2.2 and 2.1 mm), with the variability 2@ and 2.0-2.3 mm, respectively. The studied mgicof LPP 3373 and
TV 1100 strains is at the level of the check var{@3 mm) with variations of 4 and 16%.

Kernels of Shvedska 1 variety have the greateskriaiss (3.0 mm) with the variability from 3.0 td 3nm (V=1 %) and
kernels of NSS 6/01 variety have the lowest thiskn@.5 mm) with the variability 2.3 to 2.7 mm (V&&). Thickness of
kernels of spelt wheat strains varies from 2.4.1or8m. Thickness of kernels of six in twelve stsauaries in wider range as
the coefficient of variation is average (V=10-20.%grnels of Shvedska 1 variety and NAK 34/ 12-2 &AK 22/ 12
strains have the smallest changes in thickness}%/=

Kernels of studied varieties and strains of spéleat have a different shape. However, the most ammshape of ker-
nels is elongated one. Thus, kernels of P 3 straire a half elongated shape and kernels of Shvddskdety have an oval
shape. Zoria Ukrainy, NSS 6/01 varieties and LPP338nd TV 1100 strains have very elongated kerdsnels of one
variety and eight strains have the elongated shape.

It is found that the ratio of the depth to the kiniess of spelt wheat kernels varies significandgehding on the variety
and strain. Thus, this ratio of kernels of Shvedtkariety is 0.40 that is significantly less comgmhto the check variant
(Zoria Ukrainy — 0.44) ¢, 05=0.02). The ratio is changing from 0.52 to O/&4eérnels of other varieties. According to this
indicator, it is 0.48 in kernels of NAK 34/12-2 -48, LPP 1197 and 3. The ratio of depth of crease to the thickndss o
kernels of other strains varies from 0.50 to 0.63.

The lowest ratio of the depth of crease to the ddetinickness is of kernels of Shvedska 1 variete3) NAK 22/12
(0.14) and LPP 1304 strains (0.15). This allowsctatting about the less maturity of the creases Ibigger in kernels of
other varieties and strains. Thus, the ratio is\ghey from 0.18 to 0.20 in kernels of spelt wheatieties and it is changing
from 0.16 to 0.27 in kernels of strains.

The size of kernels of Zoria Ukrainy variety isween 2.6-2.8 mm. The same size is of kernels oiv@bbenkorn varie-
ty and LPP 3117 and LPP 1224 strains. Higher indisaof the grain size are of three strains recelweTr. aestivunirr.
speltahybridization. Their values range between 2.8/rf. The lowest size is of kernels of Shvedska letgrLPP 3373
and TV 1100 strains which indicators are within-2.2 mm. The grain size of other strains is 2.42r6.

The coarse content of Zoria Ukrainy variety amouot42.6 %. LPP 1197, LPP 3132 and LPP 1221 straine the high-
est coarse content and significantly exceeds thekctaariant by 44—77 %-( 05=1.6). The coarse content of other varieties
and strains varies from 7.5 to 35.9 %. So, theevaisubstantially less than the check variant.

The mid fraction content of Zoria Ukrainy varie/53.6 %. Three varieties and eight strains hagertid fraction con-
tent that significantly exceeds the check variant 05=3.0) and is within 57.4-78.4 %. The indicatol.&P 3117 strain is
52.3 % so the difference is not significant. ValoésPP 1197, LPP 3132 and LPP 1221 strains ramge £23.3-33.1 % that
is significantly lower than the check variant.

The small fraction content is the lowest comparéth the coarse and the mid fraction contents buéites depending
on the variety and strain. Zoria Ukrainy variets the small fraction content of 3.8 %. Six strgirs3, LPP 1224, LPP 3132,
LPP 1221, NAK34/12-2 and NAK 22/12) have indicatiwat are significantly lower than the check vari@tP05=0.3) and
vary from 1.3 to 2.9 %. LPP 3122/2, LPP 3373, LAR73and TV 1100 strains, NSS 6/01 and Shvedskerigties have
higher small fraction content — 11.5-18.5 %.

Key words: spelt wheat, linear size, grain size, evennessser.
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Correlation between seed size and sugar beet produgty

V. Hlevaskyy, V. Rybak, R. Shapovalenko

Role of the seed in crop capacity and quality ofasuzpets is significant. Intensive sugar beet pctidn technology is
based on high-quality seeds of modern high-yielorialg.

Sugar beets tend to show difference in seeds gualiinly in size. This difference may be causedobth breeding
pecularity, as by cultivation conditions.

There is a direct relationship between the sizewaeight of 1,000 seeds, germination readiness,rwidgantergrowth
and alignment Within particular parties. Signifitaeeds quality difference should be consideredevthe seed is cultivated
and prepared.

The aim of research was to determine the biologihatacteristics and productive properties of shgat seeds of dif-
ferent fractions. Experiments were carried out /%2016 in the research fields of the Training &esearch Center of
BNAU. In the field experiments, the research area 2&n3, frequency — quadruple.

The experiment scheme included the following optial) Bilotserkivskiy odn. 45 (breed), fractions-5.5 mm, 3.5-
4.5 mm and 3.0-3.5 mm — (control); 2) Zluka (hybrichctions 4.5-5.5 mm, 3.5-4.5 mm and 3.0-3.5 m3nConstanta —
(hybrid) fractions 4.5-5.5 mm, 3.5-4.5 mm and 3.543m.

The research results found out, that fruits of 3.9-mm diameter did not provide conditioned seeif 80 %
germination and more. Seed sprouting energy mad® 3 this fraction (Zluka hybrid), which was 7 %gher than
the control-Bilotserkivskiy odn. 45 breed. Diffe@mbetween Constanta hybrid and the control fraciv3.0-3.5 mm
was 3 %.

The highest sprouting energy was marked in 4.5/80% fractions in all samples: it made 76 % in Bittgvskiy
sg.45 breed, 77 % in Zluka and 71 % in Constantacdbr&ermination energy in 3.5-4.5 mm fraction seafddifferent
variations was almost the same, sprouting energgiliotserkivskiy odn. 45 breed was 69 %, in Zludad Constanta
hybrids — 70 %.

In the studied samples laboratory germination heedsame pattern as the sprouting energy. The logezstination
among 3.0-3.5 mm fraction seeds — 73% — had Bilkitsskiy odn. 45, Constanta hybrid — 74 %, Zluka hgbr 79 %. In of
3.5-4.5 mm fractions seed the germination was bewe: Bilotserkiskyy odn. 45 — 75 % , Zluka and Gtanta hybrids —
87 % and 76 % respectively. A higher laboratoryngeation level was noticed in 4.5-5.5 mm fracti@eds as compared
with other fractions; it made 87 % in Bilotserkdiysodn. 45, 95 % in Zluka hybrid, 80 % in Constahyaorid.
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We studieds the germs emergence dynamics dependirige fractions size in the field conditions. Thtiee study
found out that the least quantity of germs on th@th day (May, 15) was in 3.0-3.5 mm fraction seathples — 4-5 ps/m,
and the biggest amount of germs was seen in 4rifBJactions samples with 7-8 pcs/m.

Among all the samples higher germination was ndtige Zluka hybrid, and by May 15 15.05 germinatiomade
5 pcs/m in the seeds of 3.0-3.5mm fraction seqa:sfim in 3.5-4.5 mm fraction, 8 pcs/m in 4.5-4.5 fnaction seeds. Con-
stanta hybrid and Bilotserkivskiy odn. 45 breed loager germination and made — 4,6,7 pcs/m. in thetions respectively.

High yield indices — 52.4-55.8 t/ha and sugar yefid.2-9.4 t/ha were observed in samples wheréngpwas carried
out with 4.5-5.5 mm fractions seeds. The harves within 51.6-53.4 t/ha and sugar yield made 73ttha under sowing
seeds of 3,5-4,5 mm fraction. The lowest crop ciéypacas observed in 3.0-3.5 mm fraction — from 4&446.3 t/ha and
sugar yield — 6.4 t/ha to 6.9 t/ha.

Among the samples the highest yield index — 5518 &nd sugar yield of 9.4 t/ha was observed in @otesthybrid in
4.5-5.5 mm fraction. The lowest yield — 52.4 t/lm@ gugar yield of 8.2 t/ha was noted in Zlukariib

The lowest crop capacity index — 42.4 t/ha and iseggar yield of 6.4 t/ha was in Bilotserkivskiy odib breed with
3.0-3.5 mm fraction seed, and almost identical viigneres this fraction had in Zluka and Constanthrius — crop capacity
was 44.6 and 46.3 t/ha respectively and sugar siejdrof 6.9 t/ha.

Key words: sugar beets, hybrids, seed fraction, seeds gatioim seed pelleting.
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Elements of technology for a sugar beet growing effiency assessment

I. Korovko

Assessment of the effectiveness of using complexafertilizers for control the chemical stress efthicide-inflicted to
sugar beet plants is represented in the article.

The use of micronutrients is an effective way toréase the profitability of sugar beet. This isiaebd by a small and
low cost of the required dose of drugs, and theathpn productivity of sugar beet is significanheCaspect of this impact is
the ability of micronutrients to counter chemicatiicide plant stress tasks.

The purpose of the research is to assess econdfiniereey of micronutrients as a means to elimingite stress caused
by herbicide to sugar beet plants.

Studies were conducted during 2014 — 2016 on therarental field of the Institute of crops bioeneand sugar beet,
in Ksaverivka village of Vasylkiv district of Kievegion. Crops spraying was done in the early ph&seaves closing in
rows. Productivity, cost-effectiveness of interiens was determined by the "Methodology of Researdieet".

It has been found out that sugar beet plants pimces the phase of the leaves closing in the mitrs microfertilizer Alfa-
Grou-Extra and the herbicide Betanal Progress Giteatte of 1 | per ha gives the highest yielbyddrid the ‘Impact’ — 100.1 t/ha,
and that of the ‘Bulava’ under using Alfa-Grou-Extr Betanal Progress OF at the rate of 1.2 | perltdl..6 t per ha.

The accumulation of sugar in the roots is affettedhe dose of herbicide and fertilizer used. Bothrids had the low-
est sugar content in the variant with Betanal Pexy@F at the rate of 1.4 | per ha: Impact had %6.8ulava — 16.9 %, and
the best productivity was revealed under using-&faw Extra + Betanal Progress OF at the rate ofl b& ha — 18.6 %
and 18.3 %. Calculation of sugar accumulation shatwatithe highest productivity of sugar in ImpaciiB.3 t per ha, Bula-
va has 18,8 t per ha can be obtained on the baskdrof Alfa-Grow Extra + Betanal Progress OF atrtite of 1,2 | per ha.

So for the cultivation of hybrid ‘Impact’ define gfitability against a background of using fertiligeMicro-Mineralis is
57,7 % (in the composition of the Betanal ProgreBsrOthe amount of 1 | per ha). While in variantiwiising Alfa-Grow-
Extra the highest profitability was got in the verscompatible with the use of Betanal Progress Qfpdr ha — 63.7 %,
which is on 14 % higher than the control variari.§6%). This can be explained by the fact thailizets have different
content (%) of nutrients. Micro-Mineralis total cphax containing 16.6% active ingredients and Alf@ Extra — 22 %,
which explains its greater efficiency.

Based on the analysis, it was determined that thet Banomically profitable (profitability indicatés 78.0 %) was to
grow Bulava hybrid with using complex Alfa-Grou-Extfertilizer for foliar nutrition in the phase addves closing in rows
at a rate of 2.5 | per ha to overcome chemicasstecaused by herbicide applying.

Key words: sugar beet, chemical stress, complex fertilizeesbicides, profitability.
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Formation photosynthetic apparatus of pea dependingn the influence fertilizers and growth regulatorsunder
forest steppes of Ukraine

L. Korol

Plant leaf surface is in close relation with thefgenance of photosynthesis. One of the effectiegsvto better use of
solar radiation is to ensure the accelerated dpwsdat of assimilating surface at the beginning haf growing season
through the use of fertilizers and growth regulai@nd a slowdown in its dying phase-forming poubegns.

The aim of research was to study the formatiorhefrnain indicators of photosynthetic productivifycoops of peas,
including the size of leaf surface area, yield endle protein content in varieties of peas.

As a result of studies found that both in 2015 En2016, varieties of peas form different sizeasflsurface. The most
favorable conditions for the formation of optimumtical and biological structure of crops of pea2@16 consist in its cul-
tivation using a complex mineral fertilizer and wth regulators Biovit + Rehoplant, Biovit + Ahrostyrimubnd Freia-Akva
+ Rehoplant, Freia-Akva + Ahrostymulin. While in Z0&lso poor results were obtained in variants ufénijizers Freia-
Akva for the variety Uliublenets and Biovit for thariety Yulii, which requires further investigation

Peas yield varies depending on the use of varionshinations of fertilizer + growth regulator. Avgedata indi-
cate that the greatest yield both in 2015 and ib62frovided a sort of 'favorite' by spraying a rmaie of mineral ferti-
lizers and growth regulators Biovit + Rehoplant dfreéia-Akva + Rehoplant and the indicator was —13ahd 3.22
t/ha. By spraying a mixture of mineral fertilizeaad growth regulators Biovit + Rehoplant yield tasasort of Yulii —
3,82 t/ha. Not getting poor results when using alcimation of mineral fertilizers and growth reguleg Biovit +
Ahrostymulin yield varieties was Uliublenets — 2/Ba and Yulii — 3,38 t/ha. The lowest yield notadboth varieties
without the use of technological methods.

In our studies of protein maximum fee in 2016 whtamed in the version of the application Freia-Akv Rehoplant
grade for Uliublenets and amounted to 0.74 t/hattiervariety Yulii — 0,87 t/ha in variant the useBiovit + Rehoplant,
which is primarily due to the receipt of the highgoductivity in these embodiments year study.

The highest productivity was observed in a variétyii in 2015 — 3.13 t/ha, in 2016 — 3.38 t/ha hretprocessing of
mineral fertilizer budding Biovit + Rehoplant.

The positive effect of fertilizers and growth reggols Biovit + Rehoplant on the content of crudsgin and protein per hec-
tare fee for the Uliublenets — 0,70 t/ha., Fontheety Yulii — 0,71 t/ha in 2015 year. In 2016 thest results were obtained in vari-
ant using Biovit + Rehoplant grade for Yulii — 0f#7a, and Freia-Akva + Rehoplant grade for Ulinbts — 0,74 t/ha.

Key words: peas, leaf surface area, yield, protein, fertiszgrowth regulators.
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Soybean complex classification for economically vahble features complex

V. Dimitrov

Multivariate analysis methods are not highlightaffisiently and are not used often at the curreags of Agricultural
sciences. Therefore, before using this method actfme we focus on the key aspects contributintpéofactors comprehen-
sive evaluation.

Cluster analysis is a dividing the sample objects Bubsets, called clusters, so that each clustesists of these ob-
jects, and various clusters differ significantlprfr each other. The essence of cluster analysis @etermine the optimal
value of the function. Most clustering methodslaased on the use of heuristic methods.

The aim of the research was to study the biologibakacteristics of growth and development of nadibening soy-
bean varieties, and their performance formation.

Experimental research on the thesis was carriedlating 2014-2016 on the experimental field of "Bagd& Co." PF
located in the Popelnyky village, of Snyatynskytrilis of lvano-Frankivsk region.

14 varieties of domestic and foreign selectioretisin the State Register of plant varieties suitdbt dissemination in
Ukraine were studied in the research: Arisa, AnkhelKassidi, PODIAKA, Rapsodiia, Aratta, ES Mentagna, Kuban,
Atlanta, Sofiia, NS Maksymus, VIDRA, BISER.

Special and general research methods were used duei studies, technology of cultivation was comifoo the region.

The use of soybean varieties producing of the samginator often results in their similar respoieegrowing condi-
tions and as a result — instead of diversifying éad guarantee of yields stable gross productamams consistently low in
all grades. There may be several reasons for ttesgges: genetic and adaptive. While from the pafigienetics everything
is quite clear — the selectionists often use saomeponents to create different soybean varieties géteanother sort by its
external signs and reacting similarly to changireatlier conditions and technology factors as veetither varieties of this
originator institutions do. However, we do not extz# the point that genetically different soybearietis of different origin
have the same reaction to the changing weatheiitammsl
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Based on the analysis, we identified several clsstembining the studied varieties by the complexeadnomically
valuable traits. Thus, the first cluster includedssa, Kassidi, Mentor, Luna, NS Maksymus. The mixster was formed by
PODIAKA and Kuban varieties.

The results of research on the classification afdie-ripening varieties it was found out that Asis&assidi, Mentor,
Luna, NS Maksymus or PODIAKA and Kuban approximatetually respond to growing conditions and forra #ame
level of performance. That is, if the farm plantdyathese varieties of soybean, the crop produgtivill be formed at about
the same level, and therefore it can not make ths&t of the potential performance due to the rislediification provided as
planting varieties with different biological factoneeds to supply.

Key words: soybean, economically valuable characteristicddairipening verieties, clustering.
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Methods to reduce healthy seed potato material repg¢ed infestation by viruses under the conditions oSouthern
Polissya of Ukraine

0. Vyshnevskaya, M. Kostyanets, V. Chumak, L. Stolyahuk, S. Shmun’

The article reviews the results of research onntlmaber and species composition of the winged farfrephid in the
sowing of seed potatoes in the area of the SoutRelissya of Ukraine. The dynamics of accumulatiériral infection in
healthy seed potato material during the vegetgieniod has been shown. A system of agriculturalsuess aimed at reduc-
ing the reinfestation of healthy potato materiaMyses in the field has been presented.

On average for 2014-2016 the yield of Tiras and/$tmka improved potato varieties was within 44%645t/ha and
46.6-68.5 t/ha, respectively. In the control varifinbers processed with disinfectants) the yiets wower than in the vari-
ants with applying a complex of products (8 aphedictatments) to prevent viral infestation of thenfing stock in the field.
Application of 8 insecticide treatments providedrgase in potato varieties productivity: Tiras 5 ha and Slav'yanka — of
7.5 t/ha with conditioned seed tubers output 3&Md 419.2 thousand pieces per 1 ha. Removing pastibcreased the
seed tubers yield per 1 ha by 43.1 thousand fasTNariety and by 35.2 thousand by Slov'yanka tarie

Adding mineral oil sansprey (3 I/ha) for each treant provided seed tubers yield increase per heeofecultivated area
on Tiras variety at 406.2 and Slav'yanka — 431 @@@rs. Determination of fractional compositiontteé yield showed that
the content seed varieties fraction in the crofetaiTiras was within 54.8-59.9 % and 74.1-76.2d¥Slav’'yanka variety.

During the period of the growing season 3 assessnoéiplanting material infestation with viral d&ses was conducted
using laboratory analysis by ELISA. Determinatidrimproved planting potatoes infested with virugtie phase of sprout-
ing showed that the degree of contamination ofsTuariety with PVM virus was 2.5 % of plants Slanka — 1.5 %. At the
beginning of flowering Tiras potato variety infetgda with PVM antigens increased by 5.0 %, Slavyandtriety — by 2.5 %.

In the post-harvest testing version without the efsimsects, fungicidal treatments (control) detdcincreased level of
contamination by viruses and potato PVM, PVY Tigaade from 5.0 % to 10.8 %. Growing potatoes withibie use of
complex farming practices (insecticidal treatmemhineral oil + potato tops cutting) contributedasignificant accumula-
tion of PVM viral infection. Also, contamination dfiras variety with PVY 1.1 % was found out, Slaafka variety was
infested by PVM only by 4.0 %.

According to the results of research, taking intocaunt the number of migratory generation of apleidgotato plants
in prebasic seed planting the most dangerous pefardotato infection by viruses have been deteechi Under the condi-
tions of Southern Polissya of Ukraine, a peak iasedn the number of winged aphids was observedgithe £-3" decade
of June and the®ldecade of July. The second peak period of incrieetfe number of aphids was observed in tHar@| 3°
decades of August and in th& decade of September.

It was found out that removal of the potato tops520 days after the blooming stage contributélgancrease in the yield of
seed tubers from 1 hectare of Tiras variety by #®isand pieces, and for Slav'yanka variety —5g ghousand tubers.

The application of the whole set of studied seexbding measures resulted in the reduce of the el@jneinfestation
of potato by viruses in the field reduced PVM irieity of potato seed material of Tiras variety &y %. Integrated seed-
breeding agricultural measures in the nursery ebasic seed breeding contributed to the reductiché degree of PVM
infectivity of Slavyanka variety by 2.0 %.

Key words: potato, pre-basic seeds, viral diseases, apieildl, et of protective measures.
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Harmfulness of cotton-boll worm and microboicontrol of its population on tomato plantings

lu. Klechkovskyi, S. Glushkova, N. Mogilyuk, O. Igratyeva

The article provides analysis of information comieg dangerous tomato pest — cotton-boll watelicoverpa armige-
ra Hb. It describes the pest morphology and biolagy gives data on growth of harmful action duratime to widening of
nutritive base, as well as efficiency of phytosarnjitmeasures to limitation of population boom aedrdase of its harmful-
ness under conditions of climate change, besidesssiy of salanaceous cultures monitoring andceffeness of biological
preparations applying for tomato protection in $dukraine environment is grounded.

The literature reveals mass reproduction and wigkasion of cotton worm not only in the Steppe zomieUkraine but
in the Forest steppe and partly in Polissya (foaest). It can be found only in cultivated lands &igo in dry meadows,
pastures in steppe and gills where it was foundveads — solanum, stramonium, henbane, lucernewdedr, pigweed.
Particular attention should be paid to the fixect fa&f mass nutrition of the pest on common ragwgladts growing on way-
sides, borders of sunflower seeds and stubblesfigfdvinter wheat.

Significant harm to tomatoes can be caused byd#isan crop rotation and their dropping after hjgtlhmaged crops as well
as after solanaceae. In such cases and also dy fuighfields overwintered pests can damage upds of solanberries and in
some individual years — almost whole tomato hani@sting vegetation period it develops in 2-3 gatiens, actively colonizes
plants at starting of blossom, solanberries fownadind goes on feeding on ripening berries upriceRworks completion.

The study aimed to dihe pest surveillance of phytosanitary conditiortarhato crop growing in the open, new pesti-
cides testing in pest control and validation oflegiwal measures for tomato protection.

It was experimentally found out that the pest prefgigation fields and damages mainly generasiveots and ripening
solanberries. Coton-boll worms of first age feedtamato leaves, damage character is skeletizad®mell as those of sec-
ond and third ages mostly eat out parenchyme oérgéine shoots. Eldery spicular worms do great hriomatoes by
eating out holes near tomato handle and fillingrtlvéth rottenness.

Due to temperature climatic conditions of Odesgporefirst flight of second generation butterfliekes place at the
end of June and makes 12 numbers/trap, with itk pé&the third generation at the end of July/Auduating higher flight
activity — 16 numbers/trap during 7 days.

We conducted a field test of the efficiency of sdmwogical control preparations such as Actoph@@® and 4,0 I/ha),
Gaupsine (6,0 and 8,0 I/ha), Trihopsine (8,0 an@® 1/6a), Becimide (4,0 and 6,0 I/ha). The preparatiwere used in two
terms — Junel5 and July 5 at blossom and solangmwening.

Performed study and registrations showed that teahefficiency of biopreparations used varied betw 69-75 %. Ac-
cording to results of marked incectofungicidesimgsin fight against cotton-boll worm second getierathe best ento-
mopathogenic activity was detected while applicatid preparation Gaupsine at the insecticide r&&®I/ha, whose tech-
nical effectiveness made 74,9 % to the 14-th daggistering.

Much smaller effectiveness was detected at preparaictophyte at the insecticide rate of 4,0 lthaas 72 %, the two
other applied biopreparations (Trihopsine and Besihprovided pest population control at the lee6%5-69% as com-
pared to control. In future it is necessary to wtrkough reasonable incectofungicide rates, as aglbptimal terms and
frequency of their application.

Key words: tomatoes, cotton-boll worm, polyphage, populatimontrol measures.

10.05.2017.

145



( 634.11:631.541.1:378.4

( / 6 C 6 ,(C,
6 (
(3 6
( s (3¢ ' (
"l $ g % )3 !
! 3 3( ( " ! 3
( 3" " #
» ( ' ' (3( . ' 3 (
" 3 54-118,22 -106 62-396, 2-9.
$ ( 3( 3’ " ( 3 (" (3(" (
=% #H$ (3( ) i ( i ( i (
# $! )*- # [ ) -
( ( 3(
! (3 (
* 23 ( ) 3 $ -
(3 ) (3 * ( .
$ ( (3 50 [4]. +
( ( ' b
) # #) > &)19% . " v ( 3(
: " ( $ . " 3 " "
5 12 [5]. " (3
22700 46000
( (3( ( ! -
" in vitro. " ( " ' (3( -% -
3 60- (( 3( (
! 0" $
[1]. % ( ! -
( ( [5]. # (
(3(C ( 3(
( (3(
I $ ! ( -

( # 3 -
( (3¢ ( "o 3 3¢ }
o ( T3 C(3(

' (" "% " #
) oo #H*o . x 2013
1) " " 3 ' 22 -106 —
(3( ,2-26 54-118—( 2 -9 62-396 — (3( ),
" ( ) 3(C " "1$ ( !
3( 8-10 " (* ). % " —( no 3
$ ( " " ) ( "
-+ $ .G - A" 2,34 %, $ -
~ 6,4, 072," ( ' ,2ls—7,6" /100

/ , 21 -85" /100 / L "o o -1,1", "

" -04".,"3 " , " (5" -
3 o ' moo -
3" (( , ( : (! $ "o-

© 7$#1% . . 2017.

146



" ( v 3 .3 " -
' .2 3 -3¢ " 3( (
"3 T ( ( ! " (
2011 .+ mo 3 ( 2013 . 7(
" " 3( 10-12" .
#$ * &) #) *0 . e ( " (! (
3( "1  ( ' 3
4 1-,1 1 HE # #& . P)+S # N $ L1500 0)& X>0 1 $TH
9< (2014 )
% % # $
& (I 3 3
1 54-118 92 98 116 134
2 2.26 78 96 108 118
3 22 .106 88 97 126 148
4 62-396 86 92 68 78
5 2.9 76 84 48 66
e 5.4 8,3
w3 3( s
< v | o Loo(3( 3(
"I S 3 ' (3( .+
" " " . 3 ( ( " 54-118,
- 29. () « «c" -
( ¢ , ( - .3
! ( " 3 .
- "o (! $ " "
' . 62-396 2 .9(" ( (
( " 2 .26 54-118.2 $ (3¢ "
( " " , 3( 1S
2 3 3¢ (3¢ . ( " , !
 ( ! ! :
(! " , (
O
( ( 3 ( : o
' ( B 3 (. 2). (-
" ( (! ( ' ) "
54-118. 3 ( ( " 22 .106 2.26, "! ( (! ( -
" 3 2.9.+ ' 62-396" ) (
" " " 2 -9.
4 2— *#$ # .7 &$*0 -1 #& .7 $ &$#H & - = 181$ 1) $
1*. 0)& &2015 9
+ ( + (")
& (I o 3 (¢ ) 30.06.2015 15.10.2015
3( 3( 3(
1 54-118 6,7 7.8 54 66 128 154
2 2.26 46 6,4 48 58 114 132
3 22 .106 5,8 6,2 66 74 136 168
4 62-396 5.2 6,6 38 54 78 94
5 2.9 34 438 30 42 66 88
. 1,6 14,3 18,6

147




7 ( " : " 3
22 .106" ! $ .+ '
54-118( 2 .26 "l " " 3
2.9.2 3 ' ' 3( ! -
: 3" " 3,3 '
% " $ " 3 (( ( % ( ( -
26 , -20 ( ) -5
+) ( ( (" ( -
( (
4 3- # $#1$ - =7 &1 &$ #) & &2015 9
#' ' " 3 1
& (I 3(
1 54-118 4,2 S5,4
2 2.26 3,8 4,6
3 22 .106 43 5,0
4 62-396 4,0 5.2
5 2.9 1,8 2.4
( - | " " 3
3 ( " 54-118, 62-396 22 .106, - 2.9 '
" 3(, " ! , $
( " 3 3 3 .2 " (. 3( -
1S ' 54-118,2 .26,22 .106 62-394
( ( " 3 ' | .
() ! ("' ' 3 " '$
o " " 3¢ o
( $ : ( (3¢ " -
! " (o "1 $ * -
! » ( o $ ( $ -
n n ) i
2016 ( ' ( " ( " -
'3 ( . 4).
4 4— *#$ # $ # 0 .78 -1 #& - = &1$ ) $ L1 0)& &
2016 9
+ ( + (")
&
(i 3 () 20.05.2016 25.06 20.10.2016
3( 3( 3¢ 3(
1 54-118 8,2 13,8 28,6 32,2 56,4 64,2 112,4 134,8
2 2.26 74 10,4 20,4 24,8 48,8 53,6 110,6 118,6
3 22 .106 8,6 12,6 21,3 24,6 49,6 54,4 119,0 130,2
4 62-396 8,0 14,8 21,4 30,6 38,2 46,8 69,6 82,4
5 2.9 6,6 8,2 16,8 20,2 29,4 36,6 52,2 63,2
-, oo 2,06
n 1 ( 1 , mn 3 -
n 1] , ! ( * ! " 22 .106, 54'
118, 62-396, " 8 ( 3 .% "o
' 3", " " $
3 3 62-396 54-118, (3( 22 .06 3 ( -
o ( 29, 3(" . (
+ " ,3. " 3 "1
3 (" ' SO o
3 ! , ( ( $ " $
( (

148



4 5- # $#1$ 7T - =7 &1 &$ #) & &2016 9

& # 3
(/ T
1 54-118 6,4 8,3
2 2 26 5,2 6,6
3 22 -106 6,6 7,2
4 62-396 6,2 9,8
5 2-9 3,8 4,4
“ 005 0756
“ 005 0,94
5 005 ) * 0,38
<3 * 3 ( "ot 3 54-118,22 -106
62-396 $ " " , ' , " 3
3( .3 ( " 62-386 54-118, " -
3 I " ( " . % " " 3(
" ( R 3 3 ' ' .
#$ 1.2 3 C (3¢ 3( " "l s
( 3" 3 " " , !
oo
2 ( (3( *) " ( * -
" $ ( $$ ( " "
3.# ' , " "o 3 3( -
$ .
4, 3 ( ' " 3 62-396, 54-11822 -
106, 2 -9.
5# " ! , ( " " " , -
" ' (3( 3(
s ,3 () ( " (3) ¥
1. 6% @ (" " @ 16.% I+ @
@ (' .-2. , 1966. —+. 143-144.
2.. C(3( + ( " C(3( ] -
I (3( : .—0 ,2000. —+. 33-39.
3.. - # C (3¢ (O ( e -
«( $ /- 1.+ I # 0 oo
& 5.-0 ,2001.—, 250-253.
4, #2 .. $ (" I ! 1#.2 . I+ (
$ .—& 3(9). - 2015. +. 3-5.
5.1 1.+.% " C(3( ( -
/1.+.1 I —#( .84.— ., 2005. -+, 20-24.

6. Sadowski A. Przydatnosc podkladek o roznej gsabalo produkcji roznych typow sadow intensywnych /
A. Sadowski, R. Dziuban // Szkolkarstwo. — 1995. 2%-31.

7. Quamme H.A. Apple rootstock performance in Bhitolumbia / H.A. Quamme, R.T. Brownlee, C.R. Hampson //
Compact Fruit Tree, 1996. — Vol. 29. — P. 12-18.

8. Waterman P. Fertigation guideline in High Denskpple Orchards and Apple Nurseries in the Okanaga
Similkameen / P. Waterman // BC Ministry of Agricuktu— 1993. — 67 p.

REFERENCES

1. Berezhnoj I.P. (1966) Novyj priem uskorennogomaazhenija slaboroslyh podvoev jabloni [New metbbdcceler-
ated propagation of slack apple tree rootstockaflySha karlikovyh podvojah [Gardens on dwarfishtstacks]. Moscow,
Kolos, pp. 143-144.

2. Gul'ko B.l. (2000). Rozmnozhennja klonovyh pidsthabluni. Superintensyvnyj matochnyk klonovyh ghidep
[Apple tree clone rootstocks propagation. Supegnsive nursery of clonal rootstocks]. Klonovi pidshy jabluni [Apple
tree clone]. Lviv, pp. 33-39.

3. Gul'ko I., Smigorovs'kyj O. (2001). Vyvchennjlkovyh pidshhep jabluni v pershomu poli plodovegasadnyka v
umovah Zahidnogo lisostepu Ukrai'ny [Studying clomaple trees rootstocks in the first field of fraursery in the western
Forest Steppe of Ukraine].Visnyk L'vivs'kogo denati@go agrarnogo universytetu. Agronomija [Collectadrworks of Lviv
state agrarian university. Agronomy]. Lviv, nopp. 250-253.

4. Kostenko V.M. Galuz' sadivnyctva v Ukrai'ni: ptemy i shljahy vyrishennja/ V.M. Kostenko [Gardegiindustry in
Ukraine: Problems and solutions] Sadivnyctvo pailiks'ky [Gardening in Ukrainian], 2015, no. 3(8p, 3-5.

149



5. Orativs'kyj O.S. Produktyvnist' matochnyka kloyl pidshhep jabluni zalezhno vid substratu ta spisrozm-
nozhennja [Productivity cells of clonal apple treeststocks in dependence from substrate and methedproduction].
Naukovyj visnyk NAU [Proceedings of the NAU]. Kyi2005, Issue. 84, pp. 20-24.

6. Sadowski A., Dziuban R. (1995). Przydatnosc paxditk o roznej grubosci do produkcji roznych typ@adew inten-
sywnych. Szkolkarstwo, pp. 29-31.

7. Quamme H.A., Brownlee R.T., Hampson C.R. (1996).1&ppotstock performance in British Columbia. Compact
Fruit Tree, Vol. 29, pp. 12-18.

8. Waterman P. (1993). Fertigation guideline in iH@ensity Apple Orchards and Apple Nurseries in @@nagan-
Similkameen. BC Ministry of Agriculture, 67 p.

L &S # - = 1&# $ . $*$ 0) # 2 9 #oH- 1&) $ #
09? 0) S $&H)$0 M) OrISH T
LT %
6 ( " @ @ ( @ (" -
@ "y ' % % ) ' | -
@ @ ( @ , " .
@ " @ " @' ", @ @'
.1 @ @ .( - @ @' ( ' -t
"@' " @ ( : " @ @ 54-118,22 -106
62-396, " 2-9.% " ' ( " @ L @ ( -
o ( (@ (" .
=8 #H)$ W ( ) )  ( i ( "

Performance of mother maternity nursery bushes of pple clonal rootstocks created traditionally and tough ap-
ple seedlings inoculation in the TSRC of Bila Tserkv&lAU

S. Rogovskiy

Performance of mother maternity nursery bushegpfeaclonal rootstocks created traditionally andtlgir inoc-
ulation on apple seedlings in the TSRC of Bila ksarNAU has been studied. It has been revealedrmstocks
nursery bushes under conditions without irrigath@ve a higher growth intensity compared with thetoa, and they
also have higher yields of standard stools, contpari¢h the shrubs originated from rooted stoolsffé&ences in the
growth of dwarf, semi-dwarf and middle height rdotks were observed. Of the clones studied thedsgperfor-
mance was observed in 54-118, MM-106 and 62-396aryrbushes clone, and the lowest one — in M-9aryrsushes
clone. No plantations clogging with atypical rootsk was observed under regular maintenance andvaned wild
shoots on the grafted bushes.

Modern horticulture is based on intensive techniel®gvith dwarf and semi-dwarf rootstocks playinkeg role, where-
by apple tree plants have a much smaller nourishirg and crown size and start their generativeldpment phase in 2-3
years after planting the garden. This allows t@awbhigher yields per area unit and improve suliistiynthe economic effi-
ciency of the fruit producing efficiency.

Special experiment was conducted to compare nulsesiyes created by stools and by grafting. Thecbbjethe study
were mother maternity nursery bushes of MM-106 dwgple clones — medium growth rootstocks, M-26 &Hell18 —
semi-dwarf and M-9 and 62-396 dwarf rootstockst{fad) obtained by stools (control) and by graftmg home apple seed-
lings with grafting area planted into 8-10 cm deptilow (factor B). The experiment was conductedoading to the IP
method of NAAS of Ukraine. The planting scheme wasfollows: row spacing — 1.1 m, the distance betwie mother
maternity plants in a row — 0.4 m, variants optiamse systematical. 5 mother maternity bushes wsteidied in each variant
with fourfold experiment repetition. Agrotechnidarming practices were traditional and comprise@dirg, hilling, prun-
ing at the end of the first year of vegetation ides to form mother maternity bushes. Wild shobt grew from the culti-
vated apple trees roots occasionally was cut cffesyatically.

Growth rate in mother plants on their own roots Veager in the first year after planting than thattlhe clones grafted
on home apple seedlings, and the plants survivalhigher in the former.

Stools were not separated in the first year ofrtfigher maternity nursery and vegetative shoots wateén order to
stimulate more active shoot formation.

At the very beginning of the next growing seasdfedénces in shoots number, restore and growthéitie of nursery
bushes was observed in the clones. Nursery bustadssolutely all clones in the variants of graftioig seedlings grew more
intensively.

During the growing season nursery bushes were wieade hilled three times. First hilling was conduttn June 26,
the second — in July 20, and the third — in Septerbb

Opportune hilling contributed to the formation diosts roots, though not all the shoots rooted duadk of moisture
and high temperature in summer.

The capacity — the number of standard stools obtiafrom a mother bush, was the best in 54-118,9%2a®d MM.106
clones and lowest — in M.9 clone. The nursery bsigegformance was slightly higher the variants withng rootstocks that
had rooted root system of cultivated apple. Motblents obtained by method of grafting on home appledlings in the
clones of 54-118, M.26, MM.106 62-394 were sigrifitly superior the nursery bushes created by pignmtioted stools in
terms of their productivity. This can be explaingg higher drought resistance the shrubs that cegive moisture from
bigger depths.

Shoots formation intensity was high in the nurdanghes and shrubs height decreased slightly in Badér favorable
spring weather conditions compared with the previgear (Table 4).
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Table 4 -Shoots growth intensity and dynamics of nursery app bushes clonal rootstocks in 2016

Average number (units Maternal bushes average height (sm) by
& (/(|Clone nam¢ 05.20.2016 06.25.16 10.20.2016

control rootstocks | control | rootstocks | control | rootstocks | control | rootstocks

1 54-118 8.2 13.8 28.6 32.2 56.4 64.2 112.4 134.8

2 2 .26 7.4 10.4 20.4 24.8 48.8 53.6 110.6 118.6

3 22 .106 8.6 12.6 21.3 24.6 49.6 54.4 119.0 130.2

4 62-396 8.0 14.8 21.4 30.6 38.2 46.8 69.6 82.4

5 2.9 6.6 8.2 16.8 20.2 29.4 36.6 52.2 63.2

~y 00t 206

Difference in growth and shoot formation intensitfluenced the standard stools yield per bush.

10 -
8 —
6 - [
] Standard stools yield
4 per mother bush, units, Control
2 —
0 | Standard stools yield
oo = o o < per mother bush, units, Grafting
S| 2l s 8 | =
= =
1 2 3 4 5

Fig. 1.The average standard stools yield per mother bush

1. Nursery bushes of clonal rootstocks grafted omér apple seedlings are usually higher and mordugtive com-
pared to the bushes obtained by stools.

2. Rootstocks root verdure is easily identified gibuby the leaves and shoots color and the leaddlshape and does
not cause mother maternity nursery contaminatiateuits regular cutting off.

3. Stools of different clones derived from nurskughes by grafting on cultivated apple plant retagir biological and
ecological characteristics.

4. The highest performance is observed in nuragskids of 62-396, 54-118, MM-106 clones and thedowin M-9 clone.

5. It is recommended to apply for vaccination ckbgeafting on home apple seedlings under conditwittsout irriga-
tion and with no fertilizers application, to set mqwther maternity nursery of clonal rootstocks siitqprovides rapid propa-
gation of clones and increases their environmentstainability.

Key words: clone, rootstock, apple, stools, productivity, ghiomsurvival.
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Some features of formation of fruit biochemical paameters in industrial apple orchards in Lviv regionfor au-
tumn and winter ripening terms

D. Kyselyov, I. Grynyk

Apple is the main fruit crops in Ukraine. Formatiohthe biochemical composition of any fruit cropgcept the varie-
tal characteristics, is predetermined by weatheditmns of the growing season and the cultivatoea, i.e. by the geo-
graphical variability. One can observe certaingrag — namely, content of ascorbic and other oecgacids increases from
south to north and from east to west, and the sal@htent and sugar, on the contrary, decreasescdinditions of Lviv
region are recommended for commercial gardeninglkady growing as there are powerful processingistries in this
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region, for which raw materials with the biochenhiparameters specified is a necessary conditiorstistainable perfor-
mance.

The research aimed to study the features of basohémical parameters accumulation in most comnaoieties of ap-
ple varieties of autumn and winter ripening in Lvagion and to distinguish the best varieties fee both fresh and for
waste-free processing.

The study revealed varietal features that charaetéhe nutritional value of the fruit. The dry reatcontent ranged
12.98-16.85 % for autumn varieties and 12.37-16 fbitwinter varieties. In turn, sugar content rashf®m 8.75 to 14.09 %
for the autumn varieties and 9.25 to 14.9 % forwler ones. By these indicators varieties of autuipening — Greens-
leaves and Makintosh are to be distinguished, fotexripening — Remo, Golden Delicious, Spartan @hdmpion.

Also, a significant fluctuations of organic acids fiutumn varieties — within 0.51-0.68 and withi@0.95 for winter
varieties were observed. The optimal sour-and-sweesumer taste of fruit was in fruit characteribgdacid-sugar index
ranged within 12-16, and the sweet taste of thevaldadex of 21.0. In terms of sugar-acid indexah de argued that all
analyzed varieties are characterized by high flayalities and can be used for both eating freshfandirect extraction,
concentrated juices and purees. Golden DeliciodsSpartan varieties, in which the content of orgaiids was the lowest
and amounted to 0.27 and 0.34 respectively shdsidbe noted.

Fruit production contains a large amount of biotadly active substances that play an important irolthe prevention
of various diseases. These compounds include vigrpiolyphenols and other compounds. Vitamin C araeRo be em-
phasized in the analysis of the content of bioactivbstances. Based on the results, it can be atigaedll varieties make
indispensable raw material for various functioradd containing a wide assortment of biologicalltivacsubstances.

An essential requirement for the operation of loaste processing plants — is producing additiongfeglucts increas-
ing the profitability. Pectin is one of these prottu Among the analyzed varieties the ones witlgh bontent of pectin can
be distinguished — Greensleaves, Makintosh, Slakeditelyu, Remo, Spartan and Champion. The totakoo of pectin in
these varieties ranges from 1.07 to 1.285 %.

Key words: apple varieties, dry matter, sugars, pectinmitaC.
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Sowing time and row-spacing width influence on pepgrmint plants productivity formation

0. Kniazyuk, V. Kozak

The research was conducted to determine the optitimenfor peppermint planting, their influence &re formation of
green mass and the yield of plants. We have coeduphenological observations on the growth and Idpweent of
peppermint plants, established influence of thiarietogy practices on differences in their biomegrdcameters. Peculiarities
of productivity formation depending on the sowirigié and its spatial distribution in the given crogve been studied.
Increase in the interrow spacing (45 cm) improwe itidividual performance of peppermint (weight &drgs, number and
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weight of inflorescences). The later date of sowinge (20 May) contributed to the formation a geeatumber of shoots,
leaves and inflorescences on the plant, which sed tor medicinal purposes.

The Podillya is a favourable region for pepperngitivation, but in order to obtain a high yieldtbe crop green mass,
it is necessary to conduct selection of the varsesind apply the optimal technology method.

The aim of the study was to investigate the efféqteppermint planting, its optimal placing in theea on productive
mass formation.

Phenological observation of the crop growth andettgment conducted during the vegetation showed mapid be-
ginning of budding phase at the beginning of seedliplanting — April 20.

The linear growth of plants in the early plantirgripd (20 April) was the largest in the variantiwit5 cm row-spacing
width and in the flowering period it made 38.6 ¢rattwas 12.2 cm more than 45 cm row-spacing.

Though peppermint plants grow slowly during the dind phase (2-3 cm per decade), in the period fooiiding to
flowering, the growth rate of plants increased hy0l1 17.8 cm.

The maximum leaf area of the mint was noted attjplgriime —May 10 and 45 cm row-spacing 7,86%mthe period
of budding and flowering.

The spatial arrangement of plants in the area @pacing) affected the leaf surface area. The maximalue was
marked under 15 cm row-spacing while under 45 cmspacing this figure made only 1.30 3.67.m

The main indicator of individual productivity of ppermint is the green mass of plants and infloresee Correlation
of green mass parts changed in the process oftlpegcowth and development.

The leaf mass was 2.1 3.1 g or 37.5 38.3 % hetphase of budding. The leaf mass was 4.7 7d&hd 38.0
51.7 % in the period of flowering.

Sowing the sprouts with 15 cm row-spacing imprdwe mass of leaves in the budding phase in compavigth the 45
cm row-spacing by 8,1 g and the mass of leavegased by 13,7% in the period of flowering. Highensity of plants in
the area (15 cm row-spacing) contributed to then&dion of a larger mass of inflorescences, asihderined a larger
number of first order productive shoots. A largesmaf stems (5,1 g) was noticed under 45 cm rowksgan the period of
flowering, but the quantity of inflorescences wawér on branched stems of 2nd and 3rd orders.

The data analysis reveal that the maximum valu@&g/10nf green mass was obtained under the sowing-timepdf A
20 and 45 cm row- spacing.

The sowing peppermint in later periods (May 1 analyMO) resulted in lower yields of green mass—1117 kg/10 A
The increase in row-spacing width (45 cm) resuitethe growth of peppermint productivity which mald — 7.9 kg/10/

Key words: peppermint, seedlings sowing time, row-spacingdpctivity, leaf apparatus.
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| ! " ' ! : ( , : ' , , ( -
o : , AN L) -
, 8% ( , , ( , , % 22 -
- - + - " ’2 2 -
% 2
) , + > ( , , + , + -+ , - -
4 , ,+ [9].
" ( $ ) Sphaerotheca pannodzev. var rosae Woronich. Podosphaera
pannosaWallr.: Fr.) de Bary 1870) (" * : Oidium leucoconium Desm.)

Alphitomorpha pannosa&Vallr.: Fr. 1819,Erysiphe pannosgWallr.: Fr.) Schitdl. 1824 Note: Not
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Lév. 1914 0idium leucoconiunDesm. 1829 Acrosporium leucoconiunfDesm.) Sumst. 1918p.
pannosavar.rosaeWoron. 1914Furotium rosarunGrev. 1823 [10]
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" ( (G EXCEL.
8* (( Sphaerotheca pannodav. var rosaeWoronich.  ( -
RosalL. ‘ ( «t »
$ % . * (( 3
! $ ] ’ ( ! ( $
( (( $ R+, ( —-)
Sp. pannoséev. var.rosaeWoronich.. ( - ' (
Emmy .6. , o +,+, (1981), — Polka Babochka. . " $
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- 1% " $ "o, "
"3 ' H( " ' ( ( -
$ ( RosalL.
8* * * A
8=( 1)/ "' 100,
8—* %, — : %1 — : , % [21].1
' . $ .
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(R+) — 47,1 %, (S/) — 19,2 %,( (S) — 7,2 %( -

" ( ' (S+) o 3 ! -
( ( ¢ ) : - (
" (R) — 13,3 %( (R+) — 26,5 %, (S) — 13,3 %,( -
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susceptible (S)
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Sphaerotheca pannoskev. var. rosaeWoronich.
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Distribution and development of roses powdery milde (Sphaerotheca pannosa Lev. var. rosae Woronjaimder
urban ecosystems of the Ukrainian Forest-Steppe arttie control measures

A. Marchenko

According to the years of research on roses iruthan ecosystems of the Forest-Steppe of Ukrapreading powdery
mildew caused by the pathog8p. pannosa Lev. var. rosae Woroniish39.4 + 12.6 % for the intensity of — 2.8 * foOthe
average air temperature 19.6 = 1.6 °C, precipitatid6.3 + 6.8 mm ARH — 66.4 £ 2,8 %, HTC — 1.4 + @Be first signs of
powdery mildew on roses in the urban ecosystemsolvasrved from the first decade of May to earlyeJunder average
daily temperature of 17.8 + 1.9 °C; precipitatioh4-5 + 18.5 mm; ARH — 61,2 + 11,5 %; HTC — 1,6 + 2y2ss manifesta-
tion of the disease was observed from the thircadewf June to early September for the averagg tihperature of
20.9 + 4.5 °C; precipitation — 4.6 + 17.5 mm; ARH4-8&+ 9.4 %; HTC — 0.5 £ 2.1. Two waves of develophand spread
of powdery mildew on roses were found out underd@@ns of urban ecosystems of the Forest-Steppmety spring-
summer (May to July) and summer-autumn (August ¢tolder). Also, the rates of development in the semfall wave
were 47.9 £ 15.6 %, with the intensity of 3.5 + pdint, which is 15 % or1.2 times higher than imirsp and summer, re-
spectively. Spring-summer roses mildew growth waseoved under average air temperature of 20.2 #@.Precipitation —
22.3+1.8 mm ARH - 65.6 + 1.8 %, HTC — 1.8 + 0.5nswer-autumn — 18.4 + 3.9 °C, precipitation — 9.54488Imm, ARH
-67.1£7.8%, HTC-1.0£1.9.

According to the results of immunological assesgnRosa L.collection samples infested withp. pannosa Lev. var.
rosae Woronictwere grouped by their resistance stability intonome (R) — 26.5 %, virtually stable (R +) — 47.1 %dimm
stable (S /) — 19.2 %, susceptible (S) — 7.2 %]Jenhighly susceptible (S +) were found. The flowasese grouped by ex-
pression of their resistance to: tea-hybrid rosegd#vided into immune (R) — 13.3 %, virtually s&@lfR +) — 26.5 %, medi-
um stable (S /) — 13.3 % susceptible (S) — 5.91¥bing — (R) — 7.4 %, (R +) — 16.2 %, (S /) — 4.4(%) — 1.5 %,; English —
(R) —4.5 %, (R +) — 2.9 %; floribunda — (R) — 1.5®,+) — 1.5 %, (S /) — 1.5 % of the total numbemeEstigated samples.
In the studied collection of practical importanoe $election as a source of polygenic stability enagroecology as a factor
of the selection of high virulent pathological tgp&f Sp. pannosa Lev. var. rosae Woroniahgi, are 20 sort samples of tea-
hybrid roses group, 3 — floribunda roses group,Ehglish roses a group. 20 sort samples of teaidhgsoup, 9 — of climb-
ing roses group and 1 — of English roses grouprituté to intensive development of both high- am Virulent pathogen
that causes epiphytoties that increase the rdtmition and the emergence of aggressive races.

Our research on studying the efficiency of applyingogical substances for powdery mildew of rosaseal: biological
substances hinder the development of the pathalagged by th&p. pannosa Lev. var. rosae Woronipathogen, in par-
ticular, the rates of tea-hybrid 'Emmy' rose sarhgles infestation with in the research variantsagpin 7.7 % of flowers; in
climbing 'Polka Babochka' — by 1.3 %, floribundabiller du Prince de Monaco' — by 3.3 % and in Engisise 'Princess
Alexandra of Kent' by 5.5 % less than in the cdningthout treatment).

The average performance of the studied biologicadyzts for the growing season of the genus Roseak.50.8 + 24.5 %,
with the highest protective effect for Tryhoderrd BT + Haupsyn (1: 1) — 68.5 + 22.2 %, Tryhodermin BT + Planryz
(1:1) — 67.4 £ 22.3 %, Tryhopsyn — 67 + 20.6 %, BanR/z — 62.3 + 21,9 %, BT Haupsyn — 61.1 + 22.7T¥e highest
efficiency against powdery mildew, caused $yy. pannosa Lev. var. rosae Woronioh the Tea-Hybrid roses of 'Emmy"'
class have pr Tryhodermin BT BT + Haupsyn (1:1) %9Tryhodermin Planryz BE + BT (1:1) — 75.7 %, Trghgn —
69 % -53, BT Planryz 4 %, Haupsyn BT — 50.5 %; omblhg roses 'Polka Babochka' — Planryz BT BT Haups$i %
Tryhopsyn, Tryhodermin Planryz + BT BT (1:1) — 50 %daupsyn Tryhodermin BT BT (1:1) — 48.2 %; grougrifionda
‘Jubile du Prince de Monaco' — Tryhopsyn — 49 %atpsyn Tryhodermin BT BT (1:1) — 47 %; Group Engkbse 'Prin-
cess Alexandra of Kent' — Haupsyn BT BT Planryzh®psyn, Tryhodermin BT BT + Haupsyn (1:1) + Planfyghoder-
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min BT BT (1:1) — 100 %. The combination of Tryhoaé BT and BT + Haupsyn Tryhodermin BT BT + Planryztet
ratio of 1: 1 and the application of 3 liters/h@d8.2 % and insectfungicide with growth stimulatigtion of Tryhopsyn (3
I/ha) have the highest effectiveness rates (ove¥pn protecting against powdery mildew on roséalbthe investigated
sort samples of different groups. Environmentalfesdrugs Tryhodermin BT, Haupsyn BT, BT Planryz,hipysyn are
effective againsSphaerotheca pannosa Lev. var. rosae Woronpighich makes it possible to use them under amustiof
urban ecosystems of the Forest-Steppes of Ukrainthié defense and phyfitostimulating effect oress
Key words: urban ecosystem&osal., Sphaerotheca pannodav. var.rosaeWoronich., spread, polygenic stability,

biopreparations, efficiency.
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Introduction. Orchidaceae are one of the largest and more divansig/ of flowering plants with
approximately 25,000 species in 736 genera cugreattognized [7]. Orchids widely distributed in
various types of habitats as epiphytes, lithophgteterrestrials, have been used all over the wiorld
traditional healing and treatment system of a nunobba&iseases [9, 12]. Until recently many orchids
species were screened and plants with high bieaaompounds were identified, whereby it was
found that medicinal orchids mainly are encompassethe next genera: Calanthe, Coelogyne, Cym-
bidium, Cypipedium, Dendrobium, Ephemerantha, Kaaleola, Gastrodia, Gymnadenia, Habenaria,
Ludisia, Luisia, Nevilia, and Thunia [16]. Unfortately, many of these orchids have become increas-
ingly rare due to over-collection as ornamental arediicinal plants.

Up to now a wide range of chemical compounds haenlisolated from various orchids including
alkaloids, bibenzyl derivatives, flavonoids, phetha@nes and terpenoids [15]. There are some evi-

° Buyun L., Tkachenko H., Osadowski Z., Kovalska L., Gyenko O., 2017.
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dences that extracts and metabolites of thesesplpatticularly those from flowers, steam and lsave
possess a wide range of useful pharmacologicalvitees, i.e. diuretic, antirheumatic, anti-
inflammatory, anticarcinogenic, hypoglycemic adtes, antimicrobial, anticonvulsive, relaxation,
neuroprotective and antivirus to treat differersedises and ailments including tuberculosis, pasalys
stomach disorders, chest pain, arthritis, syphjiisndice, cholera, leucoderma, diarrhea, muscular
pain, blood dysentery, hepatitis, dyspepsia, boaetdres, rheumatism, asthma, malaria, earache, sex
ually transmitted diseases, wounds etc. [13, 15].

A number of medicinal orchids have been screenedaftimicrobial activity against Gram-
positive and Gram-negative bacteria in recent ygEBF As a result, many scientists have reported
antimicrobial properties of various orchid speciasluding Coelogyne spp. [3-6, 8, 10, 14, 17, 18].

Therefore, we conducted a study aimed to investitfeg antibacterial effects of ethanolic extract
obtained from leaves of Coelogyne brachyptera Rclgaves against specific Gram-positive (Staphy-
lococcus aureus ATCC 25923 and methicillin-resis&naureus locally isolated) and Gram-negative
bacteria (Pseudomonas aeruginosa ATCC 27853, owetih-lactamases (M) Pseudomonas aeru-
ginosa locally isolated, Escherichia coli ATCC 2893almonella enteriditis locally isolated).

Materials and methods. Collection of Plant Materias. Coelogyne brachyptera is an epiphytic
species, endemic for Indo-China, occurring in exeg montane and highland forests on acidic sub-
strates at elevation between 1000-2500 m a.s.(Figf 1, 2).

A B

Fig. 1.Coelogyne brachypterplants, cultivated M.M. Gryshko National Botanical Garden glasshouses
a) growth habit; b) 5-7-flowered inflorescence, asging on a mature pseudobulb.

A B Cc

Fig. 2.Reproductive structures ofCoelogyne brachypterfiower: close-up of the flower;
b) labellum; c) gynostemium, pollinia are covered ¥ operculum. Abbreviations :
op — operculum; rst — rostellum; ss — stigmatic sdace.
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Preparation of Plant Extracts The leaves ofC. brachypteraplant cultivated under glasshouse
conditions were sampled at M.M. Gryshko Nationatd®ical Garden, National Academy of Science
of Ukraine. Since 1999 the whole collection of toab and subtropical plants (including orchids) has
the status of a National Heritage Collection of &lke. Besides that, NBG collection of tropical or-
chids was registered at the Administrative Orga@IGfES in Ukraine (Ministry of Environment, reg-
istration No. 6939/19/1-10 of 23 June 2004). Thikected leaves were brought into the laboratory for
antimicrobial studies. Freshly crushed leaves weshed, weighted, and homogenized in 96 % etha-
nol in the (leaves to solvent) ratio of 1:10 (waf)room temperature. The extract was then filtewsdi
investigated for antimicrobial activity.

Determination of antibacterial activity of plant esacts by the disk diffusion methodhe extract
obtained fronC. brachypteravas screened for antimicrobial activity using diféusion methods [2].
Gram-negative bacteri®#seudomonas aeruginosaTCC 27853, metallo-beta-lactamases T
Pseudomonas aeruginokecally isolatedEscherichia colIATCC 25922 Salmonella enteriditiocal-
ly isolated, as well as Gram-positive bacteri@itaphylococcus aure8TCC 25923) and methicillin-
resistantS. aureudocally isolated were used as test organisms.ndintbbial activity of crude extract
of the plant sample was evaluated by the paperdiiicsion method. The antimicrobial activities of
the extract tested were evaluated at the end ahtiwilated period by measuring the inhibition zone
diameter around each paper disc in millimeters eZdiameters were determined.

Statistical analysisAll statistical calculation was performed on sepamata from each bacterial
strains [19]. All statistical calculation was perfeed on separate data from each individual with
STATISTICA 8.0 (StatSoft, Poland). The followingreodiameter criteria were used to assign suscep-
tibility or resistance of bacteria to the phytocleats tested: Susceptible (B)15 mm, Intermediate
() =11-14 mm, and Resistant (RLO mm [11].

Results. The results of antimicrobial activity of ethanobgtract obtained fronC. brachyptera
leaves are presented in Figs 3 and 4.

Fig.3.Inhibition zone diametersproduced by theleaf ethanolic extract of
C. brachypteraagainst Gram-positive and Gram-negative bacteriaVl+m, n=6.

Our results showed that the ethanolic extracCofbrachypteraleaves showed strong activity
against the Gram-positive bacterial strains (20 dimmeter of inhibition zone fd8. aureusand 26.5
mm for meticillin-resistans. aureuy and moderate activity against the Gram-negdiaeria (18.2
mm for E. coli, 16.5 mm forP. aeruginosand 18.3 mm for (ML) P. aeruginosaand 14.8 mm fo8.
enteriditi9 (Figs 3 and 4).
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Fig. 4.Antimicrobial activity of ethanolic extract obtained from the leaves cC. brachypteraagainstGram-negative
bacteria —E. coli ATCC 25922 (A),Salmonella enteriditidocally isolated (B),Pseudomonas aeruginosaTCC 27853
(C), metallo-beta-lactamases (ML)-positive Pseudomonas aeruginodacally isolated (D).

Our results showed that the ethanolic extracCofbrachypteraleaves showed strong activity
against the Gram-positive bacterial strains (20 diameter of inhibition zone fof. aureusand
26.5 mm for meticillin-resistar$. aureus and moderate activity against the Gram-negdideteria
(18.2 mm fork. coli, 16.5 mm forP. aeruginosand 18.3 mm for (ML) P. aeruginosaand 14.8 mm
for S. enteriditi} (Figs 3 and 4).

Discussion.In the present study, it was found that ethanolitagt obtained from the leaves of
C. brachypterashowed antibacterial activity against Gram-positand Gram-negative bacteria. It
should be noted that ethanolic extract@f brachypterahas displayed strong inhibitory activity
against Gram-positive bacterial straiss &ureusind meticillin-resistars. aureus

Our observations are in well agreement with themspby several workers who have investigated
antimicrobial properties of various orchid speqesviously and validate the findings that the pres-
ence of alkaloid in orchid may be the reason fa dfficacy. Alkaloids are nitrogenous organic hnete
ocyclic molecules that have pharmacological effecthiumans and other animals. They are secondary
metabolites of plants and the well-known alkalditilude strychnine, morphine, codeine, nicotine,
atropine, cocaine, quinine, methamphetamine, resgrpaffeine and theophylline. As it was shown
previously, 214 orchid species in 64 genera coridir®o or more alkaloids. The phytochemical anal-
ysis shows the presence of alkaloids, carbohydrgtgsosides, saponins, terpenoids, steroids, flavo
noids, phenolic compounds, protein, phytosteraolnitass and phlobatannins in ethanol extract [14].

In addition, our finding appears to be consisteithhe results of a study by Sahaya and co-
workers (2013), who demonstrated antibacterialvigtiof the leaf extracts oCoelogyne nervosa
other species froroelogynegenus [14]. Of the five microbes testé&s¢udomonas aeruginosa, En-
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terococcus facealis, Bacillus subtilis, Salmonelideria, Corynebacteriapp.) all the microbes were
susceptible to the leaf extract ©f nervosawhich includes three Gram-positive bactefa facealis,
B. subtilis, Corynebacteriapp.) and two Gram-negative bactefa §eruginosandsS. enterid. Fur-
thermore, the ethanolic extract©f nervosasshowed the maximum zone of inhibition againsttihe-
teria P. aeruginosa(15 mm) followed byE. facealis(14.3 mm) andS. enteria(12 mm), whereas
B. subtilis, Corynebacterigpp. had 11 and 9 mm zone, respectively [14].

In our previous study [3-6, 8, 17, 18], we havenfmiced the assumption th@belogynespecies
could be potential resource of antibacterial oifangal agents. We have determined antifungal poten
tial of eleven species of orchids, nam€lgelogyne viscoshindl., C. cristataLindl., C. lawrenceana
Rolfe, C. pandurataLindl., C. assamicaLinden & Rchb.f.,C. fimbriata Lindl., C. ovalis Lindl.,

C. asperataLindl., C. speciosaBlume) Lindl., C. tomentosalindl., and C. brachypteraRchb.f.
againstCandida albicansEthanolic orchid extracts resulted in considexahlppression of growth of
C. albicans On the basis of these results, it was conclutatithe orchid extracts from various spe-
cies ofCoelogynegenus displayed varied antifungal potency. Iniefiesting to note, that among or-
chids selected, marked antifungal efficacy was oleskin case o€. speciosgmean diameter of in-
hibition zones was 19.7 mn§}, ovalis(18.2 mm)C. brachypterg17.2 mm), an&C. assamicg17.1 mm).
On the other hand, extract 6f cristatadisplayed least inhibitory activity against teshdus (mean
diameter of inhibition zones was 14.0 mm). Orchidse shown to exhibit antifungal activity against
a variety of mold species. Likewise, our resultsevedd that different extracts of epiphytic orchids
from Coelogynegenus have potent antifungal properties ag&@astdida albicansAntifungal activi-
ties shown byC. speciosa, C. ovalis, C. brachypteeandC. assamicaxtracts were most active then
other extracts [18]. Moreover, ethanolic orchidf leatracts resulted in considerable suppression of
growth ofS. aureusConsequently, the orchid extracts from variousces ofCoelogynegenus dis-
played varied antimicrobial potency. Among orchégdected, marked antimicrobial efficacy was ob-
served forC. cristata (mean diameter of inhibition zones was 27.5 m@)tomentosg26 mm),

C. lawrenceang26 mm),C. brachyptera26 mm),C. viscosa25.5 mm),C. pandurata(24.5 mm),
andC. fimbriata(24 mm). Thus, our results showed that differeritaexs of epiphytic orchids from
Coelogynggenus have potent antimicrobial properties ag&@naureustrain|[17].

We also determined antibacterial and antifungakmt@l of ethanolic extract dE. cristataleaves
against Gram-positives( aureuspnd Gram-negativeP( aeruginosaandE. coli) bacterial strains [8]. All
microorganisms tested were susceptible to theshdedict ofC. cristata According to our observation, ex-
tract of C. cristatadisplayed the least inhibitory activity againgttingus (mean diameter of inhibition
zones was 14.0 mm). Our results showed that tlam@lib extract ofC. cristataleaves exhibited strong
activity against the Gram-positive bacterial stf@n mm of inhibition zone diameter f& aureul and
moderate activity against the Gram-negative bac(@8 mm foiE. coli). P. aeruginosappeared to be less
sensitive to the extract (the inhibition zone wgrim). Consequently, we conclude that ethanoliaeixt
of C. cristataleaves has potent antimicrobial activity agahsaureu$8].

The ethanolic extract df. ovalisleaves showed strong activity agaiBstaureug27 mm of inhi-
bition zone diameter), while ethanolic extract frpeeudobulbs revealed less activity (22 mm). Meth-
anolic and ethyl acetate extracts obtained fthnovalisleaves also showed appreciable antimicrobial
activity (32 mm and 35 mm, respectively), wherdase extracts from pseudobulbs revealed no anti-
bacterial activity agains®. aureud3]. Our study has shown that ethanolic extraotsnfleavesand
pseudobulb®f C. tomentosaxhibited strong activity againSt aureugdiameters of inhibition zone
were 29 mm and 30 mm, respectively), while methanektract from leaveand pseudobulbs re-
vealed less profound activity (18 mm and 10 mmpeetvely). Moreover, it has been observed that
ethyl acetate extract obtained frdn tomentosgseudobulbs also showed appreciable antimicrobial
activity (25 mm), while those extracts from theves, as well as hexane and dichloromethane extracts
both from the leaves and pseudobulbs revealed tipaaterial activity againsg. aureusHence, the
overall results of the our investigation providedewce that the crude extracts obtained from leaves
and pseudobulbs @. tomentos&ould be considered as promising natural antirbietqroducts [4].
The ethanolic extract from leavaad pseudobulbsf C. huettnerianaxhibited strong activity against
E. coli(diameters of inhibition zone were 28 mm and 13 mespectively), while others extracts from
leavesand pseudobulbs revealed minimum activity. Simylaitl has been observed that ethanolic ex-
tract obtained from leavend pseudobulbalso showed appreciable antimicrobial activity ages.
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aureus(19.5 mm and 21 mm, respectively), while thoseaexs in ethyl acetate, hexane and di-
chloromethane both from the leaves and pseudolmfill@s huettnerianaevealed no antibacterial ac-
tivity againstS. aureu$5].

Conclusions.Thus, the present study revealed the good antibi@ractivities of ethanolic ex-
tract obtained from leaves @f. brachypteraYet, this research illustrates that a Gram-posibeacte-
rium was more susceptible to the ethanolic leafaexs of C. brachypteraas compared to Gram-
negative bacteria. Beside, extract ©f brachypteraleaves has displayed strong inhibitory effect
againstS. aureusand meticillin-resistan®. aureusTherefore, the findings of the present study sup-
port the suggestion th&oelogyneplants could be considered as a rich source abwsibioactive
compounds with antimicrobial potency. To conclufiether work is required to find out the active
substances fror@. brachypterglant extracts and to carry out pharmacologiaadist.
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The antimicrobial activity of ethanolic extract obtained from leaves ofCoelogyne brachypter&chb. f. (Orchida-
ceag

L. Buyun, H. Tkachenko, Z. Osadowski, L. Kovalska, OGyrenko

A number of medicinal orchids have been screenedrftimicrobial activity in recent years. As a rigsmany scientists
have reported antimicrobial properties of variousha species, includinGoelogynespp. The aim of the present study was
to investigate the antibacterial effects of ethemektract obtained frorCoelogyne brachypterRchb.f. leaves against spe-
cific Gram-positive $taphylococcus aureuBTCC 25923 and methicillin-resista®. aureudocally isolated) and Gram-
negative bacteriaPceudomonas aeruginogd CC 27853, metallo-beta-lactamasesT{itpositive Pseudomonas aerugino-
salocally isolated Escherichia coliIATCC 25922 Salmonella enteriditifocally isolated). Our results showed that theaeth
nolic extract ofC. brachypterdeaves showed strong activity against the Granitigedacterial strains (20 mm diameter of
inhibition zone forS. aureusand 26.5 mm for meticillin-resista® aureus and moderate activity against Gram-negative
bacteria (18.2 mm foE. coli, 16.5 mm forP. aeruginosaand 18.3 mm for (ML) P. aeruginosaand 14.8 mm fofs. en-
teriditis). The present study revealed the good antimictamtivities of ethanolic extract obtained fromvea ofC. bra-
chyptera.A Gram-positive strainsS, aureusand meticillin-resistan§. aureuswere more susceptible to the ethanolic leaf
extracts ofC. brachypteraas compared to Gram-negative bacteria. Beside,o¢xdfaC. brachypteraleaves has displayed
strong inhibitory effect again&. aureusand meticillin-resistan. aureusTo conclude, further work is required to find out
the active substances frd brachypterglant extracts and to carry out pharmacologiaadists.
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Ecological aspects of regulation of spider mites nub@r on vegetable crops in the greenhouses

A. Tkalenko, Ju. Tkalenko

Vegetable greenhouses make one of the leadingrsexftagriculture in Ukraine, which allows to olstdiigh yields per
unit area and provide the population with vegetaisteducts all year round. A lot of pests like pdiggous, greenhouse
whitefly, thrips, aphids, shovels, nematodes angsiause great damage to vegetable crops in gresesh These kinds are
eco-plastic, with high fertility and low mortaliig greenhouse conditions.

Spider mites (class of arachnids — Arachnida, sugscinites — Acari, family acaricide — Acaridae) wigespread and
dangerous pests in greenhouses, which feed ontheme200 different plants.

Conditions of greenhouses define the specificitplahts protections. A lot of cultivations(30-40 anvegetation sea-
son), failure to comply with terms of waiting causegetables products pollution with pesticides aedts resistance to
chemicals.

Consequently, the most effective method of plantgatipn against the pests is applications to bicklgoreparations
which can significantly reduce pesticide and reeaitable yields of environmentally safe vegetalbdelpction.

The monitoring conducted during 2015-2016 in theeghouses in Kiev region revealed three speadiapider mites:
common Tetranychus urticagyed {T. cinnabarinus)andT. bimaculatusamong which the first two dominated.

It was found out that cucumbgrntingwere the most populated with spider mitass average of 45.3 % of plants with
an average number of 64.3 specimen / Jaafhatoes — up to 24.5 % of the plants. Much lesafaded with mites were
green crops (15.6 %) with an average amount of §degimen / leaf, though arugula planting in théngp— summer grow-
ing season were settled to 34.5-43.4 %, and théoauneached to 34.5 specimen / plant.

Constant feed base, lack of natural predators, optitemperature and humidity in greenhouses, asasdthe ability to
feed on various weeds are favorable factors fontaaiing populations of spider mites during thevgrg season.

Assessment of the efficacy of biologics to proteegetable crops from spider mites was made on dkis lof monitor-
ing with regard to the maximum period of their harm

Double spraying of cucumbers with biological prepi@mns hindered the development of spider mite6%%-72.3 % in
the variants with Bitoksybazilyn in liquid and digrms; 89.5 % — with Aktofit; on tomatoes the effoy of biological prepa-
rations ranged 66.7 to 75 %.

The amount of herbivores on the green crops inrerpatal variants decreased by 65.2-73.4 %. Biolgreparations Aver-
syktyn-C, Aktarofit and Matryn provide 100 % tedtaliefficiency against mites on cucumbers, tomaioesyreen crops.
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It has been found out that at the beginning ofdgteving season mites colonize the plants rapidlyrenperiphery of
greenhouses, near metal and heat radiators, tegrséttled throughout the greenhouse. Delays atrivent causes  signifi-
cant increase in mites population.

Strict adherence to approved standards and thepiiaity of treatments promotes longer preservatidrefficiency of
remedies and is one of the important ways to prethenresistance.

Long-term studies show that if spider mit@®tranychus urticagdrevail on vegetables plantations, biological prapa
tion Aktofit 0.2 % c. e. provides effective reduati of its population. If populations of mités cinnabarinusand T.
bimaculatusdlominate, the protection system should be imprasethese species show a natural resistance to ataniy
cides including avermectines.

Key words: cucumbers, tomatoes, green crops, greenhousesr spitgs, biological preparations.
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Herbicides efficiency on white lupine crops dependig on weeds species compaosition

O. Veresenko, T. Levchenko

White lupine is one of the best forage crops. Newieties of lupin, that are created in recent yeaus listed in the Na-
tional register of plant varieties of Ukraine, havaumber of valuable traits that can give high statble yield of seeds and
green mass and thereby to ensure the needs ablikesigh-quality, higher protein feed. Due tohitelogical characteristics,
lupin is a crop that needs weeds clean areas. &erdination of species composition of weeds ardefifiectiveness of
herbicides for lupin crops still remains understgidand important issue.

The aim of the research was to study the levehfgfstation and species composition of weeds onewhfiin crops and
the effectiveness of various herbicides, dependimgctive substance, of the rate and timing ofganign herbicides.

The research was carried out in 2013-2015 in NS6titlite of agriculture NAAS" in the fields of exjraental farm
"Chabany" (Kiev region, Kievo-Svyatoshinskiy rayomhere was studied the effectiveness of the folhgwherbicides: Tre-
flan (active ingredient trifluralin); Frontier Optia (active ingredient dimethenamid-P); Jupiteriactubstance imazatapyr);
Harnes (active ingredient acetochlor); Prometrexia ingredient prometryn); Stomp 330 (active edjent pendimethalin)
and the tank mix Treflan + Jupiter, Harnes + JupReometrex + Jupiter on Cabanskiy and Serpnevigtias of white lu-
pin crops. Records of the quantity and compositimaysis of weeds was carried out on plots of aflards of experiment in
two terms: 30 and 60 days after applying the loétbs.
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To evaluate the effectiveness of herbicides fodieetion of weeds, their influence on the growtld alevelopment of
various plants it is necessary to determine the ehtinfestation and species composition of we€ilsntitative account of
weeds on crops of both varieties of lupine on sastiof the control variant without herbicide andhwut weeding, showed
that the level of contamination depends on theegptdcexperiments of its pre-crop and vegetatiordd@ns. The results of
the determination of weeds in 2013, 2014 and 20&5s@nificantly different both in quantity and spEs composition. In
2013 the number of weeds in average plots of batleties of lupine made in the first period of amebof 36.9 and 55.8 in
the second pieces, in 2014 respectively — 185.51862 pieces, and in 2015 — 177.7 and of 145.depiger 1 fm The
harmfulness of the weed is determined not only bylmers but also their species composition, theeeffar an objective
assessment of the pest damage it is essentialke sume to consider the kinds of weeds. In 2013avotyledonous annual
weeds dominated, which made 77.0 % of the tota20it4 it made 95.6 % of annual dicotyledonous,dh32dicotyledonous
annuals made up to 72.2 %.

The main objective of our research was to exantieeeffectiveness of different herbicides in weeaistol. The best
results on the efficiency of the overall infestatian crops of both varieties of lupine was obtainedhe variant with incor-
poration of the tank mixture Harnes + Jupiter: dose of 1.0 + 0.5 I/ha, incorporation after sowibgfore emergence. On
average over three years, weed control was achiisedunoff accounting for 80.1 % and the second8.5 %. Tank mix-
ture Prometrex + Jupiter also showed good resthiesdose of 2.0 + 0.5 I/ha, applying after sowingfore sprouting (the
level of destruction of weeds over the years oéaesh ranged from 67.4 to 85.5 %) and herbicidenekain its pure form:
dose 2.0 I/ha, applied after sowing, before emeargé¢an average for 3 years the level of weeds w&#in equaled 79.0 and
76.3 % in the relevant terms).

Key words: white lupine, weeds, species composition, herbidigttive ingredient.
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Assessment of urea impact on some physical and chieal characteristics of insecticides working solutins

M. Sekun, V. Berezovska-Brygas

The paper deals with the role of urea as an arg@ador in working solutions of microbial and chealiinsecticides of
different classes of chemical compounds and prépas Evaporation was determined with express-otkthased on
weight determining of mass loss rate from the wietterface. Determination of surface tension ofitiguvas carried out
using stalagmometric method.

The amount leaking from a certain volume of liquid stalahmometr depends on its surface tensione(galy
proportional relationship). Distilled water was #tandard for comparison.

It was found out that addition of 20 %arbamide to working solutions of chemicals of vasiclasses of chemical
compounds and preparations reduces drops evaposgoificantly.

The difference in the rate of evaporation was matide 2 minutes after applying the liquid to a pie€ cover glass. If
during this period Korahen and Konfidor solutiomagorated without additives by 24 and 31 % respelsti the mixture of
+arbamide evaporated by 9 % only. The figure waart864 or 28 % and 29 % respectively in 8 minutés. water evapo-
rated completely (100 %) within this period.

Similar results were recorded under addition+afbamide to bacterial suspensions of Bitoksybatsytid Lepidotsyd
bacterial biopreparations. The water evaporatedobetely in 8 minutes, while the substance withaidiives evaporated by
71 % and 63 %, respectively, and under additior-afbamide — only by 39 % and 40 % respectively. Otligogen
fertilizers like ammonium nitrate and 50 % Plav Xtare of Nitrate ammonium anedarbamide) are known to have good
antievaporator characteristics.

However, because they create an acidic environifpt= 4.0), unlike+arbamide (pH 6.9) should not use them
because most microorganisms developing in a neetraironment and suffer oppression in acidic anderalkaline
environment.

Surface tension rate in freshly made solution @haical and microbiological preparations ranges ZI1L2 din/cm and
is acsncgptable, since in most cases lants leavefaadts are sufficiently wetted under the solusanface tension of 40-50
din/cnf.

However, unlike the evaporation process, the astdibf 0.20 %tarbamide to aqueous suspensions and emulsions prep-
arations does not affect the surface tension ofthation.

The difference in performance between the surfansion of solutions of various preparations, apghrecan explain
quantitative content in its composition of surfatta High levels of surface tension of microbiaégarations suspensions
(close to the water level — 72.8 dinfris associated with low surfactant content irirthemposition (less than 0.05-0.1 %
of the total amount of liquid).

Thus, in the medium reactiorarbamide is compatible with working liquids of ctieah and microbial insecticides. It
has a good antievaporator effect since its additbowater emulsions and suspensions preparaticudtsen reduced drops
evaporation from the treated surface by more tharirthes.

+arbamide does not affect the surface tension iematulsions and insecticides suspensions. Thisdfig determined
by the content of surfactants in the compositioot@mical and microbiological agents.

The approximate characteristics of working solusi@ontinues 24 hours after the preparation, whigasggrounds to
determine the period of their application withdue efficiency reducing.

Key words: insecticides, biologics,arbamide, surface tension, medium pH, evaporation.
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Efficiency of forest amelioration in Zhytomyr Polissya

I. Budnik, A. Pitsil, S. Kovalyova

The aim of the research is to determine a rol®st amelioration as an optimizer in the horizbradistribution of an-
thropogenic pollutants from water headers thatgrel to the length of structural basin in forest agrarian landscapes.

Forest plantations play an important amelioratiaet in the environment as a whole and in forest agicrian land-
scapes in particular, being quite powerful watgutators and erosion preventers.

Snow gaging survey was carried out to study thareatf snow retention and distribution on adjaditds affected by
shelter forest belts. The objects of the reseamte k0 forest belts of different design, in whiehrtutes have been made.

There was close relationship between aerodynamédsi¢ed wind speed) and volume (V¥ Xm™) of retained snow: the
stronger is the total windshield, the greater &\hlume of retained snow.

Snow was retained on the two fields adjacent tedbbelts, indicating the positive impact of forbetts regardless of
spatial orientation. The thickness of snow trailioter-belt fields facing away from wind is appnaxtely 1.5 times greater
than that facing towards wind.
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The data of our water balance observations (199%Rihdicate that forest plantation runoff is gealigriess than per-
ennial grasses (fallow) runoff. The difference begw plowed land and forest belt is negligible.

Experimental studies revealed correlation betweenff and wash depending on the species compoggiftwood and
hardwood) and stand density. It has been establigta surface runoff in hardwood stands consistingiore than five trees
is significantly reduced compared to pine plantatio

The results of the research has showed that thufispaetivity of *'Cs in 0-20 cm soil layer varies synchronously as the
distance from the top of the basin increases s tacrease in cumulative area and reaches thénmiax value in the near-
belt area and directly in the forest belt.

According to the results of research it has beendahat the differentiation of runoff and erosiodicators in different
structural elements of agrarian landscapes becaitiegtely apparent on hydrological characteristEsmall rivers and on
the nature of substance runoff material within itipeiols.

There is quite close relationship between the attur of the pool territory with forest plantatio¢isrest cover) and the
turbidity of small river runoffs within these pools

Based on the above it can be argued that the pi@diot'*’Cs migration development in the Polissya forestagri-
an landscapes is possible due to constructionraftional models of their individual elements. Progtic models obtained
have made it possible to develop effective waysdfonuclide migration management based on theecbtransformation
of sediment runoff that has to be recorded in tydrdgraphic network preventing its migration beyaidmentary water-
collecting headers. Prognostic functional modelglefnents of forest and agrarian landscapes camniiee the basic pa-
rameters of their support elements, foremost anvanigh are protective forest plantations that predaptimizing effect on
the horizontal migration of radionuclides and otaethropogenic pollutants.

An important link in preventing spatial migratiohrauclides and their accumulation in soils attactwethe landscapes is
the expansion and preservation of forested arehéield-protective forestation that are naturalvensal filters.

Key words: river, amelioration, pool, landscape, soil, ptin, migration, runoff, forest.
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