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DIFFERENT SEEDS PRE-TREATMENT METHODS

As we know Leguminosae is one of the most important and largest plant
families and is composed of about 750 genera containing above 19,000 species
which distributed worldwide. Leguminosae has major impacts on agriculture,
environment, animal and human nutrition, and health. Glycine max (L.) Merr is
one of the world’s most important and useful crops. It assessments for 29,7% of
the world’s processed vegetable oil and is rich in dietary protein both for
human food and animal feed. Soybean is grown on 10 million hectares of land
on five continents with annual total production of 241 million tons and
productivity of  2 ton/ha. In our country soybean plants biologically fix 155-
198 kg /ha  of  atmospheric  nitrogen.  It  is  one  of  the  best  predecessors  in  crop
rotation, a stabilizing factor in the growth of grain production, and the
strengthening of farm economies. However, in the elimination of the deficiency
of fodder protein, register lack of use by our livestock keepers, although the
whole world feeds soybean to have more meat, milk and eggs, etc [1].

The fixation of molecular nitrogen have the great practical importance,
because the industrial production of chemical nitrogen fertilizers requires
significant costs of energy, and they can be harmful from the ecological point
of view. The making and use of biological preparations based on nitrogen-
fixing microorganisms is the most effective method of increasing the
productivity of plants and the quality of their crops, which allows preserving of
soil fertility and ecological balance of the environment. Their use makes it
possible to regulate the abundance and activity of a useful microorganisms in
the soil rhizosphere of grown crops and also provide plants with fixed from the
atmosphere nitrogen.

Among the general requirements for the creation of biological preparations,
the following are important: high titer of active cells, the required shelf life,
transportability, manufacturability – solubility, the ability to retain on seeds,
and the economy of their production.
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Nowadays more and more popular and appropriative is the use of biological
liquids. It is interesting to use inoculants for seed treatment. We know that pre-
plant seed inoculation with nodule bacteria of leguminous plants provides a
tangible increase their crop on the soil where these crops were not grown. And
the ground, where this culture was not grown, do not suffer.

One of the important factor that influences the effectiveness of these
products is their proper application, as improper treatment of preparation loses
its effectiveness. Therefore, an experiment was conducted using various forms
Rizoaktiv inoculant for soybean seed treatment. The product contains strains of
Bradyrhizobium japonicum, which come in symbiosis with the plant and fix
atmospheric nitrogen.

The  aim  was  to  determine  the  best  way  to  pre-treatment  of  seeds.  To  the
preparation was added a special fluorescent colorant, that made possible to
match the degree of product coverage for different methods of seed treatment.

Observe the simplest techniques of growing soybeans and the process of
seed treatment with an inoculant using the example of the Rizoaktiv preparation
of the Institute of Agroecology and Environmental Management of the National
Academy of Agricultural Sciences. The instructions of this preparation, as well
as many others, indicate that it is used for presowing seed inoculation by
mechanized or manual treatment of the seed. We conducted an experiment,
where we added a special luminescent colorant to the liquid. We show the
degree of inoculant coverage of the seed for various treatments.

For conventional manual method of processing and using the liquid
formulation coated seeds were 50–60%, peat form of adherent with Rizoaktiv
based on activated carbon with adherent provide 45% treated seeds. Seed
treatment using a concrete mixer provided 80–95% of the coated seed,
regardless of the form of the preparation. For seed treatment in bunkers seeders
used Rizoaktiv based on peat, which provided seed coverage without an
adherent of 52%, and with an adherent – 75-80%. And a form based on
activated carbon, which provided a coating without an adherent of 60%, and
with an adherent – 80–85%. The last processing method – using etched
machines. This process is automatic and covers the seeds for 85–95%
regardless of the form of the product. However, with this method of treatment
you have a risk of injuring the seeds [2].

 So it is advisable to use inoculant as pretreatment with cement mixer – in
the case of manual processing of seeds and usage etched machines – in the case
of automatic processing of seeds. In the processing of soybean seeds before
filling directly seeding machine we recommend to use adherent and clearly
follow the manufacturer’s instructions to prevent the risk of loss of seeds
flowability. In automatic processing mode, manufacturer should take
responsibility to choose etched machines and prefer aggregates that less destroy
seeds.
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INFLUENCE OF HYDROTHERMAL CONDITIONS ON THE
MICROBIAL CENOSIS OF THE SOIL OF AGROECOSYSTEMS

Climatic conditions carry both direct and indirect impact on the livelihoods of
organisms and soil formation. The temperature and humidity are important
components of environmental conditions that regulate the flow of soil-biological
processes. This may adversely affect the organic component of soil, enhance the
processes of degradation and increase greenhouse gas emissions. This will
decrease productivity of agroecosystems and the quality of the resulting product.

Study of the taxonomic structure of soil microorganisms is of great
theoretical significance for understanding the structure of the soil microbial
community, the nature of the interaction of individual species of microorganisms
belonging to this community, as well as their participation in the processes of soil
formation and circulation of substances. The structure of the association of
microorganisms varies under many factors.

The analysis of the taxonomic structure microbiocenosis of two types of soil,
depending on the effects of the weather and fertilizer systems. Taxonomic
structure soddy podzolic soil natural ecosystem has the structure: 76–80%
bacteria, mycelia’s organisms – 20–24%. Taxonomic  structure has the structure
of chernozem: 90-–93% bacteria, mycelia’s organisms – 7–10%. Fallow soil
taxonomy structure is characterized by stable than the of soil agroecosystems, to
withstand adverse weather conditions such as drought, water shortage or excess
moisture.

Taxonomic structure of microbiocenosis soddy podzolic soil agroecosystem
is not stable and reacts as the type of fertilizer as well as fluctuations in moisture
and weather conditions. The most vulnerable microbiocenosis in the soil can be
traced in the application of mineral fertilizers in arid conditions. The rapid
development of streptomycetes bacteria and decrease the share in the total
microbiota occurs at long application of fertilizers. When moisture deficit
growing number streptomycetes, they occupy almost a third in the taxonomic
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structure. Thus the structure of bacterial communities reduced to 66,3–67,8%. In
chernozem of agroecosystems there is a more stable and balanced structure of
microbiocenosis. Mycelia’s organisms are more sensitive to external factors and
that among them there is redistribution in microbiocenosis structure. The highest
proportion is detected in the application of fertilizers both separately and in
combination with organic fertilizers. Impact factor fertilizer is more important
than the weather factor for chernozem.

We analyzed of the functional and taxonomic structure microbiocenosis of
dark gray soil, depending on the effects of the weather and fertilizer systems.
Fallow soil taxonomy structure is characterized by stable than the of soil
agroecosystems. Deregulation of trophic relationships in microbiocenosis take
place at high temperatures and lack of moisture.

The functional and taxonomic structure of microbiocenosis of soil
agroecosystem  is  not  stable  and  reacts  as  the  type  of  fertilizer  as  well  as
fluctuations in moisture and weather conditions.

This is supported by fewer correlation and correlation galaxies simplified
structure of soil agroecosystems in bad growing season, especially in soil without
fertilization and by making only mineral fertilizers. The use of organic-mineral
fertilizer system brings state of the soil microbiota agroecosystems to fallow.

The results showed that field data interpretation of soils properties is difficult,
particularly when several factors exerting an influence on microbial communities
are involved. Further studies are necessary in order to confirm these preliminary
field data.
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THE ANALYSIS OF ECOLOGICAL FOOTPRINT FROM THE MAJOR
DIET TYPES

The Ecological Footprint measures the quantity of biologically productive
land and water required to both provide the resources consumed and absorb the
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waste produced [1, p. 29]. The Ecological Footprint is thus a composite
indicator which, through conversion and specific equivalences, measures the
various ways in which environmental resources are utilized through a single
unit of measure, the global hectare (gha). The calculation methodology is
identified by the Global Footprint Network and includes the following
components in the calculation [2, p.76]:

Energy Land, represents the forest area required to absorb the carbon
dioxide produced by fossil fuel burning and power for the production of that
good;

Cropland, represents the area of cultivated land necessary for the
production of food and other non-edible resources of plant origin (cereals, fruit,
vegetables, tobacco, cotton etc.);

Grazing Land, represents the area required to produce food and non-
edible resources of animal origin (meat, milk, wool etc.);

Forest Land, represents the land, either cultivated or wild, utilized for
the production of wood-based products;

Built-up Land, represents the land occupied for the construction of
roads, homes and other infrastructures;

Fishing Ground, is the marine and fresh water area required for fisheries.
According to recent statistics published by the Global Footprint Network

(GFN), a citizen who lives in a country with a high income, in order to maintain
the desired level of well-being, requires an area of about 6.1 gha (1gha is
approximately 170 square feet total per day), more than twice the global
average (2.7 gha) [2, p. 211]. Analyzing the data in its components, one finds
that food consumption is the first entry in terms of impact, with a significant
Ecological Footprint totaling around 30–40 percent, which corresponds to
about 1.8/2.4 gha per year. Referring to the average consumption (2.1 gha) and
the reported daily impact, one can assume that every individual needs
approximately 60 square meters to meet their global needs for food. The
estimate takes into account the fact that, on average, a citizen who lives in a
high-income country follows a diet of 2650 kcal per day, considering the
consumption of both food and drink, including food waste (unfortunately, a
very common phenomenon).

Comparing the footprint from food consumption the first factor to be taken
into account is the variety of nutrition strategies adopted among various groups
of population. Culture, religion and traditions, natural climate conditions are
major determinants of what and how people eat. Currently the most typical
diets found around the world, including Ukraine, are carnivorous, omnivorous,
vegetarian and vegan. Each type has its variations, but it is possible to make
general conclusions. Thus, carnivorous diet makes up 3.3 gha, omnivorous –
2.5  gha,  vegetarian  –  1.7  gha,  and vegan –  1.5  gha.  The  first  two diets  create
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considerably higher environmental pressure on the environment, but their final
value strongly depends on the amount of red meat consumed. If the proteins are
mostly coming with pork, poultry and fish, the footprint of the diet will
decrease to 1.9 gha. So, as it can be seen, a widely adopted vegetarian diet may
not be enough to make the food system sustainable, unless greener agricultural
practices, such as renewable energy application, are also implemented [3].
However, vegetarians normally do not ignore other environmental degradation,
but seek to incorporate green living into their daily and dietary lives, which
does not exclude them from engaging in a range of other activities to protect,
repair, sustain, or enhance the environment. Therefore rising number of
vegetarians means rising population awareness about environmental problems
and readiness to change something and demand corresponding actions from
industry and politicians.

On average, in Ukraine population is practicing omnivorous diet with shifts
to carnivorous. But due to domination of pork and poultry as a major source of
protein, the mean food footprint is at the level of 2–2.3 gha.

In order to assess the current situation with food consumption in Ukraine
the polling of students of various specialties was conducted. Being the most
active part of the society, students reflect in their habits all the existing cultural
and social trends, as well as efficiency of information policy in the field of
making national life style healthier. The survey was conducted among 698
students  from  the  first  to  4th  year  of  study.  They  were  asked  to  fill  in  the
questionnaires concerned their nutrition (type of diet, volumes of food
consumed, origin and quality of food products), which made it possible to
assess the ecological footprint of each student.

In processing the data, it turned out that most of the students buy food in
supermarkets (because of the cost and availability), and not on farmers markets
or natural food markets (again, because of the cost of the product, which is
much higher than the cost of fast food). Similarly, 53% respondents do not care
about quality of food, in terms of its “organic” or “ecological” production. 49%
students have characterized their diet as “omnivorous”, which includes an
assortment of meat, seafood, vegetables, dairy, and grains. Another 48% are
meat lovers, representing top of the food chain. Vegetarians count only 3%,
which is typical for general population of the country.

The number of vegetarians is growing together with the number of meat
lovers, which percept meat rich diet as a reflection of high social status. The
latter trend may lead to negative consequences and needs medical community
and policy makers, able to initiate and support information campaigns about
healthy diets.
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