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Carried out hydrochemical analysis of water reservoirs fishery basin of
the Southern Bug Vinnytsia region. On the basis of hydrochemical data
obtained in the laboratory, determined the level of pollution of water
reservoirs studied organic and inorganic compounds and its impact on the
fish fauna.

According to the research, we found that of the representative bodies of
water are clean Staroprilutskoy (top) and Serbinovsky reservoir,
hydrochemical parameters were within normal limits or have a slight excess
of the MPC. Most polluted nitrites and ammonium salt appeared new
reservoir. Thus, higher concentrations of organic and inorganic compounds in
water indicate significant contamination of reservoirs investigated. This, in
turn, affects the quality of fish products, and therefore poses a risk to human
health and life. Thus, the solution to the problem of water quality reservoir
fishery Southern Bug Vinnytsia region can be carried out on a new level
thanks to the environmental management of reservoirs based on the
experience of basin water resources management.

Reservoir pool Southern Bug, fishery, the maximum allowable
rate, hydrochemical indicators.

The continuous growth of human impacts on ecosystems, in particular
water, leads to zabrudnennnya of organic and inorganic substances. The
consequences of economic activity is changing the qualitative and
quantitative indicators of water environment reservoirs. Exceeding the
maximum permissible concentration (MPC) of chemicals dumped into the
water, affecting product quality breeding.

A characteristic feature of the basin of the Southern Bug, which makes
it stand out among other major rivers, it is a very large over-regulation. In the
pool has more than 8,000 artificial ponds, their total volume is about 1.5 km3,
which is almost runoff in shallow availability of 95% a year [1].

Recent studies of reservoirs (Romanenko VD, Yatsyk AV, Chernyavskaya
AP, Zakorchevna NB et al.) Are devoted to assessing their ecosystems
hydrochemical indicators and related primarily integrated water use. Instead,
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remain neglected medium and small industrial fishing reservoir, located in the
district. Southern Bug and its tributaries (p. Gums, p. Reeve, p. Snyvoda, p.
Rovok).

As a result of anthropogenic load for most of these reservoirs reduce water
surface area and volume was due to siltation and waterlogging of the upper
[1, 2]. It also led to changes in the hydrological, hydrochemical and
hydrobiological regimes of reservoirs. Consequently, the urgent issue of
industrial fishing reservoirs water quality.

This situation requires a systematic hydro-chemical research and
analysis.

The purpose of research is to study the characteristics of
hydrochemical processes of industrial fishing reservoir basin of the Southern
Bug Vinnytsia region.

Materials and methods of research. The study used field and
laboratory methods, the analysis of stock and literature. Also, during take into
account the direction of Ukraine on European integration and obtaining
competitive products breeding. Therefore, while benchmarking using MPC
maximum allowable values of water quality for fisheries reservoirs of Ukraine
and the EU Directive [3, 4].

Hydrochemical samples were taken in summer 2014 by conventional
methods [5, 6]. Samples were treated in the basin laboratory monitoring water
and soil in the "Southern Bug River Basin Water Management Administration™
in. Winery [6, 7, 8].

Results and discussion. Great Basin of the Southern Bug
overregulation and delayed inventory reservoirs region result in a reduction of
water surface area reservoirs. According to the Department of Water
Resources oblvodgosp Vinnytsia region reservoirs last inventory was
conducted in 1999-2000. And clarify options for most ponds happened over
twenty years [1].

This, in turn, indicates that as a result of prolonged use of most
reservoirs is abandoned. They quickly grow shallow, zabolochuyutsya,
overgrown aquatic vegetation, which leads to deterioration sanitary condition
of water bodies, including hydro-chemical indicators that directly affect the
fish fauna reservoirs. Not only continued operation affects the hydrochemical
parameters change, but also pollutants that come from wastewater for
household, industrial and silskohospodarskoho origin of enterprise-water
consumers. A number of reservoirs, including new reservoir has ruined the
water's edge to coastal protection strips and it is also the cause of the
acceleration of planar flushing of farmland and pollutants.

Investigated industrial fishing reservoir related to the type of channel
and flood waters. They owned matchmaker "Vinnytsyarybhosp" -
Staroprylutske (lower) Staroprylutske (top), Lozova, Voronivetske and
Pikovskiy (bottom) of the reservoir; Bar JV "Progress" - a new, Harmakske;
Serbynivskoyi owned by the village council - Serbynivske reservoir [1, 2].
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These ponds are among the most claimed for fish productivity (Pikovskiy
(lower) - 1900 kg / ha Staroprylutske (lower) Staroprylutske (top) - 1670 kg /
ha) [9].

Analysis of the data showed that all investigated waters permanganate
okysnyuvanist water exceeded MPC by 3-4 times (Pikovskiy (lower)
Staroprylutske (lower)) and was higher than figures BSKS5, indicating that
water pollution by organic substances. Exceptions were only Staroprylutske
(lower) and Serbynivske reservoir where water okysnyuvanist permanganate
was within normal limits, and rates BSK5 had significant excess of MPC
Ukraine and the standards were within acceptable by European (Table. 1).

The concentration of suspended solids and ammonium salt in these
reservoirs was in the normal range, and only in the new reservoir recorded a
slight excess of MPC ammonium salt 0.05 mg / dm3.

All representative bodies of water nitrite concentration exceeded MPC
by 3 times - Staroprylutske (lower) Staroprylutske (top); 6 times - Lozova,
Pikovskiy (bottom); 10-11 times - Harmakske, Voronivetske, Serbynivske and
New water reservoir of nitrite concentration reached a mark of 2.56 mhNO2 /
dm3, which at 32 times the rate of 0.08 mhNO2 / dm3. Increased
concentration of nitrite indicates the intensity of the decomposition of organic
matter and delay oxidation NO™2 to NO™3, which clearly points to water
pollution [10].

Dissolved in water nitrites have very high toxicity. By entering nitrite in
blood hemoglobin to methemoglobin okysnyuyut who is unable to carry
oxygen. Nitrite concentrations of about 1 mg / dm3 cause the death of fish
[11].

Also, the water reservoir New MPC recorded a slight deviation from the
norm is 0.52 mg / dm3fosfativ to 0.61 mg / dm3, which indicates washout
phosphate fertilizers from farmland. Phosphorus content in water is seasonal
fluctuations and depends on the ratio of intensity of photosynthesis and
biochemical decomposition of organic matter [10].

The pH environment is important for the formation of the chemical
composition of water, its purification process, ensuring living conditions of
flora and fauna reservoirs. In particular, lower pH enhances the solubility of
carbonates, sulfides, phosphates, heavy metals, migration and increasing
their availability for assimilation by living organisms, as well as poisoning.
Most fish is optimal pH = 6,7-8,6. This figure depends on factors such as
water temperature, organic matter content, the activity of living organisms,
etc. [10].
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1. Results of hydrochemical analysis of water reservoirs of industrial fishing
pool Southern Bug Vinnytsia region

GDC for GDC for Reservoir
Indicator fisheries fisheries o)
reservoirs, reservoirs, < - < g 2 s | 2| ©
OBUV Ne 12- Directive g =2 | = 2 x 3 00| ¢
04-1109.0800| 78/659/EC | L35 | =& | 2 | 2| E N | 88| €
T <= ° 2 = 3 X=| O
p. carp o) o) 3 ) (2B §
Air temperature, ° C - - 20,0 2000 18,0 28,0 28,0 240 31,0 31,0
Water temperature, ° C 28 28 25,0 240 220 250 250 26,0 30,0 29,0
10°
Hydrogen index, pH 6,50-8,50 6,0-9,0 8,6 7,7 808 74 8.2 8,6 8,6 8,2
Transparency, sm - - 15 10 20 15 20 8 15 20
Smell, point - - 2 2 0 5 0 2 2 4
Turbidity, precipitate — — — + - + — — — +
Impurities film — — — - - — — — — —
B|00mll’\g Water _ _ _*% +** _*% _*% _*% +** +** __*%
Suspended solids, mg/dm? 20,0 <25 13,0 14,0 12,0 14,0 15,0 15,0 13,0 12,0
Ammonium salt (NH4"), 0,5 0,8 0,18 0,33 0,15 0,55 0,16 0,20 0,16 0,15
mg/dm?3
Nitrites (NO2), 0,08 - 0,29 0,27 094 256 0,87 048 0,49 0,90
mgNO2/dm?
Permanganate oxidation, 20 - 61,8 19,0 15,2 36,1 57,2 54,9 82,3 27,6
mgO?/dm3
BSKs, mg/dm? 2 <6 18,4 5,8 44 11,3 18,05 16,75 27,2 8,65
BSKn, mg/dm? 3,00-6,00 24,5 7,7 59 150 240 223 36,2 115
Phosphates (PO.%) / 0,52/0,17 — 0,05 0,08 043 0,61 0,31 0,04 0,09 0,14

phosphate ion,mgPQO4/dm?

«—» - standard is not defined;

* — temperature during reproduction;

—** not observed; +** observed.
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Given that research conducted in the summer, namely in July, when the
air temperature reached the mark + 31° C, and water +30 ° C, pH values were
within normal limits MCL Ukraine and EU countries. Comparing pH for filling
reservoirs, which accounted for 60-80 years of the twentieth century. and the
value obtained in 2014 (Fig. 1) revealed a positive trend compliance with the
terms of the owners of water reservoirs.

Hydrogen _
index, pH 10

}

A A )

Reservoir

B nokasHuk pH 3a HanoBHeHHs BogocxoBULa

ElnokasHuk pH 2014 p.

Fig. 1. Dynamics of pH (pH) of industrial fishing reservoir basin of the
Southern Bug Vinnytsia region:
1 - Staroprylutske (lower); 2 - Staroprylutske (top);
3 -Lozova,; 4 - Voronivetske; 5 - Pikovskiy (bottom); 6 -
Serbynivske; 7 - New; 8 — Harmakske

Another important indicator is the Hydro importance of transparency,
the MPC is not standardized norms of Ukraine and the EU for the purposes
of fish farming, but what determines the biochemical processes that require
Insolation (primary production, photolysis) [10]. When analyzing indicators
of transparency in previous years (60-80 years of the twentieth century.)
And current research, it was observed lack of transparency from 8 to 20 cm
(for Snellenom) for the required water layer at least 30 cm in all
representative bodies of water ( Fig. 2). According transparency indicators
obtained during the filling reservoirs were between 40 to 55 cm [9].

14



Transparenﬁp T
,Sm
50 ¥

20 Hi
10 -
0

1 2 3 4 5 6 7 8

Reservoir

El noKasHuK I'lp030pOCTi 3a HaNnoOBHEeHHA BoAocxoBULLa

B noka3sHUK npo3opocTi 2014 p.

Fig. 2. The evolution of industrial fishing reservoirs transparency pool
Southern Bug Vinnytsia region:
1 - Staroprylutske (bottom); 2 - Staroprylutske (top); 3 - Lozova; 4 -
Voronivetske; 5 - Pikovskiy (bottom); 6 - Serbynivske; 7 - New; 8 —
Harmakske

Conclusions. According to the research we determined that the
representative bodies of water is the cleanest Staroprylutske (top) and
Serbynivske reservoirs, hydro-chemical parameters were within normal
limits or have a slight excess of the MCL. The most polluted nitrite and
ammonium salt is new reservoir.

Thus, elevated concentrations of organic and inorganic compounds in
the water indicate significant pollution of water bodies studied. This in turn
affects the quality of fish products, and therefore a danger to human health
and life.

Thus, the problem of water quality industrial fishing reservoirs
Southern Bug Vinnytsia region can be carried to a new level through
environmental management ponds on the experience of basin water
management. In particular, to: technical work on clean water from sludge
accumulated at the expense of increased depth of reservoirs, restore
coastal protection strips within the protection zones around bodies of water,
whose purpose is to create conditions of natural surface cleaning
wastewater.
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OcywecmerieH eaudpoxumu4deckul aHanui3 8600bl 8000XpaHuIuW
pbIbox03sticmeeHHO20 Ha3HadyeHusi bacceluHa HOxHo20 Byea BuHHUUKOU
obnacmu. Ha ocHogse audpoxumMuyecKkux OaHHbIX, [OJIYYEHHbIX 8
n1abopamopHbIX ycriogusix, orpederieH ypoBeHb 3az2psi3HEeHUs 800kl
uccriedyemMbix  8000eM0O8  Op2aHU4YecKuMu U  HeopaaHu4Yeckumu
COEOUHEHUSIMU U €20 8/1UsIHUE Ha uxmuogayHy.

[lo pe3ynbmamam uccriedogaHul, Mkl onpedenusu, 4Ymo U3
perpe3eHmamugHbIX 8000eM08 YucmbiMu sernistomcesi Cmaponpurnyukou
(eepxHee) u CepbuHosckoe  8oOoxpaHunuwa, audpoxumudecKkue
rnokazamesnu Komopbix O6biiu 68 npedesax HOPMbI  unu  UMenu
He3HadyumernbHoe  npeesbiweHue [K. Haubornee  3a2psi3HEHHbLIM
HUMpuUmMamMu U aMMOHUEM COrie8biM OKa3asiocb Hogoe godoxpaHunuuie.
Mmak, noebiweHHble KOHUEeHmpauyuu OpeaHUYecKUux U Heopa2aHU4YeCKUXx
coeduHeHUlU 6 800e yKasblgalkm Ha 3HadumersibHoe 3a2psi3HeHue
uccriedyembix 8000eMo8. Omo, 8 C80K o4Yepelb, 8/ussem Ha Kadyecmeo
pbI6HOU NpPOodyKyUU, a coomeemcmeeHHO rnpedcmassisem ornacHocme O
300p08bS U XU3HU 4ernoseka. Takum obpas3om, peweHue rnpobremsbl
Kadyecmea 600bl 8000XpaHunuw, pPbl6oxo3slicmeeHHO020 Ha3Ha4YeHUs
FOxHozo bysza BuHHUUKOU o0bnacmu MOXHO OCywecmensims Ha
Ka4yeCmeeHHO HOBOM ypos8He 6r1acodaps pauuoHarbHOMy
npupodorosnb3o08aHUD 8000eMo8 C y4emomM orbima b6accelHo8020
yrpasreHusi B00HbIMU pecypcamu.

BodoxpaHunuuje, 6accelH FO)xHO20 Byaa,
pbiboxo3silicmeeHHOe  Ha3HavyeHue, rnpedesibHO dAornycmumbil
KoaghghuyueHm, 2udpoxumuvdeckue rnoKkazamersu.
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The article stated that the government is focusing focuses on the
problems of agricultural production, but it does not solve the problems of
the village. The resulting large agricultural producer now leaves aside the
problem of social development of rural areas. It is noted that in the past
decade, more than half of agricultural GDP in Ukraine are produced by the
personal farms because these entities are able to revive the Ukrainian
village based on the high-tech environmental systems.

Agriculture, agricultural  holdings, rural development,
agricultural production structure, personal farm, farms

Given the significant contribution of agriculture to the overall GDP of
Ukraine and significant rural population structure in Ukraine, as well as the
complexity of social problems in rural areas Ukrainian regions, forecasting
and planning of regional development is necessary to assess the real
situation of this sector in Ukraine. Evaluation of efficacy and is promising
the course of development of agrarian sector of Ukrainian economy is not
possible without comparisons with global trends.

Problems of socio-economic development of rural areas devoted to
the works of famous Ukrainian scientists: VG Andriychuk, O. Borodina [2],
OG Pins, VP Horovoho, LV Moldovans IV Prokop, MK orlat, VK
Tereshchenko, Kl Yacoub and others.

Among recent publications should be noted Azhaman of IA [1] P.
Voytovych [8] A. V.Zbarskoyi [3] AV Nikulina [4] T. Nikulina [4], O . S.
Senyshyna [6] A. Sikora [7] G. Cherevko [8].

The aim - assessment of the agroindustrial complex of Ukraine and
the socio-economic development of rural areas. To achieve this goal it is
necessary to solve the problem on a review of current global trends in the
village to provide proposals for solving the problems in this area.

At the beginning of 2010 for the valuation of Ukraine took 1st place in
the world with exports of sunflower oil, 2 nd - canola and barley, 5th - corn,
6th - sunflower seeds, 7th - wheat, 9- that - soy. However, livestock
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Ukraine is not included even twenty world exporters. However, the general
economic indicators do not reflect trends in the distribution of the benefits
of increasing agricultural production and exports.

Although there are some rural pockets that even with European
requirements can be considered successful, the overall picture is not
encouraging. On the reforms of the 1990s in the newly independent states
of the former Soviet Union advisors promoted the success of agrarian
transformation depends on the speed of transfusion assets from inefficient
collective and state farms to the new effective owners. These owners would
have become family farms. No one even suggested that the formation of
the new owners will lead to the seizure of land large capital holdings and
excessive concentration of economic power in the agricultural sector.

The Government of Ukraine, despite the dynamic change of political
elites, throughout the period of agrarian transformations contributed to the
creation and development of big business in agriculture. In the old
stereotypes imposed by the public perception that it is large enterprises,
controlling hundreds of hectares of land that can "pull" the stagnation of
agriculture can provide high quality manufactured products and food
security, increase export potential and so on. Instead of family-based
economic role is part-time, as they were in the pre-reform period, although
in the last decade more than half of agricultural GDP in Ukraine is
produced in the sector and the subsidiary farms.

Holding structure is significant risk associated with structural
distortions in the economy of the country and in socio-economic,
demographic and environmental development of the village.

A small class of small and medium-sized commercial farmers and
small and medium enterprises on processing agricultural products,
operating in parallel with the agricultural holdings, are unlikely to survive in
a recent attack on land rights and their monopoly power in agricultural
markets and politics.

The lack of real government support of small and medium-sized
manufacturer in the agricultural sector is also contributing to the holding
position in agriculture. This increases the threat of food self-sufficiency of
the country, because it is small and medium businesses are able to support
the economy and the population in conditions of financial instability or a
new crisis. The export orientation of large agrarian capital destabilize
domestic supply, causing shortage of certain types of food and raw
materials. For Ukraine's membership in the WTO prohibits quantitative
restrictions on exports, so the best way of filling the domestic food market
was to increase prices. This situation provokes food inflation, falling
purchasing power, which affects the structure and quality of consumption
and may increase the incidence of "supply shocks", with which Ukraine is
now facing increasingly.
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But the greatest danger for the country lies in the field of rural
development, because agriculture - the production is not only agricultural
production but also the social benefits that are no less important than the
food and agricultural raw materials. The World Bank argued that public
goods and unstrained prices for factors of production are key terms of
macroeconomic regulation of elemental concentration in agriculture in
transition countries.

It can be argued that this structural deformation state agriculture
caused systemic degradation is happening in the rural society of Ukraine.
Significantly reduced employment, wages kept low, formed a large stratum
of the unemployed and the self-employed in private households. During the
period of agrarian transformations in social services in rural areas is
constantly shrinking [2].

Statistics show a steady decrease in the number of rural residents
and their migration to the city. Thus, since 1991 the share of rural
population decreased from 32.5 to 31.2%, and the city - in accordance rose
from 67.5 to 68.8% [1].

Note that rural areas are characterized by high levels of economically
inactive population. In 2012. in Ukraine with 12.1 million. economically
inactive people (those who are neither employed nor unemployed) aged
15-70 years 3.3 min. people (or 27.2%) was the population living in rural
areas. Almost every second person is economically inactive among the
rural population are pensioners, every fourth person is classified as
students and pupils. [6]

According to one study of the dynamics of the main indicators of
efficiency of social workers should contribute to the fight against
unemployment - wage levels in rural areas - it is 3.5 times lower than
wages in industry and economy in general. If in 1990 the ratio of wages in
rural areas to its size in the industry and the economy as a whole was 83.4
and 95.1%, respectively, in 2004-2014. It did not exceed 47.2 and 54.3%.
Thus, Ukraine is agriculture industry with the lowest wages.

The income level of the rural population does not allow them to
provide even simple reproduction of production, causing the shadow
employment, increased migration of farmers to the big cities or abroad [4].

From 2008 to 2011, the rural population decreased by 531.7
thousand. People, the number of settlements - 54 in number of secondary
schools decreased by 1,053 units. (in rural areas), hospital - at 312 health
posts - in 2745, libraries - 242 units [7, 8.

To help resolve these problems and public policy of rural
development. Thus, one of the main regulations, which aims to ensure the
development of rural areas, is State Program on development of Ukrainian
village until 2015. Analysis of performance gives reason to believe that the
set program objectives were not met. If the development of agriculture
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financed 79% of the planned amount, the social development of the
Ukrainian village was funded at only 14.1% of the planned amount [8].

By concentrating the focus on the problems of agricultural production,
the government does not solve the problems of the village. Agricultural
producers now leaves aside the problem of social development of rural
areas. Scarce, as a rule, the funds for this purpose in local budgets do not
affect the territorial utvoryuvalni processes in the country. That is, today the
village created an urgent situation - "producer wants, the community can
not", which has become increasingly manifest itself in the form of conflict.

Despite the fact that total output ¢ / agricultural production in Ukraine
in recent years shows a general upward trend it has not yet reached the
volume of 1990.

Grafting of total agricultural production is primarily due to the growing
share of crop production, which is now significantly exceeds the share of
livestock in total production. Livestock in Ukraine has lost its commodity
form, the number of cows, sheep and goats in Ukraine minimized. The
situation was partly stabilize individual farms.

It should make note that changing patterns of agricultural production
for grain production, in addition to reducing livestock production has
significant impact on such components as problems nourished Ukrainian
population, problems of rural employment in the villages and cities of
regional importance, which mostly housed primary processing of
agricultural products, as well as private land conservation for future
generations.

Agricultural Ukraine, despite a large enough total production did not
fully ensure the population of Ukraine a full set of food.

As can be seen from Table 1 for nutrition Ukrainian extremely lacks
sufficient production of beef, milk, plodovoyahidnoyi products. These are
the industries that create jobs and promotes expanding value-added
agricultural production per hectare of arable land.
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1. Calculation of the indicator adequacy of food consumption (per
person per year kilograms) [5].

Rational rate Actual Indicator
(calculated MoH | consumption in sufficiency
Ukraine) 2009 (State consumption
Products Statistics
Committee)
Bread' and bakery products 1010 1117 111
(in terms of flour)

Meat and meat products (in 80.0 497 0.62
terms of meat)

Including beef 31,1 9,8 0,32

Milk and dairy prqducts (in 380.0 2124 0.56
terms of milk)

Fish and fish products 20,0 15,1 0,76

Eggs (pcs.) 290 272 0,94

Vegetables and melons 161,0 137,1 0,85

Fruits, berries and grapes 90,0 45,6 0,51

Potato 124,0 133,0 1,07

Sugar 38,0 37,9 0,99

Vegetable oil of all kinds 13,0 15,4 1,19

Based on Table 2, you can see how big may increase milk and meat
production, even without taking into account the possible export. This
increase livestock production would not only improve employment in rural
areas, but also to stop the process of land degradation.

2. Actual (2010) nor necessary production dairy
thousand tons [5]

Product Actual production The need for Deficit to
Agricultural Farm’ Total starr]]d?\;ldzby normal_
companies | population the o consumption

Milk 2217 9032 11249 17480 -6231
beef 105 323 428 1440 -1012

After targeting large agricultural producers almost exclusively on grain
farming not only resulted in reduction in livestock, but also to a sharp
reduction of organic fertilizers in Ukrainian black soil, that already in the
medium term can have negative consequences. At the recommended rate of
one head of cattle for 1 ha of arable land in Ukraine we have five times fewer
cattle [5, P. 400 - 402].

The combination of subsistence agriculture or family farm functions of
land and property owner, manager and executor of all works directly
stimulates interest in obtaining the final results. Named small forms of
management can significantly save costs related to the organization and
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management of production processes. Since they do not share revenues on
profits and wages, there is room for maneuver between accumulation and
consumption, which have businesses other forms. Advantages of personal
and family farms and that in production, if necessary, can participate and their
disabled members - pensioners, teenagers, contributing maneuvering labor
during seasonal and adverse weather conditions. These forms management
guarantee employment to young heirs, contribute to their formation, they are
organically inherent ecological functions, as OSG and family farm is also a
place of work and area of residence of its owner.

A crisis socio-economic situation and the lack of state support for social
resettlement settlement network, go today to meet the interests of the rational
model farmers almost impossible [3].

The economy of the village is based on European forms of family
management. Family farms for centuries demonstrated their effectiveness
and the possibility of adapting to changes in internal and external institutional
environments. Therefore, the present European institutional space
development of agriculture and rural areas largely focused on achieving long-
term, cost-effective development of family farming, while maintaining the
natural foundations of life and ensuring economic and social protection of all
segments of the rural population.

Conclusions.  Agricultural  production  Ukraine  despite  the
demonstration of continuous growth and rapid concentration of production in
agricultural holdings, has not yet reached the volume of 1990. The structure
of agricultural production for the past 20 years much has changed, due to a
significant decrease in livestock and berry. Keeping a certain balance
consumption of animal fats provided mainly individual farms. A significant
decrease in livestock led to no ability of agriculture to provide the population
of Ukraine in full range of necessary food, reduced employment in rural areas.
There is significant erosion and a general decline in the quality of agricultural
land in most regions, including through the introduction of the almost
complete absence of soil organic fertilizers. Agricultural production has
significant opportunities for development using the capacity and the Internal
Market (unmet demand) in meat and dairy and fruit products. Therefore, the
establishment of a farm and private farms in Ukraine tech ekokompleksiv
contribute to solving these problems.
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Batch methane fermentation of pomace wastes from cereal coffee
production was experimentally studied. Data were elaborated with modified
Gompertz kinetic model. The 10-time increase in reactor load 5-50 g/dm?3
corresponds to proportional growth of maximal biogas yield Hmax from 421.94 to
4119.37 cm® and growth of maximum process rate Rmax from 1.0745 to
10.7379 cm?h. Unit reactor yield (for 1 g of raw mass, dry mass and dry
organic mass) decreases, however, with increase in reactor load within 5-30
g/dm? range while unit maximum process rate turned out to be practically load-
independent.

Cereal coffee, pomace wastes utilization, biogas, batch methane
fermentation kinetics, modified Gompertz model

According to Food and Agriculture Organization of the United Nations
(FAO) 1/3 of the world’s food produced is lost in a food chain. In many
countries this food is landfilled or incinerated with organic fraction of
municipal wastes for energy recovery. These biowastes can be also subject
of fermentation resulting in production of convenient energy carriers as:
biogas, hydrogen, ethanol or biodiesel [1].

Biogas can be also manufactured in co-fermentation of natural coffee
wastes with animal metabolic products. In mesophilic conditions during 8
months of fermentation about 60% of organic substance can be transformed
[2]. Natural coffee wastes can be also used for biogas production
independently [3,4]. During fermentation of natural coffee wastes many
interesting compounds is produced like alcohols, esters, aldehydes, terpenes
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as well as volatile organic acids [5], proteins and fats [1], polyphenols, tannins
and caffeine [6].

Cereal coffee is one of the most often used food industry products. It is
manufactured based on various cereals, complemented with other plants like
chicory and sugar beets according to specific needs for appropriate taste
results [7]. It can be regarded as a substitute of natural coffee characterized
by high caffeine level. During its production bioorganic wastes are generated
which should be utilized according to sustainable development rules,
considering also economical aspects and constraints. Considering production
level in a large (World or country) scale, proper utilization of these wastes is a
serious problem. Optimal utilization should consider its direct conversion into
energy (e.g. cogeneration of heat and electricity) or biochemical
transformation route into convenient energy carriers (biomethane,
biohydrogen).

Possible thorough characteristic of solid wastes from cereal coffee
production is crucial for methane fermentation of these substances.
Carbohydrates, proteins, fats and plant fibres content is important for
determination of the biogas yield and process kinetics. Modern
spectroscopy techniques seem to be useful for cereal coffee biowastes
biodegradability determination [8].

In the accessible literature some examples of practical developing of
residuals from cereal coffee production are reported. However, use of
these biowastes mainly as a co-substrate in various energetic applications
(as biomass for co-incineration with coal) is reported [9-11]. In
consequence of biomass thermal decomposition (pyrolysis, gasification)
some corrosion problems arise, practically inhibiting further application of
this energetic technology. An alternative, ecological approach can be
methane fermentation process of these wastes, classified as organic
recycling [9]. Technological wastes from cereal coffee production can be
also used as a fraction of multicomponent biomass substrates.
Nevertheless, final methane production effects are reported for the complex
mixture as a whole, without more detailed information of the effect's
subdivision into each component (its intrinsic contribution). This way one
can notice in literature practically lack of reliable data concerning individual
contribution of the cereal coffee postproduction wastes to methane
production, crucial for objective evaluation of its applicability in this
promising energetic application.

Objective of the Paper. Main purpose of the presented study was
laboratory investigation of anaerobic fermentation potential of residuals and
wastes from cereal coffee production line (mainly pomace wastes), as well
as making experimental insight into anaerobic fermentation process
kinetics (batch variant), which is the basis for biogas plant design and
economic evaluation of its performance.
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Presentation of the Research. Thermostated (38°C, external water
bath) glass laboratory reactors especially designed for anaerobic
fermentation processes research (Fig. 1), of working volumes 1 dm?3 were
used. Inoculum and: 5, 10, 20, 30 and 50 g, appropriately, of mechanically
disintegrated pomace wastes from cereal coffee production line (Fig. 2-3)
were used as a basic reactor loads. Analytically determined composition of
research object (5 samples for statistical verification) is presented in Table
1. In defined time lags global volume of the produced biogas was
systematically registered followed by current analysis of its composition.
Detailed presentation of experimental methodology and plant construction
IS presented elsewhere [12].
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Fig. 1. Experimental plant for methane fermentatlon tests of cereal
coffee wastes

Fig. 2. Photo of cereal coffee wastes before anaerobic digestion
(raw substrate)

The experimental results representing batch anaerobic fermentation
process effects were registered as cumulative gaseous product volumes,
then diminished by intrinsic inoculum contribution to biogas production
(comparative parallel tests) and finally subject of kinetic analysis based on
modified Gompertz model (1) [13]:
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H=H__ exp{—exp{r:rﬁxe(ﬂ—t)+l}} ,

(1)
reflecting specific sigmoid course of batch fermentation process, with
possibility of direct calculation of kinetic process parameters Hmax, Rmax and
A, where:
H — cumulative biogas volume produced up to time t, cm?®, Hmax —
maximal (asymptotic) H, cm?; Rmax — maximum process rate, cm3//h; A — lag
phase (incubation) time, h; t — process time, h.

1. Cereal coffee postproduction wastes (pomace wastes) —
analytical determination of samples composition
before anaerobic fermentation tests

Dry mass , Inorganic Moisture Organic
: Organic mass . ) A
No. fraction fraction [%] mass fraction fraction fraction in
[%] [%] [%] wet mass [%]
1 22.814 97.031 2.969 77.186 22.137
2 21.247 97.092 2.908 78.753 20.729
3 22.280 97.135 2.865 77.72 21.641
4 21.975 97.143 2.857 78.025 21.347
5 23.283 97.218 2.782 76.717 22.635
Mean: 22.320 97.124 2.876 77.680 21.698

Fig. 3. Microscope images of cereal coffee wastes before anaerobic
digestion (raw substrate) (optical microscope OLYMPUS CH30,
magnification 10x)

Recalculated with kinetic model (1) experimental data (nonlinear
regression) are presented in Table 2 in a form of: Hmax, Rmax and A for various
reactor loads (5-50 g/dm?® of reactor working volume). In Table 3 the data
recalculated for 1g of raw mass (unit reactor load), 1g of dry mass and 1g or
dry organic mass, appropriately, are presented for comparison. From the data
analysis one can conclude that with the increase in reactor load from 5 to
50 g/dm® increase in maximal cumulative biogas volume produced

(asymptotic sigmoid model (1) prediction) increases from 421.94 up to
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4119.37 cm3. In the same time maximum process rate increases from 1.0745
up to 10.7379 cm?/h.

2. Maximal cumulative biogas volume produced, maximum process
rate and lag phase (incubation) time for reactor loads 5-50 g/dm?3—
experimental data elaborated with modified Gompertz model

IReactor load [g/dm®]  |R? [Hmax [cm?] [Rmax [cm3/h] 2 [h]

5 0.998 421.94 1.0745 35.08
10 0.998 826.13 2.1512 46.93
20 0.998 1648.82 4.2962 47.06
30 0.998 2414.19 6.4118 46.01
50 0.998 4119.37 10.7379 47.06

Both quantities are roughly load-dependent since 10-time increase in
reactor load results in nearly 10-time growth both in Hmax and Rmax.
Increase in lag phase (incubation) time A from ca. 35 h (Table 2, No. 1) up
to 46-47 h (No. 2-5) can be observed, however it may be partly attributed
to experimental error effect. Analysing data from Table 3, representing unit
yield and unit conversion rate, some additional information can be
gathered. With the increase in reactor load from 5 to 30 g/dm? unit maximal
yield, based on 1g of raw mass, decreases (84.39 — 80.47 cm?®/g). One
can thus conclude, that higher reactor load with pomace wastes from
cereal coffee production line corresponds to systematically decreasing
conversion yield. Similar conclusions can be drawn in respect to unit yields
representing 1g of dry mass (378.08 — 360.54 cm?(g) and 1g of dry
organic mass (389.28 — 371.22 cm?/g), respectively. Analyzing the Rmax
data in Table 3 one can conclude, that maximal unit process rates vary only
insignificantly in all three cases, thus it can be assumed that these are
load-independent. Considering data from Table 3 one can also conclude,
that from 1 Mg of raw cereal coffee postproduction wastes (pomace
biowastes) it is possible to obtain from 84.39 to 80.47m* (mean 82.46m3) of
biogas depending on reactor load applied (5 — 30 kg/m?). From 1Mg of dry
mass and 1Mg of dry organic mass these yields vary from 378.08 to 360.54
m3 (mean 369.45 m®) and from 389.28 to 371.22 m® (mean 380.39 m?3),
appropriately.

3. Maximal unit cumulative biogas volume produced and maximal unit
process rate — data from Table 2 recalculated for: 1g of raw mass, 1g
of dry mass and 1g of dry organic mass

IRecalculated for:
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19 of raw mass 1g of dry mass 19 of dry organic mass

No |R2 Hmax Rmax R2 Hmax Rmax R2 Hmax Rmax
[cm3/g] |[cm3/g/h] [cm3/g] |[cm3/g/h] [cm3/g] |[cm3/g/h]
1 0,998 84.39 0.2149 0.998 378.08 0.9628 0.998 389.28 0.9913
2 0998 82.61 0.2151 0.998 370.13 0.9638 0.998 381.09 0.9924
3 0.998 82.44 0.2148 0.998 369.36 0.9624 0.998 380.30 0.9909
4 0998 80.47 0.2137 0.998 360.54 0.9576 0.998 371.22 0.9859
5 0.998 82.39 0.2148 0.998 369.12 0.9622 0.998 380.05 0.9907
Mean: 82.46 0.2147 369.45 0.9618 380.39 0.9902

Conclusions. Batch anaerobic fermentation of pomace wastes from
cereal coffee production was investigated. Based on modified Gompertz
model process kinetics was elaborated. Increase in reactor load 5-50 g/dm3
corresponds to maximal biogas yield from 421.94 to 4119.37 cm® and
maximum process rate from 1.0745 to 10.7379 cm?3h. Unit reactor yield
decreases with the increase in reactor load 5-30 g/dm?® (84.39 — 80.47,
378.08 — 360.54, 389.28 — 371.22 cm3/g, for 1g of raw mass, 1g of dry
mass and 1g of dry organic mass, respectively). Maximal unit process rate
turned out to be load-independent. The data can be used in a batch biogas
plant design or economic evaluation of its loading strategy.
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Y cmammi HagedeHO pe3yrbmamu eKcriepumMeHmy mMemaH08020
6p0o0iHHs1 Kasosux ei0xodie. EkcriepumeHmarbHi OaHi 6ynu obpobreHi 3a
0oromozoto KiHemuy4Hoi modersti lomnepua.

3’scoeaHo, wo 36inbuweHHs y 10-pasie HagaHMaxxeHHs peakmopa 5-
50 e/0m3 npuzsodumb OO MPOMopuUiliHO20 3pocmaHHs 8udineHHsi bio2a3sy
Hmax 8i0 421,94 0o 4119,37 cm®. Takox e6i0byeacmbcCsi MpPUCKOPEHHS
weudkocmi  npouecy eudineHHs 6ioeady Rmax 60 1,0745 0do
10,7379 cm®/200. Pesynbmamu ceid4amb, W0 MpPOO0yKMuUBHicmb OOHO20
peakmopa (Ha 1 & cupoi, cyxoi i cyxoi opaaHi4YHOI Mac) 3MEeHWYyembCS,
OOHaK, 8CmMaHO08/1eHO, WO 3i 36iNbWEHHSIM HagaHMaXXeHHs1 peakmopa 8 5-
30 2/0m3, Oiana3oH weudKocmi Mpouecy nPakmMuyHoO He 3MIHIEMbCS,
mobmo He 3arexumb 8i0 HagaHMa)XEeHHS.

3epHoea kaea, ymuni3auyisi eidxodie, 6ioza3, MemaHoee
6po0diHHSs, KiHemukKa, MmodughikoeaHa lomnepy modesib

B cmambe npedcmasrnieHbl  pe3yribmambl  3KcriepuMeHma
MemaHo8020 bpoXXeHUss KoghelUHbIX 0mxo008. JIKcriepumMeHmarsibHble
OaHHble bbinu  obpabomaHbl € MOMOWbLIO KUHemu4eckou modernu
'omnepua.
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OnpeodeneHo, ymo ysenu4vyeHue 8 10 pa3 Hazspy3ku peakmopa 5-50
2/0M3 ripusodum K rpornopyuoHarbHoMy pocmy ebioerieHusi buozasa Hmax
om 421,94 0o 4119,37 cm®. Takxe, npoucxoOum yCKOpeHue rpouyecca
ebidenieHusi buozaza Rmax om 1,0745 0o 10,7379 cm3/u.,

Pesynbmambi ceudemernibcmgyrom, 4mo pou3sooumesibHOCMb
00H020 peakmopa (Ha 1 e cbipol, cyxol U cyxou opaaHu4Yyeckou macc)
yMeHblwaemcs, 00HaKo, yCcmaHOB/IeEHO, YMO C y8esludeHUeM Hazpy3Ku
peakmopa 8 5-30 2/0m3, duana3oH ckopocmu rnpouecca npakmu4yecku He
MEHSIeEMCs, Mo eCmb He 3agucum om Hazgpy3KU.

3epHoesoli Koghe, ymunusayusi XMbIXo8bIX omxodoe, b6uozas,
MemaHoeoe O6poxeHue, KuHemuka, modudhuyuposaHHasi [omnepuy-
Modoersb.
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QUALITY EVALUATION CONDITIONS FOR MUSHROOMS
SHAPKOVYH ENVIROMENT AND MODERN BIOTECHNOLOGICAL
PROCESSES

O. A. Boyko, Candidate of Biological Sciences
National University of Life and Environmental Sciences of Ukraine

The research results of quality of Basidiomycetes mushrooms grown
in various conditions of external environment are given in this article. Thus
considerable attention was given to mushrooms in natural biocenoses of
Polissya, Forest-steppe and other ecological biocenoses. Their spreading,
targeted studies were performed with the assessment of quality of different
types of mushrooms involved in biotechnological processes at various
levels of complexity. Ttraditional and modern molecular-biological methods
for studying the mushrooms growth and development, mycelium quality ,
spores morphology conducting diagnosis of bacteria, viruses and fungi,
which often reduces the basidiomycetes yield on 55-100 %.

Basidiomycetes, biotechnological processes, bacteria, viruses,
producers, environmental conditions, biochemicals

To date period of mushrooming in Ukraine arose several problems to
quality of raw mushrooms for various industries: food, pharmaceutical,
biotechnological direction [1]. Given that mushroom production should be
included in the overall national economic structure [5], which has more than
96 public and private specialized companies, there is a complex problem of
assessing the quality of fruiting bodies of fungi in various conditions of
cultivation.

A major threat to the cultivation of basidiomycetes is a complex
disease, which sometimes actually controlled only by their appearance -
habit fruiting bodies. This migration is often the primary mycelium from
latent infection to full-fledged fungi researchers observed only for complete
formation of fruiting bodies. These mushrooms have: local brown spots,
blackening shapynok full deformation and rotting fruit bodies, washiness
legs, "crater” local cavity, etc. [2].

It noted that basidiomycetes in natural biocenoses (Shatsky National
Park, Polesie and transition area to the forest-steppe Zhytomyr region,
"Ismail Islands» Odesa oblast and others) have fewer types of infections
caused by pathogens of various taxonomic groups than those grown in
biotechnology processes. Thus they become carriers of pathogens that are

©0. A. BOMKO, 2015
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"abandoned" because of the soil, irrigation system, the use of raw materials
plants and pumping air mass.

It's revealed that mushrooms in open ground are sorbents toxins,
radionuclides, cosmic dust, small remnants of meteorites, which in turn
may be the enigmatic "nanobacterium” [3]. Whereas with mushrooms
under certain conditions, released ten milligrams of purified "spherical®
viruses, and even more is possible to obtain a concentrated bacterial
suspension raises the possibility of using such fungi in forming drugs and
stimulants of growth and development of crops, the use of fruiting bodies of
certain species for food purposes.

It should be noted that the quality of fungi based on their central
diagnostic control pathogens of various taxonomic groups in Ukraine is
almost not made. Moreover, often for different reasons industrials grow
mushrooms poor quality. Also investigated, for example the identification of
specific virus fungi (MVX) for various reasons, sometimes difficult to carry
out based on molecular methods for its detection. However, the virus is
able to reduce the quality of the fruit bodies [6].

The aim of research was directed to the appropriate control
infections in basidiomycetes who were involved in biotechnological
processes (transformed environment) and those that are common in
natural ecological community. This work included different methodological
approaches, the development of which is used in mycology, virology and
microbiology. For these studies, we used a number of targets, which were
based on the development of new methods of diagnosis of pathogens,
studying growth and development of fungi species [3].

Materials and methods of research. The material served
basidiomycetes diverse studies that were common in different climatic
regions [5] and the types of fungi involved in production. The latter include:
different types of mushrooms, oyster mushroom, tinder varnished, raincoat
ribbed, Suillus bovinus (grid) and others. By defining common diseases of

mushrooms in% used the famous formula applied production workers:
nx100

N

where p - distribution; N - total number of fruiting bodies; n - the
number of affected fruit bodies.

Mushrooms were collected and monitored in terms of production and
in different climatic zones within 10 years or more. The study area was
divided into 10 plots (10 m2 each). In industrial and laboratory determined:
morphology, size, color of spores in shapynkah symptoms, external status
legs mushrooms (especially basal part), the state of samples of
mushrooms, soil cover surrounding plants.

For in-depth study of samples of fungi and plants involved in the
work: nutritional environment modeling objects (healthy) mushrooms,
electronic and fluorescent microscopy, electrophoresis structural proteins
specific RNA containing viruses that have been identified based on known
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methods; ELISA method Uhterloni, biological testing for indicator plant,
titration of bacteriophages on agar layers (Grace); for the release of
biochemical compounds mushroom growth stimulants and Development
("boa", "Bioekofunhe -1") crops used fruiting bodies and mycelia on the
basis of quality indicators that were developed by us in the diverse
problems [2,4].

Recently, experiments with fungi of various taxonomic groups we
have developed and applied a method of rapid detection of pathogens. The
method consists in the fact that the object contrast salts of heavy metals
occurs directly in the cell shapynky, legs, a layer of mycelium with further
study of the object in the electron microscope [3]. The method is widely
used in specialized laboratories. He, as reflected in our experiments can be
used to identify bacteriophages in aharovanomu layer while studying
fahoterapiyi.

The paper also used the phenomenon of color change spores in
some species of basidiomycetes for the destruction of the conditions of
latent infection. As our research shows this phenomenon clearly visible
especially in different kinds of mushrooms.

Results. Analysis of the quality of mushrooms (Basidiomycetes)
based on diverse experiences allows to draw some conclusion on the
results.

It's revealed that this group of fungi is extremely sensitive to
environmental factors, at which fungi pathogens affects different taxonomic
groups. In the production environment basidiomycetes require deeper
multidimensional analyzes that are able to bring specialists producers to
increase yield and quality of fruit bodies. Growth and development of fungi
in a transformed environment shows that the appearance of fungi infections
often begin with uncontrolled inoculum (mycelium). Under these conditions
in fungi "programmed" reduction in yield 1,5-3,0 times. In natural
biocenoses different types of fungi in less infected with pathogens than
those involved in biotechnology.

Note that basidiomycetes have "their" pathogens that have occurred
in the evolution and such that are listed in biotechnological processes
mushrooming as a result of biological contamination. In our opinion the first
to include: virus type with a cubic symmetry ("Sphere"), which affects
mushrooms, oyster mushroom, which include a group of viruses
(Totiviridae); bacterium Pseudomonas fluorescens (biom. G - syn. tolaasii).
Provided also short bacteriophage tail shoot (Podoviridae); microscopic
fungi Mycogone perniciosa, Verticillium fungicola and others.

It remains partly mysterious falling into the workflow growing
mushrooms potyvirus, poteksvirusu, STM, karlavirusu and other pathogens
(see. Table).
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The results of different methods of pathogen detection
In assessing the quality of mushrooms

Tect \ OO0 ekt pocnigXeHHs \ PesynbtaTtu
NNoaoBI Tina neyepuub -
DA (4acTo nNpu rpyHTOBIN B-TZI’ J:g;:Blng’
NOBEPXHI) P Py

pi3Hi naToreHu Ta ix
dparmeHTHn (bakTepii,
daru (Podoviridae),
MIKPOCKORNIiYHi rpnbu,
Bipycu — pabgonofi6Hi,
OaunnononibHi,
nanuykonogioHi)

nnoaosi Tina rpnbise
Ekcnpec-meTton (neyepuui, rmuea 3BnyarniHa
(ous. meTon) Ta IX MiLenin, Ko3nsak
(pewiTka) Ta iH.

Enektpodopes nevepuL PHK-BmicHuin Bipyc
CTPYKTYPHUX Binkis Pyt (Totiviridae)
Helix pomatia nicns
: XapyyBaHHS Ha «NPULOPOXKHINY i30NAT —
YXTEpIOHi iHcbikoBaHomy BTM BTM (Tobamovirus)

NOLOPOXHUKY Ta nevepuui

peakuis Ha BTM — Hekpo3un
Ha Datura stramonium;
noTi Bipyc — D. metel —

XJTOPOTUYHICTb; Kapnasipyc
— Nicotiana debney —
XNTOPOTUYHI HEKPO3WU;

NOTEKCBIpYC — B
OCHOBHOMY XJTOPOTUYHICTb
Ha D. stramonium

HDXKKM nnogoBux Tin rpmbis

Pocnunu-iHgukaTopu :
B 30Hi FPYHTY

Conclusions. Thus, basidiomycetes during their growing pathogens
affects different taxonomic groups that significantly reduce the quality and
yield of mushrooms. For productive fruiting bodies should use healthy
seed. For the purpose of disease prevention measures is necessary to
combat pathogens, timely diagnosis of pathogens, culling sick fruiting
bodies, the use of biological agents antypatohennyh ("BOA"), selection of
disease resistant species and strains of fungi.
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B pabome nodaHbl pe3yribmamel uccriedogaHusi kadecmea epubos
6a3uduomuuemos, 8bipauieHHbIX 8 Pas/UuYHbIX YCr1I08USIX 8HEWHel cpeobI.
lNpu amom 3HavYumeribHoe eHUMaHue bbirio yoerneHo epubam rpPuUpPOOHbIX
buoueHo3o8 lNonecwks, Jlecocmenu u Opyaux eKkonoaudyeckux buoueHo308
ux pacripocmpaHeHue. LleneHarpasrieHHble  uccriedosaHusi  bbinu
8bIMOJSIHEHbI C OUEHKOU Kadecmea passfiudyHbix sudos epubos, Komopsble
gblpawjusanucb 8 bUOMexXHOIo2UYeCKUX rnpoueccax pas/iudHo20 YpPOBHS
C/I0)KHOCMU. B ornbimax npuMeHsiniucb mpalduyUuoHHbIe U CO8PeMEeHHbIe
MoneKynsipHo-buonoaudeckue mMemoodbl U3y4YeHUss pocma U pas3sumus
epubos, kKadecmea muuesnusi, Mopgbosioeuu  criop,  nPoeeodeHus
OuazHocmuKku bakmepuu, supyco8 U MUKpPOCKornu4yeckux epubos, komopbie
yacmo cHuxarsu ypoxau bazuduomuuyemos Ha 55-100 %.

Bba3zuduomuyemsi, 6uomexHosio2u4yeckuli npoyecc, 6akmepuu,
eupychbl, npodyuyeHmbl, 3Kos/io2u4eckKue ycrsoeusi, buoxumu4yeckue
eeujecmea

The research results of quality of Basidiomycetes mushrooms grown
in various conditions of external environment are given in this article. Thus
considerable attention was given to mushrooms in natural biocenoses of
Polissya, Forest-steppe and other ecological biocenoses. Their spreading,
targeted studies were performed with the assessment of quality of different
types of mushrooms involved in biotechnological processes at various
levels of complexity. Ttraditional and modern molecular-biological methods
for studying the mushrooms growth and development, mycelium quality ,
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spores morphology conducting diagnosis of bacteria, viruses and fungi,
which often reduces the basidiomycetes yield on 55-100 %.
Basidiomycetes, biotechnological processes, bacteria, viruses,

producers, environmental conditions, biochemicals
i
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MICROFLORA ANALYSIS OF SOIL FOR MICROBOILOGICAL AGENTS IN AGROCENOSSES
Solanum Tuberosum L. B YMOBAX KARPAT

V. V. BORODAI, Candidate of Biological Sciences,
National University of Life and Environmental Sciences of Ukraine,
T. V. DANILKOVA, applicant , Head of methodological prediction State Phytosanitary Inspection
Lviv region,
V. A. KOLTUNOV, doctor of agricultural sciences, professor
Kyiv National Trade and Economic University

Application of biological preparations Fitotsid, Planriz, Diazofit and Fosfoenterin for preplant seed tubers and
spraying of the plants during the growing season contributed to the reduction in the density of the soil pathogens of
the genus Fusarium and Alternaria in 1,8-3,6 times, increasing the total number of bacteria, micromycetes
Trichoderma spp. The combined using of Planriz and Reed Gold compared to one fungicide was more effective.

Solanum tuberosum L., phytopathogenic fungi, microbiological preparations

Special conditions Carpathians, in Ukraine as the only exogenous complex, characterized by different altitudinal
location within a small area, recently widely used by Ukrainian scientists to intensify breeding potatoes [4]. Despite
significant advances in this direction, the problem of preserving the quality of propagating material remain relevant.
One of the main reasons that lower commodity quality tubers and cause great losses during transportation and
storage is the destruction of potato pathogens [4, 5, 7]. Using modern technologies of microbiological agents can
increase plant resistance to pathogens, productivity and product quality and promotes recovery agrocenosis from
harmful chemicals [1, 3, 5, 7]. Malovychenymy are the impact of biologics on changes in soil pathogens agrocenoses
potato (Solanum tuberosum L.).

© Supervisor — doctor of agricultural sciences, professor Koltunov V.A.
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The aim of research was to study the characteristics of soil microbial groups for potato growing under the
influence of biological products and mixtures Planryz drugs Planryz + + Diazofit FMB. To achieve the goal task was to
conduct a comparative assessment of the value nesporovyh and sporoutvoryuvalnyh bacteria, actinomycetes, fungi
pathogenic and saprophytic conditions in Carpathians Lviv region during the early growing varieties Treasury and
middle grade Lily depending on processing biological products, timing of planting.

Materials and methods of research. The study was conducted during 2009-2012. Studied the biological
Planryz - based on the bacteria Pseudomonas fluorescence strain AR-33, 2.0 | / ha Diazofit (active substance -
bacteria Agrobacterium radiobacter, 0,2 | / ha) Fosforoenteryn - biological products based phosphorus bacteria
Enterobacter nimipressuralis 32-3 (FMB- fosforomobilizator 0.2 1 / ha). As a biological control used Fitotsyd (based on
Bacillus subtilis, 1 | / ha), chemical - Rydomil Gold MTS68 WG, 2,5 |/ ha. Drugs tubers treated before planting, before
laying on storage and during budding - plants. Experiments carried out by the first (27-30 April) and second (12-15
May) terms of landing. To study the microflora of the soil, the method of successive dilutions soil suspension took on
elective nutrient medium further records colonies, studying morphological and cultural properties of selected isolates
[1, 6]. Statistical analysis of the data was performed by the computer program Excel.

Results. Members of the genus Fusarium and Alternaria were the most common among pathogenic
Micromycetes spring before planting the tubers, including saprophytes - Penicillium spp., Aspergillus spp.,
Predstavnyky genus Trichoderma (Table 1, 2). The use of microbiological agents Fitotsydu, Planryzu, Diazofitu and
Fosforoenterynu helped reduce infectious load (ie the number of the genera Fusarium and Alternaria) in the soil for
growing potatoes compared with control in Lily grade average in 1,2-2,7 times, sort Treasury - in 1,3-3,6 times.
Investigated biological Planryz and the mixture Planryzu, Diazofitu and Fosforoenterynu basically proved effective for
biological control Fitotsyd.

Increased pesticide load leads to reduction in the number of eco-trophic groups of microorganisms, greatly
changing the ratio between them, resulting in a violation of functional connections in Agrosystem, reduced soil
biological activity [7]. The number of pathogens Alternaria and Fusarium fungicide for use of the chemical in the soil
Rydomil Gold slightly decreased compared to controls (respectively 3,5-6,0 thousand. / G to 4,1-7,7 thousand. / G in
control). Biologicals Planryz that used in a mixture with chemical fungicide Rydomil Gold MC, improved efficiency of
the latter, while the number of pathogens in the soil during the growing variety Lily dropped on average for the first
period of landing in 1.3-1.5 times by second - in 2,4-2,9 times, sort Treasury - in 1,4-2,4 times.

Chemical fertilizers can be used in rotation to enhance supressyvnosti in relation to soil pathogens.
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Supressyvnist soil associated with active development it saprotrofnoyi microorganisms, such as fungi of the genus
Trichoderma spp., Producing antibiotics and hydrolytic enzymes able to inhibit the growth of pathogens [3, 5, 7].
Analysis showed increasing soil mikotsenoziv soil pool Micromycetes Trichoderma spp. for the use of biologics.

Conclusions. The use of microbiological agents Fitotsydu, Planryzu, Diazofitu and Fosforoenterynu in the
Carpathian Lviv region helped reduce infectious load (ie the number of the genera Fusarium and Alternaria) in the soll
during the cultivation of potatoes. When combined use Planryzu and Rydomilu Gold MC observed decrease of
pathogens in comparison with other fungicide.
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lNpumeHeHue buonpenapamos ®umouuda, lNnaHpusa, [Juaszogpuma u PocghosHmepuHa 0 rnpedrnocadoyHoU

obpabomku cemeHHbIX KiybHeu U rocnedyruwea20 OrpbICKUBaHUS pacmeHul 8 [epuold eezemauyuu
criocobcmeoegasio CHUXeHUr rnrom{Hocmu 8 rnodyee eo3byoumeneu poda Fusarium u Alternaria e 1,8-3,6 pasa,
yeenu4yeHuro obuweao konudecmea bakmepud, Mukpomuuyemos Trichoderma spp. CoemecmHoe rpuMeHeHue
lnaHpusa u Pudomuna 0510 okasanock 6osiee aghcheKmueHbIM.

Solanum tuberosum L., gpumonamozeHHbIe MUKpoMuyembl, MUKpObuUOsi02u4ecKue npenapamsbi



1. The impact of biologics on soil microflora during the growing season potatoes

(sort Skarbnitsa, Skolivckiy area, Karpaty, Lviv region, 2009-2011 pp.)

Number of microorganisms in 1 g ground, x 103 KYO/g

Version of Total Sproro- | Non sproro- | Actino- MikpomiueTtun
experiment forming forming |mycetes " Togal [ Alter- | Fusa- |Tricho- | Peni- |Asper-
bacteria bacteria naria | rium |derma |cillium | gillus
sp. sp. sp. sp. spp.
1 term planting
Before planting tubers 245,1 18,4 203,1 11,0 12,6 3,8 2,0 3,7 1,9 1,2
Control (without treatment) 429,7 27,1 363,0 16,1 23,5 6,8 4,1 7,2 3,8 1,6
Biological control (Fitotsyd) 438,3 29,2 376,3 18,3 14,5 3,7 2,8 6,6 14 0,0
2 [Chemical control, 302,4 15,4 256,5 13,4 17,1 5,6 4,1 2,2 2,9 2,3
S |Gold Rydomil
3 |Planriz 481,0 23,1 423,6 19,1 15,2 1,9 2,0 8,1 0,9 2,3
_g Planryz + Diazofit +FMB 481,9 27,6 420,0 20,7 13,6 2,8 2,0 7,3 15 0,5
A |Planryz + Rydomil Gold 432,4 15,8 384,0 17,5 15,1 2,8 2,9 5,6 1.4 2,4
ML 68 WG
HIPos 0,21 0,10 0,11 0,07 0,05 0,01 0,03 0,01 0,02 0,03
2 term planting
Before planting tubers 212,2 12,1 181,2 10,4 8,5 2,3 1,5 3,2 1,2 0,3
Control (without treatment) 402,4 24,1 340,5 17,0 20,8 5,2 3,6 6,9 3,5 1,6
> Biological control (Fitotsyd) 4441 25,3 384,1 22,3 12,4 3,1 2,3 57 1,1 0,2
% Chemical control, 311,2 14,3 271,5 11,3 14,1 5,0 3,6 1,4 2,4 1,7
S | Gold Rydomil
-; Planriz 463,2 22,3 405,1 21,5 14,3 1,9 2,0 8,1 0,0 2,3
£ |Planryz + Diazofit +FMB 474,1 23,0 413,9 23,0 14,2 3,8 2,8 6,4 1,1 0,1
]
A |Planryz + Rydomil Gold
ML| 68 WG 408,4 15,5 364,2 17,3 11,4 2,2 2,5 3,6 1,0 2,1
HIPos 0,14 0,18 0,09 0,10 0,11 0,09 0,04 0,02 0,03 0,05




2. The impact of biologics on soil microflora during the growing season potatoes
(sort Lileya, Skolivckiy area, Karpaty, Lviv region, 2009-2071 pp.)

Number of microorganisms in 1 g ground, x 103 KYO/g

Version of Total Sproro- | Non sproro- | Actino- MikpomiueTn
experiment forming forming |mycetes [ Tora [ Alter- | Fusa- |Tricho- | Peni- |Asper-
bacteria bacteria naria | rium |derma |cilium | gillus
sp. sp. sp. sp. spp.
1 cmpok caliHHs
Before planting tubers 231,1 13,4 1945 12,3 10,9 3,5 1,9 2,2 2,6 0,7
Control (without treatment) 315,8 25,1 256,1 14,7 19,9 6,2 4,1 3,3 4,1 2,2
Biological control | 425,6 29,3 367,0 17,2 12,1 51 1,9 3,0 2,1 0,0
=2 (Fitotsyd)
5 |Chemical control, 289,9 20,1 239,3 13,8 16,7 6,0 3,5 0,3 2,7 4,2
S | Gold Rydomil
fn Planriz 4222 25,3 371,2 14,3 11,4 2,3 2,9 3,1 3,1 0,0
% Planryz + Diazofit +FMB 475,8 24,9 421,3 20,4 9,2 2,8 0,0 3,4 3,0 0,0
O | Planryz + Rydomil Gold | 380,5 24,7 326,5 13,7 15,6 4,1 3,2 2,1 3,8 2,4
ML, 68 WG
HIPos 0,15 0,10 0,11 0,09 0,03 0,02 0,01 0,04 0,02 0,01
2 cmpokK caliHHS
Before planting tubers 269,0 15,6 231,0 12,4 10,0 2,7 1,6 15 1,8 2,4
Control (without treatment) 474,1 31,2 412,7 13,8 18,4 7,7 51 2,2 1,5 19
o Biological control (Fitotsyd) 483,3 29,8 423,8 17,6 12,1 3,8 3,8 2,6 1,9 0,0
S |Chemical control, 397,3 21,6 349,0 13,4 13,3 5,4 4,1 15 0,0 2,3
o .
2 Gold Rydomil
o> |Planriz 515,6 30,3 454,8 16,2 15,3 4,4 2,9 2,8 3,3 1,9
c
S |Planryz + Diazofit +FMB 489,2 32,1 423,6 19,9 13,6 4,3 3,5 2,6 2,7 0,5
O Planryz + Rydomil Gold 417,3 24,7 367,1 15,5 10,0 2,7 2,1 1,8 1,6 1,8
HIPos 0,17 0,11 0,16 0,11 0,08 0,02 0,01 0,03 0,02 0,03
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DETERMINATION OF THE DYNAMIC PROPERTIES OF THE CEREAL
LAYER IN HD CONVECTIVE EFFECTS
D. A. BUDNIKQV, Candidate of Technical Sciences
FGBNU VIECH (c. Moscow)

Implementation of energy saving process postharvest processing of
grain due to the construction of automatic control systems for the effective
operation of which requires knowledge of the behavior of the material being
processed under the influence factors used. The absence of these data
leads to a waste of energy, as well as the decline in the quality of the final
product. In this case, drying is often one of the most processes in the
production of cereals. This study aimed at obtaining the dynamic properties
of the grain mass during drying by electromagnetic waves.

Microwave-convective drying, postharvest handling, dynamic
properties, identification.

For the construction of optimal designs of energy-saving facilities for
drying agricultural products need to have an understanding of the dynamic
properties of the treated object. The absence of these data leads to a
waste of energy, and reduce the quality of the final product. Thus, the
information that the drying is one of the most energy intensive processes in
the production of grain that determines the relevance of the study.

Studies on the dynamic properties of granular materials during the
drying process are conducted to a particular plant type. So now there are
data obtained for the mine dryers, active ventilation systems and other [1-
5]. The researchers obtained dynamic characteristics, and regression
models for the large number of crops. Scientists of the University of
California and the Western Regional Research Center (USA) shows the
dependence to describe the process of drying rice varieties different in a
thin layer [4]. Ongoing studies [2-5], can judge that for the development of
control systems of drying equipment necessary to conduct a detailed study
of different cultures under the influence of the whole variety of existing
factors affecting grain material in the drying process. Of great interest is the
use of microwave-convection effects, although data on the behavior of the
grain layer in such a treatment is not yet complete. This is due to the fact
that the installation of this type has not yet been widely used due to low
productivity, increased requirements for the qualification of staff, etc.

The purpose of research - to provide the dynamic properties of the
grain layer in a microwave-convective impact and purpose of the article - to
show the results obtained in the microwave convection drying. In this grain
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layer acts as the control object, and expressed in some form information
about the most important characteristics of a model object.

The cereal layer as the control object is a dynamic object, i.e. object,
whose output depends not only on the current values of the input signal,
but also from their values at the previous times.

Materials and methods of research. Analysis of dynamic
characteristics was performed for a fixed grain dense layer subjected to the
effects of convection microwave. Scheme of laboratory setup is shown in
Fig. 1. Position the following parameters: the size of the zone of microwave
and convective effects, filled with grain 200 x 200 x 300 mm, power =
900W magnetron Pc, a filtration rate of air through the grain layer V = 0.6 m
|/ s. Experimental conditions: outdoor temperature (drying agent) T = 180S,
the crops - wheat, grain moisture content of the material W = 12 + 20% in
increments of 2%; Ventilation is carried out continuously, the impact of
microwave field was carried out in pulsed mode (5 SHF on, 10 off). The
specific power of the electromagnetic field dissipated at a particular point, is
determined depending on initial moisture content of the processed material.
The response as a function of the selected temperature of the grain
material.

To determine the power density at a particular point has been
developed "Apparatus for determining the specific power of the

electromagnetic field of the microwave err;itted into the grain k;ed" (Fig. 2).
|

Fig. 1. Laboratory installation: 1 - blowing fan; 2 - unit heaters; 3
- magnetron; 4 - zone convection microwave exposure; 5 - signal
acquisition modules



Fig. 2. Apparatus for determining the specific power of the
electromagnetic field of the microwave emitted into the grain layer:

1 - PC, which implements the algorithm of measurement; 2 -
interface converter; 3 - input module signals (up to 8 sensors); 4 —
Sensors

Fig. 3 shows the arrangement of the temperature sensors during the
experiment. The distances between adjacent sensors equal to L = 50 mm,
the horizontal distance to the input screen of the microwave field was made
of 70 mm, A =70 mm B = 45 mm. Theoretical background of the scheme
described in [6-7].

Processing the results of experiments conducted in Matlab package
using System ldentification Toolbox. The experimental data were recorded
in csv - file format, which is supported by Matlab for data import. Then
carried out a preliminary processing of the signals of the object, the
removal of any DC component and ask the data range. For the analysis of
parametric models were constructed (parametric model) of ARX-model
(AutoRegressive with eXternal input) of different levels according to the
procedures described in [8-11].



Fig. 3. Scheme of the sensors

The results of research. An example of the measurement results
Is shown in Fig. 4.

0 500 1000 1500 2000
—e—Temneparypa 1 —o—T&pedphropa 2 Temneparypa 3

Fig. 4. Results of the experiment at W = 18%

ARX-the model can be represented as:

A2)y(1)=B(z)u(t)+e(b), 1)
or in expanded form:
y(t)+ary(t-7)+...anay(t-n)=bu(t)+bou(t-7)+...+bnpu(t-m)+e(t), (2)

Further analyzes were polynomial transfer functions. General view of
the transfer function of a Process Models is:

_ Kb _Tds
G(s) = 14TpLs © ' (3)

Example coefficients for it is shown in Table 1.

At the final stage of the order we assessed the parametric model,
comparison of models and assess their adequacy. Models describing the
dynamic properties of the layer during microwave wheat convective effects
resulting from analysis of the experimental data partially shown in Table 2.



1. Coefficients Process Models for grain layer

W,% Ne of sensor Kp Tpl Td
16 1 0,54795 935,59 23,935
16 2 0,68909 527,15 11,765
16 3 0,048423 189,0945 12,523
16 4 0,12185 121,3217 0
16 5 0,945976 217,8842 27,169

EXAMPLE transfer functions obtained for cereal layer is shown in Table 3.
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3. The transfer functions for the cereal layer

| W,% | Nesensor | Transmission function
0,0007082s + 0,00002612

18 1
s34 0,1965s% + 0,01082s 4+ 0,00003605
0,0003572s + 0,00000001305
18 2
s3+40,09751s2 4+ 0,003184s + 1,281 - 1016
18 3 0,0002381s + 0,000004202
s34 0,1103s2 + 0,003803s + 0,00004475
0,00195s + 0,0000001137
18 4
s2+0,01233s + 6,368 1078
18 5 0,003081s + 0,0001449
s34+ 1,155s2 4+ 0,05545s + 0,0001584
0,001013s + 0,00001706
20 1
s34 0,5045s2 + 0,0134s + 0,00002328
0,1657s + 0,0003007
20 2
s34 363,952+ 1,901s + 0,00225
20 3 0,000119s + 0,00000001928
s34+ 0,03695s2 4+ 0,0014s + 6,386 - 10710
20 4 0,0002665s + 0,000007215
s34 2,489s2 4+ 0,03218s + 0,00004237
20 5 0,0008347s + 0,00003231

s34 0,3773s% + 0,01553s 4+ 0,00003815

Conclusions
1. Dynamic properties of grain material vary in thickness from moving in the
direction of ventilation at equal values of specific power of the
electromagnetic field.

2. Conduct identification of the grain layer, as an object of management,
provides a wide range of characteristics: transition, polynomial, frequency,
etc.

3. In carrying out the identification of the object you want to monitor the
qualitative assessment to determine the most simple relationship with
sufficient accuracy describes the process under study.

4. In most cases, the qualitative description (better than 5%) of the cereal
layer behavior in the description of the transfer function using ARX-model
requires third degree equation.
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30iticHeHHsI  eHepeo3bepiearoyo2o  rnpouecy  nicrsa3buparbHor
06pobKu 3epHa nog'ssdaHe 3 obydoeow cucmemM asmomMamu4yHo20
KepyeaHHsl, Onsi eghekmueHoi Oii sKux HeobxiOHa HaseHICmb 3HaHb PO
rnoegediHky 06pobritoeaHo2o0 Mamepiany 0 O0ie0 B8UKOpUCMOBY8aHUX
akmopie.  BiocymHicmb  yux OaHux eelde 00 rnepesumpamu
eHepaopecypcie, a maKoxX 3HUXEHHSI ssikocmi KiHUueegoi rnpodykuji. O0Hak
CYWIiHHs1 Yacmo € OOHUM 3 Haubinbw HaleHep20eEMHIWUX rnpouecie 3a
gupobHuymea 3epHosux. Lle 0ocnidXeHHs1 cripsiMosaHe Ha OmpUMaHHSs
OuHaMiYHUX eriacmueocmel 3epHOBOI Macu 3a CYWIiHHA ni0 Oieto
efieKmpomacHimHuUX Xeurib.

HBY4Y-koHeekmueHasi  cywKa, nicnsi3bupanbHa  06pob6Ka,
OuHaMiYHi ennacmueocmi, ideHmudpikauisi.



UGC 576.8:58

WATER RESEARCH ANTIMICROBIAL PROPERTIES OF PLANT
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It was first conducted testing on antimicrobial activity of Galega orientalis
(Lam.) on the growth pure cultural of bacteria gram positive (Micrococcus
luteus), gram negative (Escherichia coli XL1, DH5) and yeasts
(Saccharomyces cerevisiae W303). The material for the study was dried
vegetative mass Galega orientalis (Lam) in the phase of budding and early
flowering. As a result of the experiment was revealed that 20 % concentration
of aqueous extract of this plant had inhibitory effects on the growth of pure
cultures of bacteria and yeast. It has proved possible relationship between the
antimicrobial activity of the extract of this plant and bloating of the rumen in
ruminants.

Galega orientalis (Lam), water extract, Escherichia coli,
Micrococcus luteus, Saccharomyces cerevisiae

In the scientific world, the search for new and more consistently-
strong antimicrobial action of components of natural origin in contrast to
existing synthetic antibiotics and enhance microbiological purity of food,
feed additives. According to the publication of domestic and foreign authors
Is considerable interest in the study of antimicrobial activity unconventional
but promising agriculture, one of which is Galega orientalis (Lam.), Which
belongs to the perennial legumes [1, 3, 4, 5, 6].

The use of natural substances with antimicrobial action, is very
important due to several issues: the microorganisms no resistance to them
and the possible long-term use; not cause harmful (negative) effect on
humans and animals; due to its braking action on unwelcome flora can be
used in food, because food production is not allowed to use synthetic
antibiotics (except peptide antibiotic nizynu).

The aim of research was to test the possible antimicrobial activity of
water extracts of Galega orientalis (Lam) on the model of pure cultures of
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bacteria, Gram-positive (Micrococcus luteus), Gram-negative (Escherichia
coli XL1, DH5) and yeast (Saccharomyces cerevisiae W303).

Materials and methods of research. The material for the study
served dried vegetative mass of plants in the phases of budding and early
flowering. In experiments using Endo environment for the growth of gram-
negative bacteria and medium LB, which grow both gram-positive and
gram-negative bacteria and wort-agar for yeast. Research conducted at the
Institute of Cell Biology NAS of Ukraine, Department of Analytical
Biotechnology.

Prepared 10% and 20% extract preparation (dried grass) for boiling
and infusion within 10-15 hours. Extracts cold sterilized by filtration. Then
the surface of the agar medium cup applied to 0.1 ml of the studied extract
and planted lawn of the culture. All experiments were performed on 10
control and 10 experimental cups. Analyzed the appearance of colonies on
2-3-rd day after sowing at + 30 ° C (yeast) and in the first day - at + 35-37 °
C (bacteria), research comparing options of control (without entering
extract).

Obtained in experiments biometric digital data processed using the
computer program "Statistica” among MS Office 2003. The results of the
average values considered statistically significant * - P <0.05, ** - P <0.01,
*** . R <0.001.

Results. During the period of the experiment it was observed that the
drug culture in the studied concentration of 10% (in terms of initial weight of
the dried plant) virtually no effect on the growth of gram-positive and gram-
negative bacteria and yeast. Due to increasing concentrations of agueous
extract 20% found that in Petri dishes in the control group grew 540 £ 15
colonies of bacteria E. coli strain XL1, and in addition to the research 20%
of the drug Galega orientalis (Lam.) There were less than 110 colonies.
Thus, growth inhibition observed data bacteria by 20.0% (P <0.001)
compared with control cups. Inter-group differences for this indicator is
statistically significant. The results of testing the antimicrobial activity of the
study drug are shown in Figures 1-7.

The growth of colonies of Escherichia coli cultures of pure strain XL1
control and experimental groups are depicted in Fig. 1.

Fig. 2 observed effect of aqueous extract halehy eastern growth of
bacteria strain of E. coli (XL1). In research cups colonies growing less
strain compared with the control that clearly confirm the inhibitory effect of
water extract of culture studied.
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Fig. 1. Effect of 20% extract of Galega orientalis (Lam.) On the growth
of pure culture of gram-negative bacteria E. coli XL1

Control

Experiment

Figure 2. Petri dishes of the control and experimental groups E. coli
(XL1)

In studying the antimicrobial activity of 20% aqueous extract of
Galega orientalis (Lam.) On the growth of Gram-negative bacteria E. coli
strain DH 5 turned out that the research cups were 117 colonies less than
in controls. In percentage, this means 30% (P <0.001) inhibition of bacterial
growth.
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Fig. 3. Impact of 20% extract of Galega orientalis (Lam.) On the
growth of pure culture of gram-negative bacteria E. coli DH 5

Conducted microbiological studies indicate that the antibacterial
effect of the study drug for gram-positive bacteria M. Luteus was slightly
lower. Found that 20% -vyy aqueous extract of Galega orientalis (Lam)
inhibits the growth of these microorganisms by 12.0% (P <0.05) compared
with control.
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Fig. 4. Impact of 20% extract of Galega orientalis (Lam) on the
growth of pure culture of gram-positive bacteria M. Luteus

Fig. 5 shows the growth of Gram-positive bacteria Micrococcus luteus on
the background of the aqueous extract halehy east.

Fig. 5 clearly see fewer bacteria colonies in petri dishes research and,
consequently, greater bacterial effect of aqueous extract halehy eastern
growth of pure cultures of Gram-positive microorganisms. The quantitative
difference in the colonies between control and experimental cups was 227.
Found a negative effect of water extract of Galega orientalis (Lam.) On the
growth of eukaryotic organisms - yeast Saccharomyces cerevisiae strain
W303. It was found that the number of cups of experimental colonies was
30.5% (P <0.01) lower compared with the control.



Control

Fig. 5. Petri dishes of control and experimental groups Micrococcus
luteus

Fig. 5 shows antimicrobial activity influence 20% of th drawing east halehy
growth of pure cultures of yeast Saccharomyces cerevisiae strain W 303. In
experimental petri dishes colonies of yeast number was less than the
control, confirming inhibitory effect on the growth of oriental halehy these
microorganisms.
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It should be noted that in all cases the addition of experimental
studies of the drug Galega orientalis (Lam) did not alter the morphology of
the colonies tested strains.

Conclusions. Consequently, the results of researches allow to note
a slight antimicrobial effect of 20% aqueous extract of Galega orientalis
(Lam) on the growth of pure cultures of gram-negative and gram-positive
bacteria and yeasts. This fact can be used in food industry as an
antimicrobial agent of natural origin, to ensure the preservation and
microbiological purity products, and suggests that the lack tympaniyi in
animals fed this plant may be related to the inhibition of microbial growth.
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Briepsbie rnposedeHO mecmuposaHUe 803MOXHOU aHMUMUKPO6HO20
deticmeusi Galega orientalis (Lam) Ha pocm Yucmbix Kynbmyp 6akmepud
epam-riosioxxumernbHbix  (Micrococcus  luteus), epamompuyamerbHbIX
(Escherichia coli XL1, DH5) u OJpoxxelu (Saccharomyces cerevisiae
W303). Mamepuanom Onsa uccriedogaHusi criyxuria 8bICyuweHHasi
gezemamueHass macca Galega orientalis (Lam) e a3z 6ymoHu3sayuu u
Ha4yarna usemeHus. B pe3ynbmame aKkcriepumeHma ycmaHogsieHo, 4mo 20
%-51 KOHUeHmpayusi 800HO20 3Kcmpakma OaHHO20 pacmeHus umeem
UHeubupyrowee ernusiHUe Ha pocm 4Yucmeix Kynbmyp 6Gakmepuu U
opoxxked. ObocHoeaHHO 803MOXXHYHO 83aUMOC8513b MeXOy
aHMUMUKPOBHOU aKmueHOCMbIO 3KCMpakma 3amo20 pacmeHusi U
HEeB03HUKHOBEHUEM muMriaHuu y Kopos.

Galega orientalis (Lam), e00HbIU 3KCMpakm, aHMUMUKPO6GHOe
deticmeue, Escherichia coli, Micrococcus Iuteus, Saccharomyces
cerevisiae
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In article examines the impact of emissions from road transport complex
on the air in the Khmelnitsky region. Proposed the technique of generalized
integral multivariable assessment to determine the level of degradation of
ambient air pollutant emissions caused by the activities of the transport
network.

Road-transport complex, roadside territory, the exhaust gases of
vehicles, multivariable integral evaluation

Motor transport complex in modern society is one of the most
essential criteria development. Strong and efficient functioning of transport
is a prerequisite for high economic growth, improving quality of life.

In recent years the number of cars in Ukraine has increased
significantly and now has more than 7.0 million. Cars. However, roads
Ukraine do not meet European standards for many indicators. Virtually no
road category with multi-movement at high speeds. The length of high-
speed highways European type in Ukraine is only 280 km. Low freight
operational performance roads lead to low operational speed of vehicles
and the high cost of fuel and lubricants. Fuel consumption and emissions of
harmful substances from exhaust gases to the atmosphere by 30% higher
than those in developed countries. The process of raising the level of car
ownership and increasing the density of roads leading to increase in their
influence ekodestruktyvnoho a large scale. [3, 4].

The impact of road transport sector on the environment is one of the
urgent ecological problems, which adversely affects the environment and
requires immediate resolution.

Road network as complex engineering structures are subject to
natural and man-made structures and certain ekoheosystemy leads to
disruption of the natural landscape, changing the flow regime of surface
and ground water, which increases erosion and degradation of soil cover
and so on. Changing landscapes due to Motor-Road construction leads to
disruption averaged wind speeds and changing its direction, which leads to

©S. C. VOZNUK, L. S. SHELUDCHENKO, 2015



the change of microclimate, and, consequently, ecosystem structure
elements adjacent to highways.

Overall impact of roads and vehicles, manifested in all forms:
chemical (ingredient), physical (energy or parametric), biological
(biocenotical) landscape destruktsiyniy (statsialno-destruktsiyna) [6].

The largest man-made impact in roadside space undergo natural
ecosystems that are in conditions inhrediyentnoho pollution (mikrozona
chemical exposure). Almost 90% of heavy metals that enter the
environment, accumulate soil, natural waters migrate, and later absorbed
by plants and incorporated into the food chain, which is unacceptable for
the cultivation of agricultural products. Maximum load of this type of
pollution falls on roadside strips and adjacent lands, which in most cases
used as agricultural [1, 2]. Proved that heavy metals varies in inverse
proportion to the distance in relation to this index as expensive.
Contamination with heavy metals characteristic of the surrounding areas
along the roads from 50 to 200 m, while in the roadside area formed the so-
called "the land zone" adjacent to the edge of the roadway and have a
width of 10 m. The width of the zone "edge effect" usually increases
depending on the category of road, saturation of motor vehicles, working
life, which leads to an increase in areas with disrupted ecosystems. These
lands contents of pollutants exceed the maximum allowable concentration
of ten times, making these areas unfit for grazing, hay and cultivation of
agricultural products.

Materials and methods of research. State building codes Ukraine
DBN.A.2.2-1-2003 determine the construction and operation of motor
networks as objects that are highly hazardous (Nos. 16 and 22 DBN.A.2.2-
1-2003 Annex E). Therefore, a program of analytical studies provided the
definition of generalized multiparameter integrated assessment of air
quality caused by the operation of the transport network Khmelnitsky region
by the following features: air emissions most common pollutants from
mobile sources, the total such as dust, sulfur dioxide, nitrogen dioxide,
carbon monoxide .

For numerical multiparameter generalization heoekosystemu
information about all its properties should be presented in an intensive way.
An intense form of numerical expression of a property (signs) system
provides relativity of its numerical expression (dimensionless form) on
specific rules or chosen (pre-set) the base value of the same properties set
in extensive form (as an absolute value of a defined dimension ). Thus, if
the definition of absolute (extensive) values varying limits (maximum and
minimum) examining the properties of any numerical values for the same
property in intensive form to be determined outside of O to 1. In this case,
functionally integrated property by a certain group individual features of the
system is defined as:
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(1)

where: X - the numeric value of positive properties;

X - negative numerical value properties;

X - numeric value properties with bilateral constraints;
Y - discrete numeric value of positive properties;

Y - discrete numeric value of negative properties;

\?— discrete numeric value properties with bilateral constraints;

Zi - scores numerical values;

f — function generalization properties that must meet in this case the
following requirements:

d Xa | | (2)

In practice, to determine the numerical estimates d (intensive form) of
certain properties of the system (2) uses a narrower class of functions is
kept to a double exponential function (so-called scale "desirability"):

d,=e*" =exp[-exp(-R)], (3)

where R, - values of parameters X ,X,Y,Y, normalized to the range
(—38..+3)

This function is defined by a double exponential function for the
evaluation of continuous and discrete positive and negative characteristics,
and to assess the properties with bilateral restraint it looks like exponential,
exponential function (Fig. 1).
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Fig. 1. Double exponential function

The final generalization of numerical parameters (ratings) di certain
properties of the system of averaging is performed by using the geometric

[ 4
D=q Hdi :i/dlxdzxdgx...qu ,
i1

where D — generalized (integrated) rating system

To establish the ecological state of air quality under the influence of
stationary and mobile sources used the scale of the transformation under
anthropogenic impact developed OM Adamenko (Table. 1).

mean.

1. The scale air pollution

(4)

Generalized assessment []

Ecological conditions

=0,96 Favorable
0,65-0,95 Satisfactory
0,4-0,65 Strained

<0,4 Complex

The results of the integrated evaluation multiparameter stationary and
mobile sources are presented in Table 2 and summarized in Table 3.

2. The results of the integrated evaluation multiparameter
Khmelnytsky region for indicators of pollutant emissions as of 2014

Emissions from The emissions of mobile
stationary sources sources
City, area Absolute Absolute
value Rating value Rating
ths. tons ths. tons
M. XMEeNbHULIbKNIA 0,22 0,93 14,1 0,001
M. HeTuwivH 0,01 0,95 1,72 0,91
M. Kam’aHeub-lNoainbcbkumn 0,08 0,91 3,95 0,79
M. CnaBsyTa 0,50 0,90 1,48 0,91
M. LleneTiBka 0,19 0,93 2,02 0,90
M. CTapOKOCTSIHTUHIB 0,19 0,93 1,81 0,91




Binoripcbknin p-H 0,01 0,95 0,90 0,94

BiHbkoBeLbKUA p-H 0,01 0,95 0,61 0,95
Bonouuncekun p-H 0,08 0,94 1,55 0,92
"opoaoubkuin p-H 0,07 0,94 1,37 0,93
[epaKHAHCbKWI p-H 0,01 0,94 0,88 0,94
[yHaeBeubku p-H 0,06 0,94 1,52 0,92
I3scnaBscbknin p-H 0,06 0,94 1,42 0,93
Kam’siHeub-lNoginbcbkuin p-H 3,43 0,001 1,43 0,93
KpacuniBcbkum p-H 0,02 0,95 1,79 0,91
JleTnyiBCcbKkun p-H 0,11 0,94 1,06 0,94
HoBoyLwnuybkui p-H 0,03 0,95 0,62 0,95
lNonoHCcLKM p-H 0,11 0,94 1,35 0,93
CnaByTCbKUM p-H 0,02 0,95 0,61 0,95
CTapOKOCTAHTUHIBCbKUI P-H 0,10 0,95 0,63 0,95
CTapoCUHABCLKUI p-H 0,02 0,95 0,47 0,95
TeodinonbCbkmn p-H 0,13 0,94 0,89 0,94
XMenbHULBKUNA p-H 0,32 0,93 1,10 0,94
YemepoBeLbKkum p-H 0,05 0,95 1,11 0,94
LLleneTiBCbKNI p-H 0,07 0,95 0,72 0,95
ApmonuHeubkun p-H 0,08 0,95 0,69 0,95

Conclusions. Thus, the structure of the air pollution in the
Khmelnitsky region dominant factor is the motor complex. Analysis of the
multiparameter Generalized assess the levels of air pollution in cities and
districts of Khmelnitsky region indicates a satisfactory state of air quality.
Difficult status as an integral assessment corresponds to 0.03 m.
Khmelnitsky and Kamenetz-Podolsk district, purportedly high levels of both
stationary and mobile sources of emissions.

3. Generalized (integrated) Multiparameter assessment of air pollution
Khmelnitsky region

Evaluation from Evaluation Summarized

City, area stationary from mobile (integrated

sources sources evaluation)
m. Khmelnitsky 0,93 0,001 0,03
m. Netishyn 0,95 0,91 0,93
c. Kamenets 0,91 0,79 0,85
m. Slavuta 0,90 0,91 0,91
m. Shepetivka 0,93 0,90 0,91

m. Starokostyantyniv 0,93 0,91 0,92




Belogorsky district
Vinkovetsky district
Volochisskiy district
Gorodok district
Derazhniansky district
Dunaevsk district
Izyaslavskii district
Kamenetz-Podolsk district
Krasylivsky district
Letichevsky district
Novoushitskiy district

Mr. Polonsky

Salavat district
Starokonstantinovsky district
Starosynyavskyy district
Teofipolske district
Khmelnitsky district
Chemerovetskiy district
Shepetivka district

Yarmolinetskiy district

0,95
0,95
0,94
0,94
0,94
0,94
0,94
0,001
0,95
0,94
0,95
0,94
0,95
0,95
0,95
0,94
0,93
0,95
0,95
0,95

0,94
0,95
0,92
0,93
0,94
0,92
0,93
0,93
0,91
0,94
0,95
0,93
0,95
0,95
0,95
0,94
0,94
0,94
0,95
0,95

0,94
0,95
0,93
0,93
0,94
0,93
0,93
0,03
0,93
0,94
0,95
0,95
0,95
0,95
0,95
0,94
0,93
0,94
0,95
0,95
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The article deals with the phenomenon of ecovillage as new eco
cultural centers. The notion of eco-village; Ukrainian ecovillage compared
with Western counterparts. Served list ekoposelen operating in Ukraine.

Ecovillage, intentional community, sustainable development

Modern society is in production and consumption involved in such
amount of matter and energy, which is hundreds of times greater than the
biological needs of man. This leads to disruption of the ecological balance
and, consequently, to the environmental crisis. "Club of Rome",
characterized the problem: "The main enemy of humanity is man. In search
of a new unifying enemy we came to the idea that pollution, the threat of
global warming, shortage of drinking water and famine is precisely this
enemy. Taken together, these terrible phenomena are just such a threat,
which can only confront together. However, treating these threats as a
common enemy, should clearly separate cause and effect. All these threats
are generated by human intervention in natural processes, so they can be
overcome only by changing human attitudes and behavior. 0 The real
enemy is the man himself "[4].

Currently humanity is accountable to the choice of which way to
determine the possibility of its survival and development. This way
Ecodevelopment [0 ecologically oriented social and economic
development. Humanity must move its economy from non-renewable to
renewable resources and technologies [0 those that do not pollute the
environment. Therefore, the idea of eco-village as an island, whose main
task - to preserve and restore natural resources, where each of us can take
part in the salvation of our planet and do something useful for their land is
extremely relevant today. In Ukraine there is a real chance to become one
of the leading countries of the world, because not every state has a
combination of climatic and human resources of this quality, and not every
nation has the natural love of the earth, to nature.

Although the idea of creating alternative settlements in which people
would be economically, ecologically and socially independent and there
would be in harmony with nature, without causing her harm, is not new, the
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first eco-village originated only in the 80s of the twentieth century. Well-

known foreign researchers of this issue is Robert Gilman [2], D. Christian

[5] L. Walker. In Ukraine ecovillage appeared in the early nineteenth

century and is little known ecosocial phenomenon. Among Russian

researchers studying this question: IP Kulyasov AA Kulyasova [6], AV

Shubin [10] I. Markovkin, IV Zadorin [3] and its independent research group

zircon [ 8, 9]. In Ukraine, the issue deals with PV Pisarenko EA Bardakova

[1] T. efficiently.

The aim of the study. Since the phenomenon ecovillage in Ukraine
appeared recently and very little literature that would adequately reveal the
contents of this issue for a wide range of readers, primarily, our goal was a
detailed examination of the main features of ecovillage comparable
specificity Ukrainian ecovillage with Western counterparts and providing
ekoposelen list of existing in Ukraine.

Research results. According to the definition of the Global
Ecovillage Network (GEN), ecological settlements (eco-village) -- a
traditional or alternative settlement, created for regional integration of
environmental, economic, social and cultural dimensions of sustainable
development in order to restore the social and natural environment [11].

Ecovillage referred to alternative settlements which have appeared in
the world in the 1960s, during the rise of social and ecological crisis as a
reaction to the inhumane and environmentally unsustainable system of
relations in modern society [6].

For the first time the term ‘ecovillage' was introduced by Robert
Gilman, which provides such characteristics as settlement:

1. The human scale (this, in which everyone in the community know
each other while everyone feels that may affect the direction of the
community scale shall not exceed 500 people);

2. The settlement with all characteristics of human activity to be
represented in a balanced proportion;

3. Human activities safely integrated into the environment;

4. Supports healthy human development;

5. It may well exist indefinitely [2].

While eco-village began to emerge 50 years ago, needs and
opportunities are so new that the company has not yet had time to realize
them. They grow out of the needs and opportunities caused by:

- New environmental constraints (due to high population density and
technology)

- New technology (a better understanding of ecosystems to a branched
channels of communication, from the effective use of technologies for
renewable resources to new forms of social organization)HoBUM piBHEM
CBIJOMOCTI, KM BKNtoYae rnobanbHe 3HaHHS, HaKonuyeHe 3a MinbMoHN
POKIB iCTOPIT XUTTSA Ha Ui ManeHbKin nnaHeTi B 6eamexoki BeeciTy) [2].

Russian researchers from the research group zircon are the
following principles of ekoposelen:



« Organic farming [0 use of sustainable technologies of processing (eg
permaculture principles). Do not use chemicals and pesticides on the
territory of the settlement;

Sustainable forest management and reforestation multicultural;

Minimizing energy consumption, as reflected in the construction of
energy-efficient housing, renewable energy, energy saving household;

o The desire for autonomy and independence from external supplies
to complete self-sufficiency;

. Among residents ekoposelen common practice systems such as
vegetarian food, raw food diet, veganism;

o Most people ekoposelen usually follow a healthy lifestyle, which
includes tempering, active exercise, positive life attitude. Also, in the
territory ekoposelen not welcome smoking, drinking and rough language
until their complete prohibition. [9]

According to the classification of the Global Ecovillage Network
(GEN), select:

1) Economist like Auroville in South India, the Federation of
Damanhur in Italy and Nimbin in Australia;

2) Village ecovillage like Gaia Asociacion in Argentina and
Huehuecoyotl, Mexico;

3) Permakulturni places, including Crystal Waters in Australia,
Cochabamba in Bolivia and Barus in Brazil;

4) Projects of urban renewal, such as Los Angeles EcoVillage and
Hrystyaniya in Copenhagen;

5) Educational centers like Findhorn Foundation in Scotland, Centre
for Alternative Technology in Wales and Ecovillage Training Center in
Tennessee. [7]

Russian scientists Shubin AV and Kulyasov IP, classifying
environmental settlement on the dynamics of settlement and release:

1) The emergence of the initiative group on creating eco-village;

2) Proton ecovillage (initiative group, which already has land and
housing, but the members of the group in place has lived only a few
people);

3) eco-village (relocation of the bulk of the settlers);

4) Mehaekoposelennya (eco-city) [6, 10].

Environmental ekoposelentsiv ideas based on the concept of
sustainable development. Sustainable development of society requires
human needs while preserving the environment, not only for the present
but also for future generations. The concept includes 3 components:
economic, social and environmental. Environmental aspects are most
important for the residents eco-village. Theoretically this means that
community members have a thorough knowledge of issues such as
environmental protection and sustainable use of natural resources, living in
harmony with nature, knowing that the man - a part of nature, not its owner.



Despite the paucity ekoposelen, they solve very specific task,
preserving nature, restoring damaged soil, steadily developing, engaging in
environmental education. His example, they try to prove that you can live in
harmony with nature without destroying, but restoring the habitat most likely
future for them.

Ekoposelen phenomenon for Ukraine is the newest phenomenon,
because unlike Western countries, our country has never encountered a
different kind of commune and alternative settlements, such as the United
States. So first environmental settlements emerged in the XIX century and
were presented tribal settlements. Movement tribal settlements in Ukraine
came from Russia, where he was born in the late 90s of XX century, after
the publication of books by Vladimir Megre "Zvenyaschye kedrbl Russia"

[9].

Ukrainian ecovillage compared with Western counterparts, with one
hand raised in a much more stringent conditions, being forced to overcome
the resistance of the bureaucratic mechanism and the burden of severe
laws, but on the other hand, the uncertainty of the general situation in the
country and the lack of a clear status of Ukrainian ekoposelen creates
opportunities for finding new forms of existence and with the state. [8] Also
ekoposelen create a situation in our country is more favorable in the sense
that in Ukraine land is much cheaper compared to the US.

In the analysis of American ekoposelen and comparing them with
Ukrainian counterparts, we have marked another important difference,
which is very motivating creation ecovillage. In Ukraine, eco-village, and in
particular Tribal settlements created to become the master, the sole owner
of the self-sufficient in their land, which decides all economic and political
issues so that nothing depends on the state. In the west, diametrically
opposite situation: a long time the Americans imposed the cult of the
"strong man", the cult of private property, and it led to when people simply
have forgotten how to communicate with each other and are all hostile. And
because Americans tend to unite and create such settlements where they
could live in together in a circle of associates and relatives, creating an
atmosphere of harmony and caring for one another [5].

According to the Information Center Creators tribal villages and tribal
settlements Maps Site "settlement. Ru ", today in Ukraine there are
55settlements:

° «bywa», «Oduorpany», «Kynenis» (BiHHMUbKa
obnactb);

o «3aopinnay (JHinponeTpoBcbka obnacTb),

° «bnarogatHe», «CBiTaHOK» ([JoHeubka obnacTb);

° «PyxunyeBo», «OmensHiBkay, «PapgyxHe»,
«paHngy6b», «lpoctip JloboBi», Ypouuwe «TapTak»
(XKntommpcbka obnacTtb),



) «[bxepenbHey, «JlyHa4yapcbkey, «KyTy3siBka»
(3anopisbka obnactb);
3 «Cemurip’a» («KipoBorpaacbka obnactb);

° «donuHa opKepeny, «Becena Cnobigka»,
«JlTagpocnasHe», «KepgpiBka», «PigHe», «Pocu» (KniBcbka
obnacTtb);

° «Caitne», «Jlyuncte», «KpacHonicca», « COHsIYHEY,
«Mygpe» (AP Kpum);

° «YepsoHononiBka», «MwukonaiBka», c¢. KoBnaku
(JlyraHcbka obnacTtb);

. 6inga c. «Onakay» (JTbBiBCbka 0bnacTb);

o ekonoceneHHs Ha p. IHryn (Mukonaiscbka obnacTb);

° «bnarogatHi  [xepena», «Paucbka [HonunHay,
«PapicHe» (Opecbka obnactb);

3 «[xepena», «donvHa» (MonTtaBcbka obnacTb);

° «Binka», «bnarogatHe», «Mwunictb», «XuUnbKoBe»
(Cymcbka obnacTtb);

) «BecHsiHka», «3BeHuropa», «llogon» (XapkiBCbka
obnactb);

° «CTpymMo4oKk», «PagicHe» (XmenbHUUbKa 06nacTtb);

° «AcTtpa», «ManuHiBka», «[lliBaeHHi COKINbHUKNY»
(XepcoHcbka obnacTb);

. «byna», «Ko3aubkun XyTip» (Yepkacbka obnactb);

. «bnarogatb» (YepHiBeubka obnacTtb);

° «JonuHa wmancTtpiBy, «MegyHuusa», «XKypasni»
(YepHiriBcbka obnactb) [12, 13].

The largest by the number of families can be considered "Valley of
the Springs", home to 15 families - about 70 people and is located 56 plots
Generic settlement. Other settlements numbering from 2 to 7 families [1].

Obviously, the new way of life leads to new cultural traditions. There
IS every reason to believe that eco-village will not only centers of spirituality
and culture outside the cities, but also new types of culture in society. [3]

That is the spiritual settlement became Auroville, City of Dawn,
founded under the auspices of UNESCO. It is the spiritual founder Sri
Aurobindo, which extended the idea of creating a form of evolutionary
transition of humanity which guided solely by the mind, humanity managed
true integrated Consciousness. Auroville - a place where people can live in
harmony with ourselves and with others, rejecting all domestic disputes,
social conventions, moral contradiction and confrontation of religions.

To participate in the creation of environmental and life settlements,
people often must rethink and change their value system. That is why there
should be no violence when deciding about life in the village. It is clear that
many models of sustainable development practices developed ekoposelen
and can be applied as an alternative approach to revitalizing urban



environment of modern cities, and even, perhaps, to create a new
paradigm suburb.

Conclusions. So ecovillage - a settlement of people who want to
create a model of sustainable (balanced) life. This may be new or restored
village settlement. They are an example of a model that combines several
core principles: high quality of life, preservation of natural resources, the
development of a holistic (holistic) approach to life and person, which in
turn implies human ecology homes, involving all members of the settlement
to the adoption of common decisions, the use of environmental
technologies.

Ukrainian ecovillage have several features in common with foreign
eco-village: the creation of self-sustaining ecological, technological,
economic and energy-saving cycle life support settlement based on respect
for the environment; use of alternative biotechnological systems providing
bioutilizatsiyu waste treatment and environmental protection; rational use of
natural resources. At the same time, Ukraine Generic settlements are
characterized by individualism, while for their Western counterparts
inherent collectivism.

If we compare the beginning of the nineteenth century and our years,
we have seen a positive trend to more ekoposelen in Ukraine 10 (2005) to
55 (2015) in just 10 years.

Prospects for further work in this direction. Work on this will
continue greetings. Develop criteria for evaluating options ecovillage. It is
planned to visit most Ukrainian ekoposelen to assess their state of
development and create a single register ekoposelen Ukraine.
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NATIONAL NATURAL PARK "CHEREMOSKYY" AND
BIOSPHERE RESERVE "MARAMOROSKYI MOUNTAINS"

V. I. GETMAN, Candidate of Geographical Sciences
Taras Shevchenko National University of Kyiv
Carpathian _Mountains - a great _mountain

range - which awaits the researchers, the beauty of
nature lovers, waiting for geologists, medical
scientists who raise _a wave of research and
transform the Carpathians in the country of the
future.

Academician Fersman O.E

In this article accent is made on fact that in the tideway of Pan-
European Biological and Landscape Diversity Strategy implementation,
The National Natural Park’s “Cheremosky” will be part of created
transboundary Ukrainian-Romanian environment-oriented reserve of
bilateral type “Maramorosky Mountains’.

This article characterizes floral diversity of National Natural Park’s
area “Cheremosky” in cause-and-effect relationship with natural (abiotic)
conditions of the south-west part of the Ukrainian Carpathians region.
Detailed list of rare flora species consisting of park’s vegetative grouping
related to the Red Data Book of Ukraine, European Red List is presented
and rare cenosises of the Green Data Book of Ukraine is also mentioned.

National Natural Park’s “Cheremosky” area is rich in landscape-
recreational resources (scenery, humanistic, historical-cultural, landscape-
aesthetic, balneological), which are not researched and evaluated enough,
it is also indicated in this article.

National natural park, reserve, diversity, flora, vegetation.

Ukrainian Carpathians anciently famous scenic mountain and valley
landscapes, valuable mineral waters, numerous monuments of wooden
sacred art, cheerful Ukrainian songs and dances, in which so much poetry
and beauty. Azure dome majestic peaks, green Carpathian meadows,
mountain sun, fresh air filled with the scent of dense forest - dense spruce
stands Buchin and dark, narrow valley of the turbulent river of crystal
memorable one who traveled the Ukrainian Carpathians, unique for life.

Pristine corners of the nature of these mountains is stored in the
natural reserve fund (NRF) - reserves, national parks, preserves and more.
Their expansion and improvement is one of the important optimization of
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protection of human life, the preservation of landscape and biotic diversity
of eco \ her network.

In the Ukrainian Carpathians as most important for Ukraine and
Central Europe ekolohoznachymomu region has long carried out a
consistent policy to establish an adequate system of protected areas,
primarily due to territorial and landscape and monolithic representative
areas. Currently established fairly clear structure protected areas and
facilities, covering almost all the high altitude zone landscape complexes
Ukrainian Carpathians - from lowland deciduous-mishanolisovyh to
medium-high coniferous forests and subalpine.

Until recently, a kind of "white spot” in the Nature Reserve industry
remained south-eastern part of the Ukrainian Carpathians in the upper
reaches of the Black and White Cheremosh, which focuses much of the
biodiversity of the region and remained the least anthropogenically
modified landscapes that define regional environmental situation. It is the
most remote places in southwestern Ukrainian (Forested) Carpathian
Mountains on the border between Ukraine and Romania, where the area is
the north-eastern foothills Maramaroskoho crystalline array - geological
core PrakarpatyThat. The main (central) part of it is located within
Romania.

Millions of years ago, in the second half of the Paleozoic era, the
Hercynian orogenesis (about 350 - 250 million. P. So) here began forming
at the site of the Carpathian Mountains geosyncline - seabed giant ancient
Tethys Ocean that separated the northern and southern continents of the
globe. It rises from the oldest birth Carpathians. Then began and ended in
the formation of the Alpine orogenesis (from 25 to 2-1,5 million. G. Ago),
the Alps, and Kavkakyh Crimean mountains, the highest of the Himalayas
like.

Today's wealth of natural conditions, too biotic diversity,
Intergovernmentalism natural complex Maramorosh crystalline array was a
prerequisite for the creation of this powerful territorial cast transboundary
Ukrainian-Romanian bilateral environmental reserve of "Maramoroskyi
mountains" as provided in the framework of the European Strategy for the
conservation of biological and landscape diversity. To this end, Romania
established Biosphere Reserve (Park) "Maramaroschyny Mountain" area of
168,754 hectares, of which area (river basin Visheu) directly adjacent to the
border with Ukraine should be part of the Romanian transboundary
reserve. To reserve "Maramoroskyi mountain” will also include Romanian
national park "Mount Rodney." The package of documents on the matter
submitted to UNESCO, as reported on the Romanian side of the
Romanian-Ukrainian seminar held last April in the city. Visheu de Sus
funded by the EU under the cross-border project "Biorehio Carpathians".

Geographical proximity predetermined locations within the Romanian
Maramaroschyny 14 Ukrainian settlements. They form within Maramures
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Ukrainian ethnic territory in a border zone. In the national structure of the
population is over 88% are Ukrainian. It is is important to the functioning of
transboundary conservation reserve.

On the Ukrainian side to enter the territory of the reserve CBR (area -
58,035.8 ha) in the Transcarpathian region and National Park (NNP)
"Cheremoskyy" (area - 7117.5 ha), established by the Decree of the
President of Ukraine on December 11, 2009 g. to preserve valuable
natural, historical and cultural complexes and objects within Putyla district
of Chernivtsi region.

However, to enable cross-border reserve proposed CHYVCHYNY
Hrynyavskyy and ridges in the Ivano-Frankivsk region, and ranges Putylli
Yarovytsya and land west of the village. Sarata within the Chernivtsi region
[1, 4]. The first step in the organization of the Bukovina Reserve was the
creation in 1997 Cheremoskoho regional landscape park (RLP) in the area
of 6555.8 hectares. It consists of ground Perkalabskoho Forestry Putyla
State Forest and several then-farms on the slopes of the ridge Yarovytsya.
In 2004 the regional council has decided to expand the territory
Cheremoskoho RLP through areas of forest and forestry Putyla Carpathian
derzhspetslishospu APC. The total area of 22,103.3 hectares RLP began.

In the natural respect NPP "Cheremoskyy" located on the territory
serednohirya Bukovina Carpathians (Fig. 1). He cluster type and consists
of three main sets: Yarovytsko-Chornodilskyy - in the extreme southwest of
the Bukovina Carpathians; Maksymetskyy array is located to the north and
occupies the top of the chain ranges Maksymets - Losova - Ropachel,
Rakov array - Shurdyn located in the southern part Pokuts'ka-Bukovina
Carpathians (photo 1). Much of the park is concentrated in the origins of
the White Cheremosh and includes the territory referred Cheremoshskiy
RLP and the adjacent forests.
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Photo. Panorama Bukovina Carpathians (photo Oksana Tomnyuk)

In general, the formation of national park "Cheremoskyy" began in
1972, when they were taken under the protection of the cliff to the city and
created a large stone geological nature monument of local importance
"black deeds" an area of 2.0 hectares. Later, in 1979, the decision of the
executive committee of the Chernivtsi area increased to 263.0 hectares,
and in 1980 the Council of Ministers of the Ukrainian SSR declared a
landscape reserve of national importance.

Results and discussion. The territory of the NPP "Cheremoskyy"
features a complex geological structure as it is within, as noted,
Maramaroskoho crystalline massif - ancient Hercynian core Carpathians.
Metamorphic rock solid rapidly deployed. They are observed within small
skladchatist, and various violations of the amplitude of such discharges and
pidkydiv.

Park Geomorphological structure closely related to the flow-geology
and mining history of the region. The main orographic structures are Rakov
submeridional strands - Shurdyn, Maksymets (1345 m) - Losova (1428 m),
Yarovytsya - Tomnatyk an altitude of 1,567.4 meters (Yarovytsya g) and
Black works - zhupan (an altitude 1480 m).

In the apical part strands Yarovytsya - Tomnatyk preserved ancient
surface alignment (peneplain). The relief here has leveled-convex shape
and it is available for many types of transport.
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Somewhat similar is the relief of Black Ridge works - zhupan divided
saddle headwaters. Sarata. There is also a well preserved ancient plateau-
like area with minimal deviations. However, the overall look of undulating
hilly broken strimchakovymy peaked peaks, most clearly at the tops of
small and large stones (1453.6 m) Molochnobratskoho karst massif (1475
m), Saratov (1298 m). Amid slopes include some powerful blocks,
vidtorzhentsi [7, 8].

The territory of the NPP "Cheremoskyy" part of the river basin White
Cheremosh, Suceava. The main river is Perkalaba Drenthe, Saratov,
Yalovychora, Lopushnia, turtle and others. The river valley is relatively
narrow, well-defined lower terraces. Thus, in the valley. Sarata well include
high floodplain (up to 2 meters), fragments of the first terrace height of 3-4
m, the second - 6-8 m, the third - 10-12 m.

The soil of the park developed on weathering products of various
breeds, so in varying degrees, it turns skeletnist and acidity. In general, the
differences between the various common brown mountain-forest soils
capacity of 0.3-0.5 m.

In Geobotanical against the National Park "Cheremoskyy" refers to
Chyvchyny-Hrynyavskyh mountains. Dominant position is occupied by pure
spruce forests formation of European spruce (Piceeta albae). Most of them
are almost radical in nature, and there is absolutely fundamental. Basically
this option klimatohennyy smerechyn. Under conditions of cold humid
temperate climate, long snowy winters and short growing season replacing
spruce beech (Fagus sylvatica L.) and ordinary fir (Abies alba Mill.),
Forming monodominant group, only sometimes mixed with European pine
(Pinus cembra L.).
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Fig. 1. Location of NNP "Cheremoskyy"

The most valuable in sozological regard are fragments completely
indigenous communities cedar-fir forests (Pineto (cembrae) - Piceetum
(abietis) vaccinioso (myrtilli) - hylocomiosum), which found a large stone on
the mountain ridge Black Dil. This rare group of relict character, which
spivdominantom acts listed in the Red Book of Ukraine pine. This is its only
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habitat in Bukovina Carpathians [6].

It is interesting to note that g Big Stone - one of the most unique
phytodiversity cells in the Ukrainian Carpathians and Ukraine in general.
There m2 1 accounts for more than 40 species of plants. Big Stone
Mountain - habitat of rare plants such as crepis Zhakena (Crepis jacquinii
Tausch) and sosyureya (bitter root) colored (Saussurea discolor (Willd.)
DC.), Which are found in Ukraine only in the NPP "Cheremoskyy." Growing
here leontopodium alpinum or edelweiss, silk kositsya (Leontopodium
alpinum Cass.), Which is a symbol for the Hutsul selfless love. [10]

In the formation spruce forests most common group kvasenytsevyh
smerechyn Association (Piceetum (abietis) oxalidoso (acetosellae)), which
are confined to the rich soil of brown more or less gentle slopes. This is the
most productive plant communities that form stands classes I-1l growth
class. Especially valuable are monodominant spruce grouping of
associations formed to rendzina-soil on limestone and dolomite. [9]

Also presented at the park and grouping shrub type vegetation. The
largest area is occupied chornychnyky (Vaccinieta myrtilli). They are mainly
secondary in nature and formed in the forest belt of spruce forests in place
a short-term derivatives group. In the bilberry plant communities there are
such rarities as mountain arnica (Arnica montana L.), Heyfeliv saffron
(Crocus heuffelianus Herb.), Rejected violet (Viola declinata Waldst.et Kit.)
And others.

The second highest area - grouping meadow type vegetation.
Basically it pislyalisovi bows that formed in place following summary of
forests and the use of these areas for grazing or hay and confined to
vypolozhenyh or slightly declivous slopes.

The most common group formation Kostrytsya red (Festuceta
rubrae). They are found everywhere and are formed in place of fresh and
moist spruce forest types. Most of these groups stands spivdominantom
bent or polovytsya thin (Agrostis tenuis Sibth.), Which in its environmental
requirements Kostrytsya close to the red (Festuca rubra L. s. Str.).

On rare species of flora consisting of groups of meadow type of
vegetation growing mountain arnica, chyna smooth (Lathyrus laevigatus
(Waldst et Kit.) Gren.), Cyanosis blue (Polemonium caeruleum L.), and
listed in the Red Book of Ukraine Orlik blackish (Aquilegia nigricans
Baumg.), Astrantia major (Astrantia major L.), Botrychium lunaria
(Botrychium lunaria (L.), zatinkova sedge (Carex umbrosa Host),
Carpathian cornflower (Centaurea carpatica (Porc.) Porc.), green tongue
(Coeloglossum viride ( L.) C. Hartm.), autumn crocus (Colchicum
autumnale L.), Heyfeliv saffron (Crocus heuffelianus Herb.),
palchatokorinnyk sertsenosnyy (Dactylorhiza cordigera (Fries) So00),
Gentiana acaulis (Gentiana acaulis L.), bylynets dovhorohyy ( Gymnadenia
conopsea (L.) R. Br.), lily or curly (b. name - royal curls) (Lilium martagon
L.), Kukushkin tears ovate (Listera ovata
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(L.) R. Br.), Decorated with orchids (Orchis signifera Vest) and
burned (O. ustulata L.).

The European Red List includes tonkonih Reman (Poa rehmanni
(Aschers. Et Graebn.) Woloszcz.) And poloninsky primrose (Primula
poloninensis (Domin) An. Fed.). Zahalnokarpatski endemic - serrated bells
(Campanula serrata (Kit.) Hendrych) and korolytsya rotundifolia
(Leucanthemum rotundifolium (Waldst. Et Kit.) DC.) [8].

In the meadows growing south-east-endemic - rejected violet (Viola
declinata Waldst. Et Kit.), Jaundice Alpine (Chrysosplenium alpinum
Schur), alpine geraniums (Geranium alpestre Schur). East-endemic
Marmaroska is cornflower (Centaurea marmarosiensis). Rare species are
montannymy platanolystyy buttercup (Ranunculus platanifolius L.), cloves
clusters (Dianthus compactus Kit.); decorative endangered - tyrlychnyk
ciliary (Gentianopsis ciliata (L) Ma). Thus, in the meadow plant
communities growing the largest number of rare species, compared with
other types of groups [8, 9].

Much of the rarity fitohenofondu contained in the composition of
public calcicolous rock groups. Within Bukovyna are known only in the
national park. Their presence in the region due to the geological structure,
shale outcrops of metamorphic, igneous rocks and fragments of Triassic-
Jurassic limestone marble. Last come to the surface in the form of
carbonate klipeniv (Big Stone peak hours), or some powerful
vidtorzhentsiv-blocks that often occur on the ridge Black Dil.

Quite unique in coenotic and floral respect to national park
"Cheremoskyy" grouping marsh vegetation type. The most common are
hanging swamps, which are communities of herb-moss formations.
Predominant characteristic southeast of Ukrainian Carpathians group
formation sedge paniculate (Cariceta paniculatae) [9].

Paniculate Sedge (C. paniculata L.) belongs to a rare species of flora
wetlands in Ukraine Ukrainian Carpathians this species has spread locally
and often occurs in the mountains CHYVCHYNY (ridge Black Dil).
Formation of communities as rare for Ukraine, to be protected and listed in
the Green Book of Ukraine [5].

In Chyvchyny at the foot of the ridge Black Dil valley in Sarata located
natural monument of local importance "White Stream". It is a pryshylove
swamp, formed in place of bottling eponymous karst origin. Bog of its kind
in the Ukrainian Carpathians inherent eutrophic sphagnum cover, as feed
poor in minerals waters. In general, this calcareous bog with characteristic
plant species and factions that other regions of Ukrainian Carpathians
unknown.

Another monument of nature (geological) "Kizya Waterfall" is located
between the villages of Ust-Putila and Byskiv Putyla area. The slopes
around the waterfall covered with beech and spruce-fir forests mixed with
sycamore or maple nespravnoplatanovoho (Acer pseudoplatanus L.).
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The territory of the NPP "Cheremoskyy" rich in its landscape and
recreational resources (landscape, humanistic, historical, cultural,
landscape and aesthetic, spa, travel) that are poorly investigated and
improperly assessed.

In the rocky cliffs of the ridge Black Dil strands (just south of Big
Stone g) composed the Triassic-Jurassic limestones marmurovanymy
known several karst caves and tectonic Molochnobratskoho dairy panel,
announced by Presidential Decree Ukraine from 10.12.1994 number 750
karst and speleological reserve of national importance . Placed it at a
distance of about 3.5 km from the confluence Perkalaba and Satara within
Perkalabskoho forest on an area of 20.3 hectares. We know about 10
underground cavities - fractured vertical wells and horizontal caves. Most of
cavities is investigated cave "Milk brothers"”, a depth of 40 m with a total
length of 60 m. It is the second depth in the Ukrainian Carpathians and the
deepest in the Chernivtsi region. This is promising for cavers and tourists
object [2, 10].

Within the park are three mineral springs. In Ukraine and abroad
chloride water of the type used in the treatment of cardiovascular diseases,
damage to the gastrointestinal tract, urological diseases and skin.
Analogues of water known in neighboring Romania (God knows resort),
Lithuania (Druskininkai), Russia (Staraya Russa, Usolie) [2].

Given the lack of near major sources of air pollution should be
considered a promising development of spa treatments generall profile.
The aesthetic framing of the environment creates a positive and emotsiyyy
background that will contribute to the efficiency of treatment and procedural
measures.

Is a large historical and cultural value of the national park. It limits and
in the neighborhood many interesting tourist ethno-cultural objects.

The capital of Bukovina Carpathians assumed Putila village, located
on the same river. Each year, every spring (usually in May) are made the
traditional mass celebration "Out of the mountain", which accompanied
yutsya folk festivals and attract visitors.

Putila mention of 1501 was long settlement was called Pultila,
Storonets-Putyla, Putyla-Storonets. It was born Ukrainian writer Yuri
Fedkovich Democrat (1834-1888). Muzsy-estate Fedkovych reproduced on
the site where was his family hut.

Putila is home to the famous peasant band, head of the anti-serfdom
uprising of 1848-1849. Lukyan filly (1812-1851), also was elected a deputy
of the Austrian peasants Reichstag (parliament).

Museum-house and monument Lukyan filly can visit the village of
Sergius, which is located near Putila, at pp. Putila. This village is also
known mineral waters. For water with healing and refreshing at any time of
the year Vantsen source on the slopes of the mountain of the same name
coming from almost all of Bukovina. In Putyla tributaries Porkulyn Foshky
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and visitors can admire noisy waterfalls.

Very picturesque village Roztoky. It is easily spread in a wide area in
the valley of Cheremosh. Other village - emblazoned Seliatyn fault in the
mountain valley along the river Suceava. Finding here in the 80s of XIX
century. treasure of Roman coins give reason to assume that here, in the
old way of military significance, there was a more ancient settlement.

Conclusions. National Park "Cheremoskyy" - created by cross-border
component of Ukrainian-Romanian bilateral environmental reserve of
"Maramoroskyi mountains."

For representation of protected species of vascular plants in the
Ukrainian Carpathians existing national parks, in terms of their significance
sozological NPP "Cheremoskyy" is second only Carpathian NNP.

Phytocenoses national park "Cheremoskyy" especially rocks
limestone ridge Black Dil. sozological are of exceptional importance as due
to the fact that part of their growing abundance of rare, endangered and
endemic species, and given the fact that many of them are in other regions
of Ukrainian Carpathians and Ukraine as a whole are not available, or
known from isolated habitats.

Overall, the top White (and Black) CHEREMOSH in the Ukrainian
Carpathians - the most mysterious and clandestine manner of very
interesting (heuristic) region.
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B cmambe nodyepkusaemcsi, 4YmMoO 8 pycrie  8bINoSIHEHUS
lMaHespornielickoli  cmpameauu  coxpaHeHuss  buosioeudecko2o U
naHOwagmHo20 pa3Hoobpasuss HayuoHarlbHbIU  MPUPOOHbLIU  napK
“YUepemouwckut” eolidem & cocmag co30agsaemMo20 mpaHCKOPOOHHO20
YKPaUHCKO-PYMbIHCKO20 MpupodooxpaHHO20 pedepeama bunameparibHo20
muna “Mapamopouwickue 20pbl”.

Xapakmepusyemcsi ¢briopucmuyeckoe pas3Hoobpasue meppumopuu
HauuoHasribHo20  MpupoOHO20 napka “Hepemouwickul” 8  MPUYUHHO-
criedcmeeHHoU €8513U C rnpuUpOOHbIMU (abuomu4ecKuMmUu) ycriogusiMu peauoHa
ro2o-3anadHol Yacmu YkpauHckux Kapram. [lpedcmaeneH OemaribHbIlU
nepevyeHb papumemHbiXx 8udo8 briopbl 8 cocmaee pacmumersibHbIX
coobuwecme rnapka, 8HeceHHbIX 8 KpacHyr KHuay YKpauHbl, Eeponedckul
KpacHbIl criucok, a makxe Ha3eaHbl PeOKOCMHbIe UEeHO3bl 3ereHol KHuau
YKpauHsbil.

Teppumopusi  HIIIT  “Hepemowckuti” 6oeama  naHoOwagpmHo-
peKpeauUOHHbIMU  pecypcamu  (nel3axHbiMu,  2yMMaHUCMU4eCcKUMU,
UCMOPUKO-KYTbMYypPHbIMU, JlaHOwaghmHO-acmemu4eCcKUMU,
barnbHeoro2u4eCcKUMU), Komopble ewe HedocmamoyHO uccriedosaHbl U
OUEHEHbI, Ha 4Ymo U yKa3aHo 8 cmarmbe.

HayuoHanbHbIll npupoOHbLIU nNapk, pesepsam, pa3Hoobpasue,
¢hsiopa, pacmumesibHOCMb
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PHYTODIVERSITY OF TERRITORY OF
NATIONAL PARK "CHEREMOSKYY"
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This article characterizes floral diversity of National Natural Park’s
area “Cheremosky” in cause-and-effect relationship with natural (abiotic)
conditions of the south-west part of the Ukrainian Carpathians region.
Detailed list of rare flora species consisting of park’s vegetative grouping
related to the Red Data Book of Ukraine, European Red List is presented
and rare cenosises of the Green Data Book of Ukraine is also mentioned.

Accent is made on fact that in the tideway of Pan-European Biological
and Landscape Diversity Strategy implementation, The National Natural Park’s
“Cheremosky” will be part of created transboundary Ukrainian-Romanian
environment-oriented reserve of bilateral type “Maramorosky Mountains”.

Flora, vegetation, national natural park, reserve, diversity

Ukrainian Carpathians anciently famous scenic mountain and valley
landscapes, valuable mineral waters, numerous monuments of wooden
sacred art, cheerful Ukrainian songs and dances, in which so much poetry
and beauty. Azure dome majestic peaks, green Carpathian meadows,
mountain sun, fresh air filled with the scent of dense forest - dense spruce
stands Buchin and dark, narrow valley of the turbulent river of crystal
memorable one who traveled the Ukrainian Carpathians, unique for life.

Pristine corners of the nature of these mountains is stored in the
natural reserve fund (NRF) - reserves, national parks, preserves and more.
Their expansion and improvement is one of the important optimization of
protection of human life, the preservation of landscape and biotic diversity
of ecological network.

In the Ukrainian Carpathians as most important for Ukraine and
Central Europe ekolohoznachymomu region has long carried out a
consistent policy to establish an adequate system of protected areas,
primarily due to territorial and landscape and monolithic representative
areas. Currently established fairly clear structure protected areas and
facilities, covering almost all the high altitude zone landscape complexes
Ukrainian Carpathians - from lowland deciduous-mishanolisovyh to
medium-high coniferous forests and subalpine.

Until recently, a kind of "white spot" in the Nature Reserve industry
remained south-eastern part of the Ukrainian Carpathians in the upper
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reaches of the Black and White Cheremosh, which focuses much of the
biodiversity of the region and remained the least anthropogenically
modified landscapes that define regional environmental situation. It is the
most remote places in southwestern Ukrainian (Forested) Carpathian
Mountains on the border between Ukraine and Romania, where the area is
the north-eastern foothills Maramaroskoho crystalline array - geological
core PrakarpatyThat. The main (central) part of it is located within
Romania.

Millions of years ago, in the second half of the Paleozoic era, the
Hercynian orogenesis (about 350 - 250 million. P. So) here began forming
at the site of the Carpathian Mountains geosyncline - seabed giant ancient
Tethys Ocean that separated the northern and southern continents of the
globe. It rises from the oldest birth Carpathians. Then began and ended in
the formation of the Alpine orogenesis (from 25 to 2-1,5 million. G. Ago),
the Alps, and Kavkakyh Crimean mountains, the highest of the Himalayas
like.

The richness of the natural environment, especially biotic diversity,
Intergovernmentalism single natural complex Maramorosh crystalline array
was a prerequisite for the creation of this powerful territorial cast
transboundary Ukrainian-Romanian bilateral environmental reserve of
"Maramoroskyi mountains" as provided in the framework of the European
Strategy for the conservation of biological and landscape diversity. To this
end, Romania established Biosphere Reserve (Park) "Maramaroschyny
Mountain" area of 168,754 hectares, of which area (river basin Visheu)
directly adjacent to the border with Ukraine should be part of the Romanian
transboundary reserve. To reserve "Maramoroskyi mountain” will also
include Romanian national park "Mount Rodney." The package of
documents on the matter submitted to UNESCO, as reported on the
Romanian side of the Romanian-Ukrainian seminar held last April in the
city. Visheu de Sus funded by the EU under the cross-border project
"Biorehio Carpathians".

Geographical proximity predetermined locations within the Romanian
Maramaroschyny 14 Ukrainian settlements. They form within Maramures
Ukrainian ethnic territory in a border zone. In the national structure of the
population is over 88% are Ukrainian. It is is important to the functioning of
transboundary conservation reserve.

On the Ukrainian side to enter the territory of the reserve CBR (area -
58,035.8 ha) and in the Transcarpathian region and National Park (NNP)
"Cheremoskyy" (area - 7117.5 ha), established by the Decree of the
President of Ukraine of 11 December 2009 on the conservation of natural,
historical and cultural complexes and objects within Putyla district of
Chernivtsi region .

In general, the proposed cross-border reserve include CHYVCHYNY
Hrynyavskyy and ridges in the Ivano-Frankivsk region, and ranges Putylli
Yarovytsya and land west of the village. Sarata within the Chernivtsi region



[1, 2]. The first step to this organization here was to create a reserve in
1997 Cheremoskoho regional landscape park (RLP) in the area of 6555.8
hectares.

In the natural respect NPP "Cheremoskyy" located on the territory
serednohirya Bukovina Carpathians (Fig. 1). He cluster type and consists
of three main sets: Yarovytsko-Chornodilskyy - in the extreme southwest of
the Bukovina Carpathians; Maksymetskyy array is located to the north and
occupies the top of the chain ranges Maksymets - Losova- Ropachel; array
carcinoembryonic Shurdyn located in the southern part Pokutsko-Bukovina
Carpathians. Much of the park is concentrated in the origins of the White
Cheremosh and includes the territory referred Cheremoshskiy RLP and the
adjacent forests.

The aim - to show the relevance of effective search of new species of
flora protection Bukovina Carpathians to ensure their preservation and
restoration in a constantly growing anthropogenic influence, outline the
main ways and forms of modern solution to the problem of absolute
conservation in the National Park.

Results and discussion. In respect Geobotanical national park
"Cheremoskyy" refers to Chyvchyny-Hrynyavskyh mountains. Dominant
position is occupied by pure spruce forests formation of European spruce
(Piceeta albae). Most of them are almost radical in nature, and there is
absolutely fundamental. Basically this option klimatohennyy smerechyn. In
conditions of cold humid temperate climate, long snowy winters and short
growing season replacing spruce beech (Fagus sylvatica L.) and ordinary
fir (Abies alba Mill.), Forming monodominant group, only sometimes mixed
with pine (Pinus cembra L .).

The most valuable in sozological regard are fragments completely
indigenous communities cedar-fir forests (Pineto (cembrae) - Piceetum
(abietis) vaccinioso (myrtilli) - hylocomiosum), which found a large stone on
the mountain ridge Black Dil. This rare group of relict character, which
spivdominantom acts listed in the Red Book of Ukraine pine. This is its only
habitat in Bukovina Carpathians [4].

It is interesting to note that g Big Stone - one of the most unique
phytodiversity cells in the Ukrainian Carpathians and Ukraine in general.
There m2 1 accounts for more than 40 species of plants. Big Stone
Mountain - habitat of rare plants such as crepis Zhakena (Crepis jacquinii
Tausch) and sosyureya (bitter root) colored (Saussurea discolor (Willd.)
DC.), Which are found in Ukraine only in the NPP "Cheremoskyy." Growing
here leontopodium alpinum or edelweiss, silk kositsya (Leontopodium
alpinum Cass.), Which is a symbol for the Hutsul selfless love. [7]

In the formation spruce forests most common group kvasenytsevyh
smerechyn Association (Piceetum (abietis) oxalidoso (acetosellae)), which
are confined to the rich soil of brown more or less gentle slopes. This is the
most productive plant communities that form stands classes -1l growth



class. Especially valuable are monodominant spruce grouping of
associations formed to rendzina-soils on limestone and dolomite [6].

Fragmented are in the park and grouping shrub type vegetation. The
largest area is occupied chornychnyky (Vaccinieta myrtilli). They are mainly
secondary in nature and formed in the forest belt of spruce forests in place
a short-term derivatives group. In the bilberry plant communities there are
curiosities: mountain arnica (Arnica montana L.), Heyfeliv saffron (Crocus
heuffelianus Herb.), Rejected violet (Viola declinata Waldst.et Kit.) And
others.

The second highest area - grouping meadow type vegetation.
Basically it pislyalisovi bows that formed in place following summary of
forests and the use of these areas for grazing or hay and confined to
vypolozhenyh or slightly declivous slopes.

The most common group formation Kostrytsya red (Festuceta rubrae
L. s. Str.). They are found everywhere and are formed in place of fresh and
moist spruce forest types. Most of these groups stands spivdominantom
bent or polovytsya thin (Agrostis tenuis Sibth.), Which in its environmental
requirements Kostrytsya close to the red (Festuca rubra L. s. Str.).

On rare species of flora consisting of groups of meadow type of
vegetation growing mountain arnica, chyna smooth (Lathyrus laevigatus
(Waldst et Kit.) Gren.), Cyanosis blue (Polemonium caeruleum L.), and
listed in the Red Book of Ukraine Orlik blackish (Aquilegia nigricans
Baumg.), Astrantia major (Astrantia major L.), Botrychium lunaria
(Botrychium lunaria (L.), zatinkova sedge (Carex umbrosa Host),
Carpathian cornflower (Centaurea carpatica (Porc.) Porc.), green tongue
(Coeloglossum viride ( L.) C. Hartm.), autumn crocus (Colchicum
autumnale L.), Heyfeliv saffron (Crocus heuffelianus Herb.),
palchatokorinnyk sertsenosnyy (Dactylorhiza cordigera (Fries) Soo), chaff
Portsiusa (Festuca porcii Hack.), Gentiana acaulis ( Gentiana acaulis L.),
bylynets dovhorohyy (Gymnadenia conopsea (L.) R. Br.), levkorhis whitish
(Leucorchis albida (L.) E. Mey.), lily or curly (b. name - royal curls) ( Lilium
martagon L.), Kukushkin tears ovate (Listera ovata (L.) R. Br.), decorated
with orchids (Orchis signifera Vest) and burned (O. ustulata L.),
traunshteynera spherical (Traunsteinera globosa (L.) Reichenb.) [5].

The European Red List includes tonkonih Reman (Poa rehmanni
(Aschers. Et Graebn.) Woloszcz.) And poloninsky primrose (Primula
poloninensis (Domin) An. Fed.). Zahalnokarpatski endemic - serrated bells
(Campanula serrata (Kit.) Hendrych) and korolytsya rotundifolia
(Leucanthemum rotundifolium (Waldst. Et Kit.) DC.).

In the meadows growing south-east-endemic - rejected violet (Viola
declinata Waldst. Et Kit.), Jaundice Alpine (Chrysosplenium alpinum
Schur), alpine geraniums (Geranium alpestre Schur). East-endemic
Marmaroska is cornflower (Centaurea marmarosiensis). endangered relict
species - common ophioglossum (Ophioglossum L.).



Rare species are montannymy platanolystyy buttercup (Ranunculus
platanifolius L.) and Hornshuha (R. hornschuchii Hoppe), cloves clusters
(Dianthus compactus Kit.), Soldanela Hungarian (Soldanella hungarica
Simonk.); decorative disappearing - tyrlychnyk ciliary (Gentianopsis ciliata
(L) Ma) and sholudyvnyk Hackett (Pedicularis hacquetii Graf) .Otzhe, in the
meadow plant communities growing the largest number of rare species,
compared with other types of groups [5, 6].

Much of the rarity fitohenofondu contained in the composition of
public calcicolous rock groups. Compared with other types of plant
communities of a small area, but within Bukovyna are known only in the
national park.

Their presence in the region due to the geological structure, shale
outcrops of metamorphic, igneous rocks and fragments of Triassic-Jurassic
limestone marble. Last come to the surface in the form of carbonate
Klipeniv (Big Stone peak hours), or some powerful vidtorzhentsiv-blocks
that often occur on the ridge Black Dil.

Quite unique in coenotic and floral respect to national park
"Cheremoskyy" grouping marsh vegetation type. The most common are
hanging swamps, which are communities of herb-moss formations
(classification EM Bradis). Predominant characteristic southeast of
Ukrainian Carpathians group formation sedge paniculate (Cariceta
paniculatae) [6].
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Fig. 1. Location of NNP "Cheremoskyy"

Paniculate Sedge (C. paniculata L.) belongs to a rare species of flora
wetlands in Ukraine Ukrainian Carpathians this species has spread locally
and often occurs in the mountains CHYVCHYNY (ridge Black Dil).
Formation of communities as rare for Ukraine, to be protected and listed in
the Green Book of Ukraine [3].

In Chyvchyny at the foot of the ridge Black Dil valley in Sarata located
natural monument of local importance "White Stream". It is a pryshylove
swamp, formed in place of bottling eponymous karst origin. Bog of its kind
in the Ukrainian Carpathians inherent eutrophic sphagnum cover, as feed
poor in minerals waters. In general, this calcareous bog with characteristic
plant species and factions that other regions of Ukrainian Carpathians
unknown.

Conclusions. National Park "Cheremoskyy" - created by cross-
border component of Ukrainian-Romanian bilateral environmental reserve
of "Maramoroskyi mountains."



For representation of protected species of vascular plants in the
Ukrainian Carpathians existing national parks, in terms of their significance
sozological NPP "Cheremoskyy" is second only Carpathian NNP.

Phytocenoses national park "Cheremoskyy" especially rocks
limestone ridge Black Dil have exceptional value as sozological due to the
fact that part of their growing abundance of rare, endangered and endemic
species, and given the fact that much of including in other regions of the
Ukrainian Carpathians and Ukraine as a whole are not available, or are
known in isolated habitats.
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B cmambe xapakmepusyemcs briopucmudeckoe pasHoobpasue
meppumopuu  HayuUOHasIlbHo20  MpPuUpoOHO20 napka ‘“Yepemowckul” 'y
MPUYUHHO-CIIEOCMBEHHOU C8513U C MPUPOOHBLIMU (@buomuyeckumu) ycriogusimu
peauoHa reo-3anadHol 4Yacmu YkpauHckux Kapriam. [lodaH OemaribHbil
rnepeyeHb papumemHbix 8udo8 briopbl 8 cocmase pacmumersibHbIX
coobwecms napka, 3amHeceHHbIx 8 KpacHyro KHucy YKpauHbl, Egponetckul
KpacHit criucok, a makxe Ha3gaHO PedKOCMHble UEeHO3bl 3erieHou KHuau
YKpauHbl.

[loduepkHymo, 4mo & nnaHe ebinosiHeHuss Obweespornelckol
cmpameauu  coxpaHeHusi  buosioeudyecko2o U JslaHOwagmHoz20
pasHoobpasus HauyuoHarbHbIU MpPUpPOOHbIU napk “Hepemowckul” eoudem
8 cocmaes co3dasaruwe20csi mpaHcepaHUYHO20 YKpauHCKO-PYMYHCKO20
rnpupodo-oxpaHHO20 pe3epsama bunameparsribHO20 muna
“Mapamopouwickue 2opsbl’.
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This article characterizes floral diversity of National Natural Park’s
area “Cheremosky” in cause-and-effect relationship with natural (abiotic)
conditions of the south-west part of the Ukrainian Carpathians region.
Detailed list of rare flora species consisting of park’s vegetative grouping
related to the Red Data Book of Ukraine, European Red List is presented
and rare cenosises of the Green Data Book of Ukraine is also mentioned.

Accent is made on fact that in the tideway of Pan-European Biological
and Landscape Diversity Strategy implementation, The National Natural Park’s
“Cheremosky” will be part of created transboundary Ukrainian-Romanian
environment-oriented reserve of bilateral type “Maramorosky Mountains”.
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The main anthropogenic factors of chemical and toxicological
pollution of decentralized water-supply sources in rural settlements are
examined. Complex estimation of water pollution level is made and the
dependence of subsoil waters quality from season changes is elicited on
the example of countryside within Berezany district Ternopil region

Subsoil waters, well, chemical pollution index, toxicology
pollution index, water hardness

The targeted application of sustainable rural development for the
period until 2020 [1] provides for the continuous monitoring of
environmental quality in rural areas, including water sources and
improvement of the health and rehabilitation of social and environmental
situation in Ukraine. Water resources of any state is one of the most
significant strategic factors in ensuring the functioning of the economy and
public health.

In rural areas, the widespread use of decentralized water supply
sources (wells and individual wells). They all have a regulatory sanitary
protection zone (this is one of the main sanitary requirements) which
prevents toxicological and chemical pollution of water in them. Regarding
the placement of wells at the private home ownership, then, given the small
area of land, they can not create the necessary zone of sanitary protection.
Therefore, along with the power supply and are often outbuildings for
animals and toilets vyhrebamy and manure piles, which are sources of
nitrates, which lead to soil contamination and accordingly soil water in it. [9]
The most common is groundwater pollution sulfates, chlorides, nitrogen
compounds (nitrates, ammonia, ammonite), oil products, phenols, iron
compounds, heavy metals, making them unsuitable for use in drinking
purposes [5]. More details in our research, we settled on studying the
problem of global groundwater contamination in Ukraine inorganic nitrogen
compounds, which are dominated by nitrates. The main sources of
pollution are fertilizers, liquid runoff from livestock farms, natural sediments
and organic waste [6, 7, 8]. Note that nitrate nitrogen is the most mobile
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forms of nitrogen compounds in the soil, they are easily washed out the
necessary water flow down to the ground water, which is their constant
accumulation, and as a result - nitrate pollution. However, their content in
the solil is insignificant [5].

Berezhany district mainly agricultural, but because agricultural
production has become one of the biggest polluters of water resources,
including groundwater. Dangerous source of pollution of natural waters,
especially during periods of spring flooding and torrential floods are diffuse
runoff from agricultural land. Among them is made on average 3-4 times
more nutrients and suspended solids than the natural land. [10] So, given
the condition of groundwater sources, the issue of meeting the needs of the
rural population in the drinking water of high quality is an extremely serious
problem.

Analysis of key studies and publications. The relevance of this
study is due to the fact that the known data, more than 80% of diseases
transmitted through water sources [4]. In particular, numerous observations
and studies found that among the problems of drinking water agricultural
areas are of high hardness and total mineralization [4]. Last provoke
adjournment of salts in the body (arthritis, delaying kidney stones and gall
bladder). A special place among the known chronic poisoning belongs
poisoning heavy metal salts. We know of more than forty elements,
including the most common: copper, mercury, manganese, cobalt,
chromium, nickel, gold, iron, cadmium, lead, antimony, thallium, bismuth
and others [11]. One of the main sources of heavy metals into the
environment is a natural process of evaporation from the earth's crust and
revenues as a result of human activity. Established that anthropogenic of
heavy metals on the order exceeds the natural flow [10]. These elements
can be found in agricultural insecticides and herbicides, industrial joints
organic or inorganic nature medicines. In excess of maximum permissible
concentration of a substance emerging threat to health. But bad and more -
the concentration of an item less than it is necessary for the normal
functioning of the body. In the words of a famous scholar of the Middle
Ages Paracelsus, everything is poison, everything is medicine - it all
depends on the dose. Often, even a slight excess concentration of a
substance causing illness and death [8]. It is therefore important to know
the most common physiological properties of the compounds. If contact
with such harmful substances is constant, there is definitely risk of
poisoning the body grows too. This weakened immunity, increases the risk
of chronic disease [3].

So nitrates - a salt of nitric acid (nitrate), which existed long before
man and without which life itself. The problem is not available, and in
quantity. Plants absorb from the soil, fertilizers rich in compounds several
times more nitrogen than necessary for their development. As a result, only
a percentage of nitrate is synthesized in vegetable protein we need, and
the rest falls on the table in the "kind" of fruit, in roots, stems and leaves in.



In living organisms, their fate depends on many factors, including the state
of our health. Some nitrates freely displayed, others - are required to have
chemical compounds, and others - are transformed into nitric acid salts -
nitrates. They react with hemoglobin, eliminating the possibility of red blood
cells provide oxygen to the cells of organisms. As a result, disturbed
metabolism, significantly reduced immunity [2, 4, 9].

The results of human impact on natural resources should not be seen
only in the light of technological progress and population growth, but also
depending on the social context in which they appear. The relation to the
environment is a measure of social and technological achievements of
human society, characteristic of civilization. [9] Due to lack of funds in the
rural councils, current repair work on rural water supply forced people to
spend their money on their own, but the quality of sanitation may not
always be carried out efficiently. [12]

The aim is to study the influence of anthropogenic factors on the
formation of quality decentralized water supply for chemical indicators
toxicological contamination and identify ways to improve the environmental
situation in Ukraine. Such research is a promising area of decision-making at
the state level.

Materials and methods of research. The material for the research
were average patterns of decentralized water sources, such as the foundation
of water (wells) in areas subject to man-made impact in rural areas. The study
of these sources of water held by officially established methods of subsoil
waters GOST 26483-85, GOST 26490-85, GOST 24281-80, GOST 24849-81.

Results and discussion. Today, consumers of water faced with certain
difficulties. Thus, the laboratory analysis of water treated with the following
guestions: why water has an unpleasant taste and smell, why water is muddy
and yellow, why water-heating devices are covered with a thick scum, and
other similar issues. Analysis of water samples for a number of chemical and
toxicological indicators provides answers to some questions. Laboratory
analysis of water from the centralized and decentralized water supply today
clearly identify growth trends cases detection in water wells nitrates,
phosphates, indicating that emissions aquifers mineral and organic fertilizers.
The analysis evaluated the chemical composition of water and toxicological
indicators and issued recommendations for the correction of the water, taking
into account the concentration of components and cleaning technology.

For qualitative composition (content of cations and anions,
mineralization) of groundwater Ternopil region used to supply substantially
dominated by hydro-sulphate calcium-sodium water with mineralization 0,2-0,8
g / dms3. In particular, Berezhany district underground fresh water are
bicarbonate-sulphate calcium-sodium composition by total mineralization of
0.5-0.7 g / dms3. In the 3432 there are artesian wells, including in rural areas -
2679 and 753 - in cities and towns and 74,296 mine pit.

Information about the content of the studied parameters shown in Table
1. It is established that the area marked by low concentrations of nitrite during



the entire study period, except for rare cases of growth: the fall in with. Zhukov
(up to 0.02 mg / dm3) and spring in the village. Drought (up to 0.04 mg / dm3),
due to increased precipitation and, consequently, increasing runoff from
agricultural land. Minor concentrations of nitrates in groundwater in the area
(less than 0.01 mg / dm3) due to their extreme instability. They are oxidized,
turning into the most stable inorganic nitrogen - nitrates. Stability nitrate forms
leads to the accumulation of them in the groundwater by infiltration of the soil
solution, the richest of these compounds, and further as a result of economic
activity (making the surface soil nitrogen mineral and organic fertilizers) and
pollution gaseous, solid and liquid nitrogen compounds [4 ]. As for nitrate, then
set them high rates of gradual growth from spring to autumn. In the village.
Zhukov this figure does not exceed the norm than the fall, when it is 52,35 mg /
dm3. Significant increase in the concentration of nitrates in the territory of the
studied areas autumn because when the rains fall in the ground water
contaminants flowing from the fields, which made nitrogen fertilizers. Summer
can be explained by increasing fertilizer.

Research z'yasovano the content of sulfate and chloride during the
entire period of study of the problem is not higher than normal, but generally
tends to improve these indicators in spring and autumn, which is associated
with an increase in rainfall (as occurs in spring snow melt) and increasing
runoff . Also, the main sources of sulphate and chloride to the ground water is
wastewater.

Comprehensive evaluation of water contamination by sanitary-
toxicological criteria indicated (Table. 2), for the study water contamination
exceeds acceptable level. High levels of contamination found on the 3rd object
- spring (4.3 units.) And autumn (3.4 units)., And the 4th object - spring (3.1
units.). High levels of pollution makes it impossible to use this water for
drinking water supply, which indicates the need for special measures Water.

Overall analysis of the chemical composition of water in the territory of
studies suggests the poor state drinking water quality decentralized water
supply. According to our data, it is necessary to strengthen control of the
toxicological and chemical indicators of water from decentralized sources of
water in the spring and fall, when through the use of contaminated water
iIncreases the risk of infection.

1. State water quality decentralized water with some chemical
parameters in different seasons

Name of Seasons

settlement winter | spring | summer | autumn




HitpuTtn, Hopma 0,00 me/Om?

HagpiyHe 0,003 0,003 0,003 0,002
XKykis 0,004 0,004 0,004 0,004
KyponaTHu1KK 0,004 0,004 0,004 0,003
Mocyxis 0,003 0,004 0,002 0,003
HitpaTtu, Hopma 50 me/om3
HanopiyHe 50,78 60,41 77,2 104,7
Mocyxis 96,65 58,59 137,9 181,6
XKykis 39,46 25,5 39,87 52,35
KyponaTHuku 62,02 47,34 56,38 109,4
Xnopwawu, Hopma 250 me/om?
HappiyHe 54 76,5 79,3 88
Kykis 32 56,3 57,2 78,1
KyponaTHuku 48,3 68 42,9 84,7
MocyxiB 58 33 65,9 90,2
Cynbdatn, Hopma 250 ma/om3
HappiyHe 78,5 95,3 96,2 85,7
XKykis 38,09 63,5 75 113,3
KyponaTHuku 70 84,32 60 102,3
MocyxiB 65,08 44,44 79,49 98,45
2. The degree of water pollution on health and toxicological indicator
object number Sanitary and toxicological indicator
winter | spring | summer | autumn
1 (HagpiyHe) 1,8 2,47 1,3 2,03
2 (XKykiB) 1.4 2,5 1,67 2,8
3 (KyponaTHukm) 2,96 43 2,68 3,4
4 (MocyxiB) 2,3 3,1 1,3 1,5

Conclusions. The results say about the poor state of groundwater
due to increased nitrate content in these sites. Z yasovano that sewage
and fertilizers that are made in the ground, the greatest impact on the
quality of water from underground sources. Also set to increase the content
of nitrites, nitrates, chlorides, sulfates during the spring snow melt and fall
during the rainy season. Due to the excess of the norm of nitrates in
groundwater, it is imperative to control of nitrogen fertilizers in the soil,
conduct additional purification of drinking water before use. It is also
necessary to place well at a distance of at least 20-25, and sometimes 100
meters from pollution sources subject areas of movement of groundwater.

Therefore, decentralized water supply security, especially in rural
areas should be a priority for public policy for sustainable rural
development regarding drinking water. It is clear that in areas with a high
percentage of "non-standard" water increased risk of cancer. The effect of
water with high content of nitrates increases against the backdrop of
malnutrition that now is a particularly relevant.




As preventive measures to improve the quality of drinking water
supply is recommended decentralized control of the sanitary and
epidemiological services on the sources of decentralized water supply
twice a year, especially in spring and autumn. In DerzhSanPiN
recommended to conduct such studies 1 per year in the most unfavorable
period. Life and tube wells should pledge given direction of movement and
location of groundwater pollution sources (livestock facilities, latrines,
garbage dumps). Local authorities recommend to inform the public about
farm products and how to disinfect wells. To clean and disinfect wells
upgrade should be done in the most unfavorable time of year - spring.
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BACTERIAL MICROBIOTA OF SUGAR BEET ROOTS, STRUCK THE
TAIL ROT
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On the basis of morphological, culture-based and biochemical
properties in the composition of the microbiota of sugar beet roots with
typical symptoms of infestation by tail rot it was determined the presence of
bacteria Pantoea agglomerans, Pectobacterium carotovorum and
representatives of the genus Pseudomonas ma Bacillus.

Tail rot, sugar beets, bacteria, defeat, properties, identification

Root rot which currently identified more than 20 species, is one of the
main reasons for the decline yrozhaynosti and technological quality of sugar
beet. Pathogenesis rot of sugar beet roots is a complex process because it
involves complex organisms, which are constantly competing with each other
provided that [3].

Tail rot or homoz is one of the most harmful diseases of bacterial origin
for sugar beet. Every year it is affected from 2 to 4.2% of plants in almost all
areas buryakosiyannya Ukraine [4]. The place penetration of bacteria in root
and spread it has fibrovascular bundles; on sections across lesion above the
root of tissue bundles are the drops of liquid, which show numerous bacteria

[1].

Tail rot affects the roots during the growing season and often leads to
its total loss [11]. The decay begins with the root of the tail, whence came the
name of the disease; another of its name - homoz characterized as soft
mucous tissues decay still at an early stage lesions. Affected first part of root
darkens and becomes black or lead-gray, brown and dies [3, 11].

Leaves of affected plants become chlorotic appearance, necrotising and
die - bottom first, then the rest [9]. Part of the affected fallopian roots and beet
factory during storage continues to provide a source of rot and rot kahatnoyi
[4].

To carry pathogens Xanthomonas axonopodis pv. vasculorum (Cobb
1894) Vauterin et.al. 1995. Outdated name Xanthomonas campestris pv.
vasculorum (Cobb 1894) Dye 1978 [5]. In addition to the type of surface and
the internal tissues of the affected tail rot of sugar beet roots may be different
types of bacteria that can initiate the infectious process or exacerbate
infestation of plants caused by other microorganisms.

* Supervisor — doctor of agricultural sciences, professor Sabluk V. © K. P. DVORAK



The purpose of research - to identify bacteria in the microbiota
composition affected tail rot of sugar beet roots.

Materials and methods of research. The material for the research
were roots of sugar beets with typical symptoms of tail rot, selected in the
second half of vegetation culture at research sites in settled conditions-
Lyulynetskoyi experimental breeding station.

To isolate bacteria from root crops washed with symptoms of
bacterial lesions excised pieces of covering the affected and healthy tissue,
rubbed them in a mortar with 0.5 ml of sterile tap water and used for
bacteriological sowing potato agar surface. The bacteria were cultured at a
temperature of 28 ° C for 5 days.

Morphological, cultural and physiological and biochemical properties
of the isolated bacteria were determined using classical methods [2, 8]. To
establish the presence of pectinase enzymes studied the ability of bacteria
isolates matseruvaty pieces of potato. The ability to induce hypersensitivity
reactions determined by introducing a suspension of bacterial cells 1h107
CFU / ml in the epidermis of tobacco leaves by the method of Z. Klement et
al. [8]. The identification of isolated bacteria was performed according to
key Berg [6].

Results and discussion. Root of the sample were characterized by
the presence of decay tail. Affected tissues have dark color, were softened.
The size of the affected roots were lower compared with healthy.

As a result of bacteriological analysis of selected isolates different
morphological types of bacteria. In selected bacterial isolates identified
morphological, physiological and biochemical properties and on the basis
of the data identified 17 isolates (Table 1).

Bacteria isolates B-55, B-56-1, 59-2-B, B-62-1 that form round
colonies with yellow center compacted, smooth or slightly wavy edges and
are Gram-negative, oksydazonehatyvnymy, mobile, non spore-forming rods
representatives of the species identified as Pantoea agglomerans.

Four isolates of bacteria (53-8-B, B-54-2, 60-3-B, B-58-1) that form a
smooth, shiny, semi-colony of gray and are Gram-negative,
oksydazonehatyvnymy, mobile, non spore-forming rods , able to consume
glucose under aerobic and anaerobic conditions and cause maceration of
plant tissues, attributed to the type Pectobacterium sarotovorum.

Based on that isolates 53-3-B, B-54, B-55, B-53-1, 53-6-B, B-62-2
form a translucent shiny gray colonies are Gram-negative aerobic moving
fluorescent sticks, able to initiate a hypersensitivity reaction in tobacco
leaves, they are identified as members of the genus Pseudomonas.

Of the affected sugar beet roots also highlighted bacterial isolates B-
55-2, 60-1-B, B-53-5, which are characterized by the formation of colonies
of beige color with a gripping edges, rod-shaped cells positive Gram
staining, and the ability to sporogonic type of movement and enzyme
glucose uptake, so they referred to the genus Bacillus.



The results are consistent with the data of Russian plant pathologist,
indicating that bacteria genera Pseudomonas and Bacillus mesentericus
and species Pantoea agglomerans able to clog the conducting system,
disrupt the metabolism of plants develops in cells with low turgor and can
cause symptoms like necrosis vascular bundles and pidselena them
saprophytic microflora is able to initiate or accelerate decay [5].

The literature is also a message that the kind of bacteria isolated from
Pectobacteruim repeatedly affected by soft rot of sugar beet roots [7, 10]. It
Is known that due to the presence of bacteria in this kind of pectinase
enzymes, they cause rotting of plant tissues, causing a violation of their
integrity, resulting in the possibility of penetration of the plant affected other

microorganisms.

1. Morphological and physiological and biochemical properties of
bacteria isolated from infected tail rot of sugar beet roots

Test

Type bacteria

Pantoea
agglomerans
(4 izonaTn)

Pectobacterium
carotovorum
(4 isonatn)

Pseudomon
as sp.
(6 i3onaTiB)

Bacillus sp.
(3 izonaTn)
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MpumiTKa: «+» — HasIBHICTb O3HAKW; «—» — BIACYTHICTb O3HaKW; «K» — yTBOpPEHHS
KMCNoTu (3i 3MiHOK KONbopy cepepoBuwa); X — wWramoBa BapiabenbHicTb; «[l» —
nasnuyku; H/4 — He JocnigaxXyBanu.

Conclusions. So, with the tail rot affected sugar beet roots isolated
bacteria species Pantoea agglomerans and Pectobacteruim carotovorum
and the genera Bacillus and Pseudomonas. Determining the species of
pathogenic bacteria and saprophytes for crops that are on the surface or in
the internal tissues of affected plants and may affect the pathological
processes makes it possible to choose effective means limiting their
development and their impact on the level of hazard.

Thus, isolated and identified bacteria species Pectobacteruim
carotovorum able to cause rotting tissues of roots and bacteria species
Pantoea agglomerans and genera Bacillus and Pseudomonas cause
symptoms like necrosis vascular bundles and reinforce pathological
processes initiated by other bacteria or numerous Micromycetes that are in
the soil or on plant debris and cause infestation pathogens sugar beet
roots.
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B cocmase Mukpobuomsbl KopeHernsio0o8 caxapHoU C8€Krlbl C
MUuUYHbIMU CUMIMOMaMU MopPaKeHUsi X80CmMo8oU 2HUJIbIO Ha OCHOB8aHUU
onpedernieHUsi  MOPEOIo2UHECKUX U  KyrbmyparbHO-6UOXUMUYEeCKUX
ceolicme ycmaHossrieHo Hanu4due 6akmepuu Pantoea agglomerans,
Pectobacterium carotovorum u npedcmasumenet podose Pseudomonas u
Bacillus.

Xeocmoeasi 2HUNb KOpPHens10008, caxapHasi ceekna, 6akmepuu,
nopaxeHue, ceolicmea, uGeHmugukayusi
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ETHYLENE SYNTHESIZING ABILITY PATHOGENIC BACTERIA
BACTERIAL RAPE DISEASES
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The ethylene synthesize ability and pathogenic properties of strains
of pathogens of bacterial diseases of rape seed shave been investigated. It
has been shown that ethylene synthesized these strains do not always
coincide with their aggressive.

Bacteriosis of roots, slimy bacteriosis, ethylene, Xanthomonas
campestris pv. campestris, Pseudomonas fluorescens

Rape belongs to Ukraine for strategic crops. Over the last decade it has
strengthened its competitive position in the global market, substantially
increased its gross harvest of seeds and expanded markets, and prices for
seed and its products have reached quite a high level. The areas under oll
crops this year are increased and at present there are rape occupies 3rd
place among oilseeds. But despite the relatively high profitability and use in
many industries, analysis of rape plantations evidence of its destruction
bacterial etiology, leading to a significant shortfall and lower quality green
mass and seeds. The main bacterial diseases of rape include: roots
bacteriosis (Xanthomonas campestris pv. Campestris and Pseudomonas
fluorescens) and slimy bacteriosis (Pectobacterium carotovorum subsp.
Sarotovorum and Pseudomonas fluorescens) [1].

We know that phytopathogenic bacteria can cause different symptoms
in plants that are manifested in chlorosis, necrosis, tumors and rot [1, 4].
Typically, these symptoms are caused by a change in metabolism in plant
cells under the influence of enzymes, hormones or toxins isolated pathogen.
Among these factors in pathogenic microorganisms may make plant
hormones [4]. It is known that these compounds hipersyntez pathogens leads
to imbalance in the hormonal system of plants and the emergence of a
number of diseases. From the literature it is known that pathogenic
microorganisms to plants have the ability to synthesize ethylene, it is because
they are one of the factors of pathogenicity. Research scientists show that
most pathogens ethylene cyntezuyut not only in vivo, but in vitro. From the
literature it is known that microorganisms having the ability to synthesize
ethylene include pathogens such as Botrytis cinerea, Fusarium oxysporum,
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Acremonium falciforme [4]. Thus, in 1985 M. Goto and colleagues had
studied the ability of pathogenic bacteria Pseudomonas syringae PV.
phaseolicola synthesize large quantities of ethylene [6]. The same is the
ability two years later watched M. Sato et al in P. syringae pv. glycinea [5].

It should also be noted that some strains of ethylene synthesis level
often correlates with their level of aggressiveness. In addition, the ability to
synthesize ethylene pathogens in vitro diagnostic use for their identification
and that is a necessary part of plant protection. Dan sign used in the
taxonomy of some pathogens at the genus Pseudomonas patovarovomu and
species levels [2, 3]. Instead, etylensyntezuyucha ability of the genus
Xanthomonas, especially Xanthomonas campestris species almost never
investigated.

Therefore, the aim of our study was to evaluate the ability of our
dedicated and collection strains of pathogenic bacteria - pathogens of
bacterial diseases of rape to the synthesis of ethylene and establish a
comparative analysis of the number of synthesized relevant strains of
pathogenic bacteria ethylene with the level of aggressiveness on rape as a
possible factor of pathogenicity.

Materials and methods of research. The objects of research were
18 strains of pathogenic bacteria isolated us from affected tissues rape, 21
collection strain of Xanthomonas campestris pv. sampestrista and 1 strain
of Pseudomonas fluorescens, derived from the collection of cultures of
pathogenic bacteria Institute Department of Microbiology and Virology.
Zabolotny of NAS of Ukraine. To investigate the ability
etylensyntezuyuchoyi phytopathogenic bacteria cultured in bottles of 25 ml
mowed potato agar. Bottle tightly closed with rubber stoppers and
parafimom to prevent leakage synthesized by bacteria ethylene. The
cultivation of pathogenic bacteria studied by us performed for 24-48 hours.
at a temperature of 280 degrees respectively. Synthesis of ethylene
phytopathogenic bacteria was determined by gas chromatography. The
composition of the gas mixture over a column agar medium were analyzed
by gas chromatograph "Chromium-5" (Czech Republic) with a flame
lonization detector.

Results and discussion. Our studies have confirmed the ability of
collection strains pathogenic bacteria synthesize ethylene. It was
established that the investigated strains synthesize ethylene in various
quantities (Table 1).

1. Synthesis of ethylene collector pathogenic bacteria strains and
their aggressiveness

. Number ethylene, Aggressiveness,
Strain o1 .
HMONb-rog 1 points
Xanthomonas campestris pv. campestris
1 80036 0,48 7,29 + 0,69

2 8185 0,87 6,38 + 0,48




3 8050 0,11 6,69 0,57
4 820 0,3 7,88 0,71
5 8188 1,5 4,5 +0,35
6 8172 0 3,94 +0,44
7 8182 5,58 6,94 0,44
8 8836 9,5 7,19 £ 0,57
9 8147 1,8 4,81+ 0,57
10 8195 0,32 4,71+ 0,60
11 8166 0,2 2,31+ 0,27
12 8159 0,12 7+0,71
13 8154 0,1 4+0,71
14 8170 12,6 5+0,53
15 8149 4.4 5,15+ 0,63
16 8161 0,19 5,81 +0,62
17 8156 0 2,06 £ 0,39
18 8179 0,4 6,25 + 0,83
19 8189 0,038 5,13 +0,53
20 8176 0 5,25+ 0,66
21 8180 0 4,44+ 0,57
Pseudomonas fluorescens
8573 27,5 6,36 + 0,98

Thus, as shown in Table 1, collection strains of X. campestris pv.
campestris synthesize small quantities of ethylene ranging from 12.6 to 0.1
nmolhod 1 g ¢ -1, and in some collection strains such as X. campestris pv.
campestris 8172,8156, 8176, 8183 and 8180 this Phytohormones never
found, but these were strains with pathogenic. For example, X. campestris
pv. 8176 campestris not synthesize ethylene, but showed pathogenicity
5.25 points. Among the collection of strains of X. campestris pv. campestris
highest number of ethylene synthesized strains of X. campestris pv.
campestris 8170, 8836 and 8182 the number of ethylene synthesized
according to 12.6; 9.5; and 5.58 nmol * h-1 g « -1. But the level of ethylene
synthesized by these strains do not always coincide with their
aggressiveness. In particular, the strain of X. campestris pv. 8170
campestris which synthesize 12.6 nmol * h-1g-letylenu compared with
other collectors strains was the least aggressive of all the studied
shtamiv.Znachni amount of ethylene and synthesizes polifah Pseudomonas
fluorescens 8573 (27.5 nmol <+ h-1 g¢g-1) while also being
serednoahresyvnym.

Emphasis on rape pathogens bakteriosis obtained results also found
the ability to synthesize ethylene in vitro (Table. 2). Furthermore, strains
that synthesize a significant amount of ethylene selected among our
isolates were found. Analyzing the degree of aggressiveness of selected
bacterial diseases of rape, found that all isolates are high and
serednoahresyvnymy on different varieties of canola. In particular, proved
to be the most aggressive strains 8, 9, 4a, 6a, aggression in which



averaged 7 points on a 9-point scale, and the least aggressive - 1 strains,
3A, 2A and 14 * with aggressive 5 points. Instead, for strains 6 *, 8 and 20
ethylene synthesis correlated with their aggressiveness on recognized
varieties of rapeseed (tab. 2).

2. Synthesis of ethylene selected strains of pathogenic bacteria
and their aggressiveness

. Number ethylene, Aggressivenes
Strain ) .
HMOMNb rog T S, points
BugineHi wramu X. campestris pv. campestris

1 2 3 4

1 1 30 521+1,12
2 2 6,7 5,69+ 1,07
3 5 0,6 5,69+ 1,3
4 7 0 5,73+ 1,97
5 8 6 6,60+ 1,73
6 9 16,3 7,33+ 1,72
7 5* 17,5 5,41+ 0,57
8 6* 7,7 5,94+ 1,95

BugineHi wramu pogy Pseudomonas

9 20 6,3 5,69+ 1,59
10 3A 16 4,86 + 0,99
11 6a 26 7,57 £0,61
12 7a 9 6,27+ 0,75
13 7* 0 6,59 + 1,44
14 2a 18 4,73 +0,87
15 4a 14 6,94+ 0,73
16 8* 19 6,00 + 1,07
17 o* 0 569+1,31
18 14* 35 5,14 + 1,53

Conclusions. Thus, it was found that synthesis of ethylene in
selected strains we do not always correlate with the level of
aggressiveness. That is, for bacterial diseases rape synthesis of
ethylene is shtamovoyu feature a high level of aggressiveness of
strains that produce small quantities of ethylene may be due to the
synthesis of other pathogenicity factors, including toxins, enzymes
or other phytohormones or hormone-like compounds (abscisic,
salicylic or jasmine acids).

Cnucok nitepaTtypm

1. I'Bo3gsk P. I. diTonatoreHHi 6aktepii. bakTepianbHi xBopobu pocnuH /
3a peg. B. I. Matukn /- K.: TOB "HBI1 "IHTepcepsic", 2011. — 444 c.

2. [HankeBmy J1. A. TllpoaykyBaHHs eTuneHy NaTOreHHUMun ans
6oboBux natoBapamu poay Pseudomonas in vitro / JI. A. JaHkesuuy I/
MixHapogHa koHgepeHuia daRostim. MikpoGHi TexHONOorii: akTyanbHICTb |
mManbyTHe, 19-22 nuctonaga 2012. — K.: Hiunaea. — C. 105-106.

3. OaHkeBny J1. A. ®eHOTUNHI Ta reHOTUMHI BracTuBOCTI 30yaHUKa Bypoi
BakTepianbHoi nnamucTocTi nonuny / J1. A. daHkeBud // Mikpobion. XypH. —
2006. — 68, Ne 6. — C. 20-27.




4. LlaBkenosa E. A. [OpMOHbI M FOPMOHOMOAOOHbLIE COEAMHEHMS MUKPO-
opraHuamos / [E. A. LlaBkenosa, C.1HO. Knumosa, T. A. YepabliHuesa, A. . HeTpycos]
I Mpwkn. Guoxmmmsa n mmkpodurororus. — 2006. — 42, Ne 3. — C. 261-268.

5. Nagahama K. Ethylen production by strains of plant-pathogenic
bacterium Pseudomonas syringae depends upon the presence of indigenous
plasmids carring homologouse gene for the ethylene-forming enzyme / [K.
Nagahama, K. Yoshino, M. Matsuoka] // Microbiology— 1994. — N 140. — P.
2309-2313.

6. Weingart H., Volksch B. Ethylene production by Pseudomonas syringae
pathovars in vitro and on planta / [H. Weingart, B. Volksch] // Appl. and Envir.
Microbiol. — 1997. — Vol. 63, Ne1. — P. 156-161.
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MUSHROOMS
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Double-stranded RNA isolated from the mushroom. Viral infection is
present in mushrooms.

Fragments of viral double-stranded RNA present identical with the
data] of lesion-specific fungi mikovirusamy. efficiency is double-stranded
RNA zaproponovanoyitmetodyky identification with fruiting bodies of
mushrooms.

Mushroom, viral disease, identification, double-stranded RNA
diagnostics.

The primary condition for obtaining high yields of mushrooms is
the introduction of high-quality seed production, which have high
resistance and is free from viruses (Grogan, Gaze, Maffettone, Boyko
lvanov).

Most cultivated species of mushrooms are edible and only a few
have medicinal properties. Among them, dvosporova mushroom
(Agaricus bisporus) (J. Lge) Imbach) which accounts for over 40% of
the total production of mushrooms.

Recently, viral diseases were among the most dangerous for
fungal cultures. The culture A. bisporus described over ten pathogenic
viruses, to identify which virtually no highly sensitive methods.
Government programs to promote the mushrooming of gradual
recovery and expansion of production areas. Today in Ukraine there is
virtually no molecular diagnostics to identify mikovirusiv that affects
mushrooms.

In recent years, viral diseases have become very common for the
industrial production of mushrooms. British scientists in the late 90s

Twentieth century reported a decrease crop of mushrooms, the
causes of which have not been able to establish. Some symptoms of
the disease answered on La France, but diagnostic tests for spherical
virus showed negative results. Also, the disease associated with the
presence of double-stranded RNA new insulation (dIRNK) elements.
However dIRNK different from previously described in A. bisporus
dIRNK and the elements characteristic of the disease La France. This

©T.V.IVANOVA, 2015



disease induced previously undescribed virus with characteristic
dIRNK genome, called MushroomVirus X (MVX) [4-8, 9].

It is proved that for viral diseases of fruiting bodies of fungi
morphologically changed, losing its taste and are often unsafe for
consumption. Also, they not only reduce the harvest of mushrooms,
but also lead to complete loss of mycelium.

The aim - improving the diagnosis of viruses fungi, adaptation
techniques isolation, purification of viral double-stranded RNA (dIRNK)
with the culture of mushrooms.

Materials and methods of research:

According to the anticipated goal of solving problems:

1. Make a screening samples mushrooms in greenhouses conditions
in terms of infection by viruses using the methods of visual diagnostics
fruiting bodies and mycelia.

2. To study the prevalence of viral diseases in mushroom farms
under greenhouses Kiev region.

3. Adapt and improve the method of isolation, purification and
identification of viral double-stranded RNA (dIRNK) with the culture of
mushrooms.

Object of research - molecular diagnosis of viral diseases hrybnblh
cultures.

Methods - biotechnology, molecular biological, virological,
biochemical, electrophoresis in agarose gel, electron microscopy,
computer-statistics.

Results. For the analysis of selected fruit bodies of symptomatic
disease and without. For infected mushrooms waves observed during all
fruiting. As controls were mushrooms fruiting bodies dvosporovoyi that
undergirding according to a visual assessment on destruction and electron
microscopic analysis in the laboratory [1-3, 5].

For extraction of viral pathogens of mushrooms used cellulose
chromatography method. For this purpose, samples were taken
mushrooms with specific symptoms that are expressed in the dimness,
lysis of mycelium, strain fruiting bodies, vodyanystosti legs and shapynok,
elongation of the legs and the withering away shapynok, formation of
necrosis and tumor (enatsiy) in fruit bodies, browning mycelium and fruiting
bodies, sudden change in morphology, tissue staining fruiting bodies etc.
[1-7, 8]. Bold dIRNK of fruiting bodies of fungi carried by conventional
methods [5].

One of the objectives of our work was optimization and modification
of the method of separation, purification and diagnosis of double-stranded
RNA viruses. The essence of the uniqueness and practicality of the method
is to allocate the total number of nucleic acids is unique to the virus -
dIRNK. The method was first proposed and published in 1979 and more
than thirty years acquired its distribution and use. Its specificity is to identify
double-stranded form of the viral nucleic acid, which is virtually absent from



representatives of flora and fauna, and if they emit, it is a nucleic acid of
viral origin.

Method for diagnosis and identification of RNA-containing fitovirusiv
(Fig. 2) it involves the following steps of 3.5 grams of plant sample (the
affected areas of leaves, stems, roots, seeds, etc.) homogenized in STE
buffer (0.1 M NaCl, 0.05M tris-HCI, 1.0 mM EDTA, pH 7.0) under liquid
nitrogen.

After homogenization is carried phenolic isolation and purification of
nucleic acids and total two cycles tselyu-loznoho fractionation involving
several stages using 16% ethanol solution.

DIRNK cellulosic fraction after the filtrate is transferred to STE buffer
without ethanol and concentrated in two volumes of chilled 95% ethanol
and 0.1 volume of 0.2 M sodium acetate, pH 5.5.

After analyzing the method of diagnosis and identification of RNA-
containing fitovirusiv, we found that the proposed allocation method for
microscopic and edible mushrooms does not provide fully sufficient purity
and concentration dIRNK viruses.

We proposed allocation method is that by using a sample weight of
10 g, which after homogenization in terms liquid nitrogen is transferred to a
centrifuge tube, add 12 ml STE buffer 2x (H20 - 500 ml, NaCl - 29h, tris -
30,5h , EDTA - 1,85h), 1 ml of 1% SDS (H20 - 100 ml of sodium
dodytsylosulfat - 10 g) and 1 mL of bentonite, mix in a shaker for 15
minutes until smooth. Add 17 ml STE-phenol (H20 - 500 ml, 2 x STE - 500
ml, pH 4.5) and 17 ml of chloroform-izoamilu (24: 1) (centrifuged for 20
minutes at 2500 rev / min). After centrifugation selected aqueous phase
and then centrifuged for 10 minutes at 8000 rev / min, selected nadosad
with the addition of 1.5 g cellulose and 3 ml of absolute ethanol, stirred for
15-20 minutes, further samples transferred to ice for 30 minutes at a
temperature of - 15° C. The contents of the tubes is poured into a column,
add buffer STE-OH (STE - 100 ml ethanol - 174 ml H20 - 726 ml) and 20
ml of STE buffer - 20 ml. Filtrates poured into centrifuge tubes and add 30
ml of ethanol, centrifuged for 30 minutes at 8000 rev / min, poured nadosad
and dried on filter paper at a temperature of + 18-20° C - 2 hours, add 200
ml 10X RNA-buffer (0.35 % (w / v) Orange G, 30% (w / v) Ficoll 400, 1 mM
EDTA). In the resulting solution add 1 ml MgCI2 and transferred to a
thermostat for 1 hour at a temperature of 37 ° C.

By optimizing the method described above, which would increase the
mass of sample source material up to 10 g, STE buffer volume (30 ml) for
initial washing, adding 50% by volume of phenol chloroform 17 ml, 2 ml of
isoamyl alcohol under the conditions of allocation of double-stranded viral
RNA becomes possible to confirm the effectiveness of the proposed
method of diagnosis and identification of RNA-containing viruses and
microscopic edible mushrooms. Applying the method of diagnosis and
identification of RNA-containing viruses and microscopic edible



mushrooms, we provide obtaining sufficient concentration dIRNK viruses,
resulting in possible claim to improve the efficiency of research.

Conclusions. Identification of RNA fragments to fitovirusiv is
constant for specific representatives and phyto mikovirusnyh pathogen,
which is a method of diagnosis and identification of RNA-containing
fitovirusiv, stages of transport carriers (fungi, insects, nematodes, etc.) as
well as study the differences isolates RNA containing phyto and
mikovirusiv.

Weighty use the technique can be modified for pecherychnyh
phytosanitary control systems, quarantine, Ukrainian customs. The results
of isolation and identification dIRNK mikovirusiv in combination with
classical methods of virus diagnostics allow to study the issue of
localization and transport of the virus in mushrooms.

Thus, the analysis dIRNK that are isolated from fruiting bodies of
mushrooms, imposed the presence of viral infection. Based on experiments
recommended sample source material 10 grams, the amount STE buffer
for primary washing

30 ml, adding 50% by volume of phenol chloroform and 17 ml

2 ml of isoamyl alcohol. This method ensures the quality of diagnosis
and identification of RNA-containing viruses in microscopic and edible
mushrooms.

Prospects for further research. To intensify the industrial
production of mushrooms in virus-free basis and prevent the spread
mikovirusiv - recommended in the early stages to conduct a comprehensive
diagnosis of virus mycelium on using studies of diagnostic test kits based
on PCR that these will be the subject of our research.
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B pesynbmame aHanu3a OUPHK, ebiderieHHOU u3 rro0o8bix merl
wamMrnuHbOHa ycmaHO8/1eHO Hasluque 8upycHoU UHeKyuu.

llpucymcmeue pazmeHmos OuPHK eupycHo20 npoucxoxdoeHusi
cogrnadaem c siumepamypHbIMU OaHHbIMU O 803MOXHOCMU [10Pa)eHUusi
epubos cneyucpudeckumu  Mukosupycambl. MOXHO  ymeepxx0amb
agpgpekmusHocmb  npPedrioxXeHHOU Hamu MemoOuKu udeHmugbukayuu
OUPHK, ebiOerneHHbIx u3 rnodo8bIx mesi waMrnuHboHa 08y criopo8oeo.
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Smaller content of humus in arable slopes caused with the conditions
of formation of soails, the influence of erosion and anthropogenic factors. A
significant influence on the eroded soil genesis of the virgin ravine has
vegetation that is ‘pumping” the main biological and absorbed other
elements. Its rate depends on the intensity and capacity of the biological
cycle, the nature of the localization of active accumulative roots in the soil
and the localization of the litter dying plants. Comparison of humus
reserves in virgin lands from stockpiles plowing indicates intensive humus
formation in terms of plowing. In connection with the disposal of the
biomass harvest, and also in consequence of a small proportion of
perennial grasses in crop rotation is the nature of the biological cycle of
substances on plowing leads to uncompensated state humus regime.

Landscape, slopes, erosion, soil, tillage, humus destroying

Dehumifikatsiya land and, consequently, increased emissions of carbon
dioxide - the greenhouse effect agent - is a significant cause of regime
change weather conditions. This includes other destructive land degradation
mechanism - desertification. In the spatial context of desertification may be
regarded as the frontal phenomenon, which is to increase the area of
depleted ecosystems. Desertification - a manifestation of the effects of
reducing biodiversity, biomass and evaluation edaphic factors influence the
nature of the primary productivity of ecosystems existing in the conditions of
agricultural landscapes [1].

Dimensions accumulation of humus in black soil not determined by any
one factor (vegetation, activity of microorganisms, hydrothermal regime,
physical and physicochemical properties), and a combination of factors and
conditions, soil environment [1, 2].

Erosion of land leads to a significant loss of fertile soil and crops. The
size of losses due to non-receipt of a crop of eroded land is annually about
one third of agricultural GDP. This means that for every dollar created added
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value, one third is lost due to erosion. Should take into account several key
facts [3]:

a) almost half (19 min. ha) of arable land is located in the steppe
zone of Ukraine;

b) 60% of agricultural land in the country is owned agricultural
enterprises, more than half of which are located in the steppe zone;

c) nearly 45% wheat, 15% corn and 47% of sunflower grown in the
plains;

d) in the steppe zone soils are most prone to erosion and loss of
fertility that are most susceptible to the negative effects of climate change.

Erosion leads not only to a decrease in soil fertility and crop yields,
but i to siltation of rivers and reservoirs.

As estimated in the Ukraine under the influence of erosion and
subsequent years will be about 15 min. Ha [3]. Increased erosion
associated with a significant decrease in the use of mineral and organic
fertilizers, which caused a sharp decline in soil humus content.

Comparing the present climate of the past (100 years ago) shows
that Ukraine has become arid area due to human activities. Wind erosion
has become widespread even in areas that previously were not inclined to
exercise this factor. Over the past 40 years, according to data of
meteorological statistics, found that the frequency of dust storms per year
Is 3-5 in the steppe zone, with an average duration of 8-17 hours. [4] The
origin of dust storms in the conditions of Ukraine usually starts at wind
speed of 20 m / sec. It should be borne in mind that black soils are most
prone to wind erosion. During dust storms, they can lose up to 70 tons of
soil per hectare per hour. Based on these statistics can be recognized that
dust storm March 23, 2007 was not unusual for the steppe zone of Ukraine.
It was recorded from space through remote sensing techniques over the
territory Kakhovka reservoir. Space dust cloud was 20000km2. Three
factors (dry conditions for 2 weeks, the wind speed of 20 m / sec and a lack
of vegetation) led to the formation of clouds of black soil particles.

The process of water erosion, destroying soil, primarily affecting the
availability of soil organic matter. Thus, the content of humus in black soil
slaboerodovanyh reduced by 5-10% serednoerodovanyh - by 25-30% and
35-40% sylnoerodovanyh compared to povnoprofinymy. In such soil
composed of humus topsoil contains a relatively larger proportion of fulvic
acid and less - humic, reduced its biohennist, worsening terms of growth
and development of crops and eroded soil productivity is reduced by 10-
40% depending on the degree of erosion.

Due to the considerable development of erosion in the area of
distribution of ordinary black soil humus accumulation regime violated. As a
result, even a weak flush usual black soil lost from 0.5 to 2% humus [5].

The purpose of research - to distinguish content and reserves of
humus in arable and virgin soils in scale: the area - rural settlement -
agrolandscape the example of Dnepropetrovsk region.



Material and methods of research. In the first stage of our study
was associated with determining the content and estimated reserves of
humus in soils of different regions of Dnipropetrovsk region.

The study of genetic horizons slope fertility of soils in the area of
distribution of ordinary black soil was carried out on environmental ground
DDAEU (arable land) and slopes of virgin beams in the Dnipropetrovsk
region, Oleksandrivka village.

Environmental landfill has an area of 14 hectares and is crossed by
three beams. One of them is the depth of 30 meters and slope> 7 °, two
other slope of 3 °. The study was conducted on plakori (povnoprofilnyy
ordinary black earth), the slope of northern exposure (slabozmytyy soil), the
slope of southern exposure (serednozmytyy ground).

Virgin beams located near the landfill has slopes of northern and
southern exposures 25-30 °, well developed vegetation and soils, which
differ in morphology from arable. Slope soils are alluvial horizon beams, on
the slope of northern exposure - 50 cm, on the slope of southern exposure
- 40 cm, and then goes to the profile in the first case slabozmytyh soil, the
second - serednozmytyh. Soil samples were taken every 10 cm to 100 cm
depth.

Results and discussion. The humus content is directly dependent
on the capacity of the humus horizon. Along with the change of power
humus horizon and humus content in the flushing influenced dramatically
changing its reserves. The ability of organic matter cause deep and
comprehensive changes in the composition and properties of soil and store
them relatively stable over time allows us to consider its gross reserves as
the most important evaluation criterion for determining the potential fertility
of the soil. Thus, the average reserves of humus in the region in the plow
layer of black soil povnoprofilnyh normal up 120 t / ha with a range from
101 to 130 t / ha. Influenced by flushing these stocks are significantly
reduced, reaching an average slabozmytyh soils and 89 t / ha (73-100 t /
ha) (Table. 1).

1. Stocks of humus in the plow layer povnoprofilnyy and
eroded soils Dnepropetrovsk region (t / ha)
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Thus, there is a clear relationship: the more washed away the soil,
the less they humus content and reserves. According to our research in
povnoprofinomu usual black soil humus serednopotuzhnomu
(Dnipropetrovsk region) in the layer 0-10 cm humus content was 4.25%,
10-20 cm - 4,05%, 20-30 cm - 3.9%, decreasing at a depth of 70-80 cm by
1.4% and 90-100 cm - 0.6%. While both slabozmytomu ground these
figures were respectively 3.26; 2.9; 2.8; 0.7 and 0.5%; Wash off in the
medium - 2.0; 1.9; 1.8; 0.2 and 0.1% (Table. 2).

Stocks humus layer 0-100 cm influenced flushing decreased from
292.1 tons / ha (povnoprofilnyy ordinary black earth), 211.1 tons / ha
(slabozmytyy soil) and 124.6 t / ha (serednozmytyy). A clear reduction in
inventories observed humus in the plow layer (0-30 cm) from 146.6 tons /
ha to 107.4 and 68.4 t / ha, which is 36% and 2.1 times.

2. Content and reserves of humus in arable soils and
slopes plakoru

NH humus. Slabozmytyy soil Serednozmytyy soill
Soil, cm povnoprofilnyy

% | tira | C,% | % | Tira |C,% | % | t/ra | C, %

0-10 425 510 250 326 390 190 200 240 1,18
10-20 405 486 238 290 348 1,71 190 228 111
20-30 390 468 229 280 336 165 1,80 216 1,06
30-40 290 348 1,79 2/0 324 159 190 228 111
40-50 220 264 129 150 180 0,88 1,10 13,2 0,65
50-60 200 260 118 120 156 O,72 060 7,2 0,35
60-70 1,90 24,7 112 09 11,7 053 050 6,5 0,29
70-80 1,40 18,2 0,82 0,70 9,1 041 0,20 26 0,12
80-90 0,60 7,8 03% 080 104 047 020 26 0,12
90-100 0,60 7,8 0,35 0,50 6,5 0,29 0,10 1,3 0,06
0-100 292,1 211,1 124,6

The data from the reduction of inventories and humus reflect its
connection with the terrain, and the difference in solar and thermal
radiation.

The difference in heat and water regimes on the slopes of varying
exposure affects both the production of biomass, and the microbial
processes, resulting in a different rate of accumulation, mineralization and
humification of organic matter.

In our studies as a result of a significant display of water erosion on
the slope of southern exposure are formed soils with less humus content
and humus shortened profile. On the slopes of northern exposure where
erosion is less pronounced power humusovanoho profile and humus
content greater than the slopes of southern exposure is 40%, but compared




with upland soil humus content is reduced by 20% (slope of northern
exposure) and 2 times (slope southern exposure).

Analysis of arable soil humus state ecological landfill showed that the
slope of northern exposition contains humus 0.4 (90-100 cm layer) - 1.2%
(0-10 cm layer) over southern exposure and slope 0.1 - 1 % less than
povnoprofilnyy black soil (plakor). Research arable soil ecological landfill
using profiles showed that the slope of southern exposure observed a
significant reduction of humus content (2.0%) relative to soil plakora
(4.25%). This is not only influenced by water erosion, but its hydrothermal
conditions. During the study, virgin soil research fields DDAE located on
the territory of the beam "Bublikova", it was found that the slope of northern
exposure formed namytye soils with humus horizon is 50 cm. The biggest
difference is observed between the slope of northern exposure and
plakorom (tab. 3).

3. 3. The content of humus and soil carbon virgin beams
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Thus, the slope of northern exposure humus content was 7.85% (0-
10 cm layer) on the slopes of southern exposure - 7.2%, and plakori -
5.15%. In the deeper layers (10-20,20-30,30-40 etc.) humus content
decreases, but even at a depth of 100 cm it is quite high and amounted to
respectively 2.05 - 1.83 - 0.97%. Virgin soils have significant reserves of
humus (tab. 4).

4. Reserves of humus in virgin soils beams
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As shown in Table 4, the maximum margin of humus seen on the slope
of northern exposure 506.2 t / ha. Its value is 8% higher than the slope of
southern exposure and 37% than plakori. Comparing data on the distribution of
humus in the meter soil layer we can see that the process dehumifikatsiyi not
only covers arable layer. Dehumifikatsiya soil is influenced by two processes:
the mineralization of humus and erosion. However, the processes that lead to
dehumifikatsiyi soils at different terrain variety. If the watersheds where virtually
no erosion, reduction of humus content is exclusively due to salinity, on the
slopes of dehumifikatsiya defined as mineralization of humus and erosion. In
plowing comparable to virgin dramatically decreases the amount of organic
residues.

The application of biological technology in land conservation leads to
increased carbon content in the soil. In this case, CO2 emissions are reduced
by a very low degree of topsoil through the use of zero or minimum tillage and
traffic mulchuyuchoho layer. Increased humus content in the soil by using
technologies No-till and minimum tillage promotes carbon sequestration. Field
experiments in the field of natural farming, agricultural firms conducted in
"Agrosoyuz”, "Steppe" and some farms Dnepropetrovsk region showed
positive results when used technologies No-till and minimum tillage. To reflect
the economic effect of natural agriculture scientists DDAEU was designed
business plan of growing "organic" cereal and legume crops on 30 hectares of
land area ahrokoroporatsiyi "Steppe". Natural agricultural production is the only
one among a wide range of management techniques that do not harm the
environment. Natural agricultural production systems based on specific and
precise requirements of the production process, aimed at supporting optimal
ecosystem for social, environmental and economic levels.

Conclusions

1. Zonal farming systems are based on a multi-year average and the
average potential growth class soils. Instability change steppe agriculture
provides a wide range of environmental conditions, topography and
diversity of soil.

2. The smaller humus content in arable slopes due to the formation of
soil conditions, exposure to erosion processes and anthropogenic factors.
Significant impact on the genesis of virgin soil on sloping beams has
vegetation that is "pumping” the main biofilnyh and absorbed other




elements. Its magnitude depends on the intensity and capacity of the
biological cycle, the nature of the localization of active absorbing roots in
the soil and localization rain of dead plants.

3. Comparison of humus reserves in virgin soils with reserves in
plowing indicates dehumifikatsiyu intensive in terms of plowing. Due to the
exclusion of biomass yield, and as a result the fate of small grasses in crop
rotation, the nature of the biological cycle of matter on plowing leads to
uncompensated state humus regime.
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MeHblwee colepxxaHue 2ymyca Ha naxomHbIX CKIOHax 0bycrioerieHo
ycrosusimu - ¢ghopMupo8aHUsi  1oYs,  efusiHUEM  Mpoyecco8  3po3uu U
aHMPOIrIO2EHHbIX  hakmopos.  3Ha4yumesibHoe erusHUe Ha  2eHe3UcC
CKITOHOBbIX 1048 UesluHHOU bariku oKkasbieaem pacmumesibHoCMmb, Komopasi
gedem ‘niepekayky” enaeHbix buourbHbIX U Opyaux Mo2/I0UEHHbIX
anemeHmos. Ee macwmabbl 3asucsam om UHMeEHcusHoCMU U eMKocmu
buorioauyecKko2o  Kpyeoeopoma, Xapakmep  JloKanusauyuu  aKmueHbIX
roasiowarouux KopHel 8 ro4ee U Jiokanusauyuu dempuma ommuparouux
pacmeHut. CpasHeHue 3aracoe 2ymyca 8 UesluHHbIX ro4yeax ¢ 3anacamu Ha
rnaxome ceudemersiscmgyem 06 UHmMeHCcU8HoU Oe2ymuchbukayuu 8 yCcriosusix
naxomel. B cesa3u ¢ omuyyxdOeHueM buomaccbl C ypoxaem, a makxe
gcriedcmeue Marsiol 0oslu MHO20/1emMHUX mpae 8 cegoobopomax, xapakmep
buoriocudeckoz20 Kpy2oeopoma eeuwjecme Ha ecriawke rnpueooum K
HEKOMIEHCUPOBaHHOMY COCMOSIHUIO 2yM)CHO20 pexuma.
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The results of the experimental studies have been described aimed at
the pyrolytic utilization of sewage sludge derived from municipal wastewater
treatment plants using the high-pressure steam technology. The steam
temperature varied in the range of 400° C to 550° C while the pressure was
©25-40 MPa. The initial moisture content in probes of sewage sludge was not
less than 75%. Pyrolysis led to a not less than two times decrease in mass of
the dry sludge which corresponds to about 10 times reduction of the original
weight of the wet sludge. Experiments have shown that combustible gases are
present in the resulting gas composition, and no carbon dioxide or nitrogen
oxides have been detected. The relative composition of combustible gases is
strongly dependent on the experimental conditions, and their amount
corresponds to the dry weight loss of initial sludge obtained by a long-term
drying procedure at 110° C. The solid dry fraction of the pyrolysis products is a
dark fine powder without any specific odor that can be easily mixed with water,
without consequent powder subsidence during 10 days after its preparation
and without making considerable marks on a conventional paper filter of
normal density.

Silt sediments, pyrolysis, installation, experiments, water vapor,
pressure, temperature, flammable gases

Sewage sludge produced in large quantities at the municipal
wastewater treatment plants. Sediment from the sludge can occupy an area
of several hundred square meters, being the source of noxious fumes with a
very bad smell and the worsening ecological situation in the surrounding
areas.

High (more than 70%) moisture even dewatered sludge does not allow
to burn it using standard techniques, so you have to take away to landfills or
substrate comprising 2/3 of the water for a natural drying, or to evaporate the
residual water, which requires special equipment and large energy costs. As
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a rule, precipitation are taken for burial in landfills or dried for subsequent
combustion in boilers. In both cases, the products are produced rotting in
landfills precipitation or rainfall products of combustion in the form of polluting
gases and dust, which is unacceptable from an environmental point of view.

One of the most effective solutions to the above problems is the use of
a known method of organic waste pyrolysis precluding contact of the
feedstock with the environment [1]. The significant disadvantages of the most
common pyrolysis technologies using heat generated by partial combustion of
organic matter inside the reactor being supplied with oxygen or air, can carry
a large amount of tar and low calorific value gaseous process products.

An experimental study of the pyrolysis products of the sludge of
wastewater in the environment of high-pressure water vapor without contact
with the environment. Thus, the vapor source is water, part of the feedstock,
which allows the thermochemical decomposition reaction of its organic
components to form a low molecular weight gaseous compounds, coal and
water which after condensation and cooling in the heat exchanger can be
recycled into the environment or fed to final purification for use, for example,
for technical purposes.

The purpose of research - to determine the effectiveness of the
studied method and its parameters.

Materials and methods of research. The experimental setup for the
processing of sludge by pyrolysis in an environment of high pressure steam
is shown in Figure [2, 3].

1 pressure vessel (reactor, autoclave) has two removable end cap for
placing it in the sample cup of the feedstock. This device was placed in a
muffle furnace 2, which is allowed to heat the feed to a vessel with a glass
temperature of 600 ° C.

Processing of the sample was subjected to many years of sludge
from wastewater treatment facilities Lyubertsy Moscow Region. Initial
samples had a sharp odor and semi-liquid consistency of dark green
(almost black) color.

Samples were placed in a thin-walled stainless steel cup 3, which is
in turn inserted with a slight clearance in a cylindrical pressure vessel 1. In
one of the flanges of the steel tube was incised at the other end of which 4
were manometer and a pressure reducing valve 5. The valve was preset to
reset the pressure in the range of 20,0-40,0 MPa, which corresponds to the
operating regimes in the developed technology of industrial applications
thermochemical reactor. To the outer side wall of the cylinder by a thin
dielectric spacer 6 attached thermocouple insulated from external heat
source junction so that its temperature corresponds to the temperature of
the reactor wall 1. reducing valve 5 communicates pipe 7 for collecting the
gases exiting from the reactor in a pre-filled with water bottle 8 placed in
the water tank 10.

Experiments were conducted for samples with different initial
moisture content of the mass, which organic feed was mixed with the



appropriate amount of added water and mixed thoroughly until a uniform
pulp 9 being placed in a glass 3 before the pyrolysis process.

To achieve the conditions necessary for each particular experiment
the autoclave was heated in a muffle furnace 2. In this case, the required
pressure value is maintained in the reactor 1 via a reducing valve preset by
pressure relief. The maximum temperature in these experiments varied in
the range of 350-550 ° C.

The experiment was performed as follows. Once placed in a muffle
furnace autoclave containing a glass sample prepared by the raw
materials, and include insulation gap, heating muffle furnace. When heated
to a temperature of 380-400 ° C in the reactor pressure reached the
threshold pressure reducing valve 5 through which gas began to flow out
with water vapor. At a given temperature, heating was stopped and the
reactor was removed from the muffle furnace and cooled. Full heating-
cooling cycle took time from one to three hours. The reactor was then
depressurized and removed a glass with solid components of raw materials
processed products. The residue represented the ultrafine mass of dark
brown color and a neutral odor. The properties of this mass looks like a
normal ash. Upon contact with water, it is wetted and partially sink, forming
a slurry, which almost completely passes through the single-ply paper filter.
The composition of the product gas after processing in the autoclave at
different temperatures and pressures were measured instrument Testo
t350 S (Germany).

:

Fig. 1. Experimental setup: 1 - reactor (autoclave); 2 - muffle
furnace; 3 - glass; 4 - pressure gauge,;
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5 - the pressure control valve; 6- thermometer with
thermocouple;
7 - connecting tube; 8 - a tank for gas collection;
9 - raw water; 10 - tank containing water.

The results of research. Table 1 shows the results of determination of
the dry weight of the solid pyrolysis products, which were compared with the
results of the weighing of samples of the original organic material. The
moisture content of the initial sample was determined by evaporating the
water in a fume hood for 6-10 hours at a temperature of 110-120 ° C. The
sample weight loss in such measurements is 75-84%, which corresponds to
an average moisture content of about 80% of samples. solid mass of
thermochemical processing of samples is approximately 10 times smaller
than the mass of the original organic matter. Table. 1 efficiency of utilization of
the sludge is presented "a weight loss factor" - a parameter representing the
ratio of the weight of the final dried product to the weight of raw material [4].

1. Loss of dry weight of solids in the long drying
and thermochemical processing of sludge.

Sample Sample Weight Max. Dry weight of | weight loss
number | source added | temperature ° C | the solid, g ratio
Raw g water, g
When thermochemical treatment
16 60,0 60,0 460 6,8 0,11
31 20,0 100,0 465 1,6 0,08
32 20,0 100,0 430 2,3 0,15
34 40,0 80,0 510 3,9 0,1
39 10,0 110,0 450 1,0 0,1
During prolonged drying (10 hours at T-D 110 ° C)
- 133,4 - 120 27,9 0,21

The analysis of the composition and quantity of gases emerging from
the autoclave as a result of the thermochemical treatment. Table 2 shows the
values of gas concentration obtained for samples processed under different
experimental conditions. It should be noted a very wide range of variation of
the ratio of the gaseous components in the reaction products. This indicates
that the maximum temperature variation can lead to significant changes in the
relative composition of the gases. However, it found that the water vapor
pressure gases and does not affect the composition of the gaseous products
of thermochemical processing. For this reason, the data on the dependence
of the composition of gas pressure in the reactor is given.

The amount of gas collected in the various experiments are also varied
within wide limits. To accurately determine the amount of product gas
necessary to consider its volume in the supply tubes, remaining at a high
pressure.




Used for the rapid analysis of a digital device can simultaneously detect
the presence of other gases. Definitely it can be argued that the concentration
of carbon dioxide and nitrogen oxides in the pyrolysis products does not
exceed 0.1%. A small number of tests (about 10%) showed the presence of a
small amount (less than 0,2%) SO2.

The volume of data resulting from the experiments is insufficient to
explain the large variation in the relative concentrations of components of the
fuel gas. Specifically, this issue has not been studied, since it goes beyond
the basic task of the present work, which is rather an applied nature and is to
investigate the possibility of recycling of sludge residues environmentally
efficient manner, while ensuring maximum reduction of weight of the solid
product.

2. The composition of the gaseous products of processing sludge.

sample TZ? t%zrzgcrf;':n Max. . The composition of the gas,%
number water temperature
Raw g g ' C CO H2 CxHy

32 20 100 440 6 38 56
39 10 110 450 2 4 94
31 20 100 465 15 15 70
16 60 60 480 26 11 63
34 40 80 510 7 13 80
21 40 80 520 13 45 42

It can be assumed that the reasons for the observed substantial
variation of the relative share of gas produced in the processed products in
specific experiments are differences in the actual values of the partial
pressures of gas mixture components, which determine the kinetics of
homogeneous chemical reactions. At the same time the control of these
parameters was not provided for the construction of the laboratory setup. The
real situation is even more complicated, given the heterogeneity of the partial
pressures of the temperature distribution in the direction of flow from the
reactor to the gas discharge point to the receiver via a pressure reducing
valve [5].

The composition of the solids after processing in the autoclave was not
determined. It can be described as a fine powder of neutral odor containing
no resins or fluids.

Conclusions. The experiments on the pyrolysis of sewage sludge in an
environment of high pressure steam showed the following:

- Thermochemical processing reduces the dry mass of about twice the
feedstock with transition substantial portion of the substance in the gas;

- Consisting of collected gas at atmospheric pressure contains only
combustible components, substantially no carbon dioxide, and nitrogen
oxides, and sulfur;




- Combustible gases include carbon monoxide and hydrogen, with the
ratio of the actual concentrations can vary over a wide range depending on
the processing mode process.

The experimental results confirm the presence of sludge in sewage
sludge significant amount of decomposed organic matter, even after long-
term storage in open areas. It is shown that the composition of the resulting
combustible gas can vary within wide limits depending on the temperature
and other conditions of the pyrolysis process, which indicates the possibility of
controlling the composition of the gaseous products useful technological
methods.

Further studies will aim to clarify the technological parameters of the
pyrolysis of various organic materials under supercritical conditions, the
creation and testing of the experimental setup with a continuous production
cycle.
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HaeedeHo pesyrnbmamu eKkcriepumMeHmarbHUx O0CriOXeHb Miposi3y
Myriogux ocadié CMmiYHUX 800 MICbKUX OYUCHUX criopyd y 800siHOMY napi
g8ucokoeo mucky (y Oiarna3oHi 400-550° C 3a mucky 25-40 Ml ma eornozocmi
75%). BcmaHoerneHo, wo y ckiadi ymeopeHUX 2a3ie rnpucymHi mifisKUu 20pHoYi
KOMMoHeHmu 3a e8idcymHocmi O0800KUCY 8yarieuro ma OKucslie asomy.
BiOHocHuUU cknad eoproyux e2asie 'y 3HauyHil Mipi  3anexums 8i0 yMoe8
rpoeedeHHsT eKcriepuMeHmig, a iX 3azalibHa KinbkKicmb eidrogidac empami
cyxoi mMacu, odepxaHoi y pe3yribmami mpueasiocd CYWIHHS 3a
memrnepamypu 110° C suxiOHo20 myriog8o20 ocady. OmpumaHa ricrisi riposnisy



cyxa Maca sense cobor yribmpaducriepcHUl 2iepOCKOoriYHUlU  MopowoK
meMHOo20 Koribopy 6e3 3ariaxy, sikuli ymeoproe cmilKy cycrieH3sito y 800i. llicrs
rporiyckaHHs 4Yepe3  binbmpysarneHUl nanip cmaHOapmHoi  WiribHOCMI
CYCIEH3is1 Mpakmu4yHoO He 3anuwae crioie Ha iribmpi i He 3a3Hae rMoMimHo20
po3wapysaHHs (ocidaHHSI meepOoi ghpakuii) npomsicom, rpuHatmHi, 10 Oi6.

Mynoei onadu, niponi3, ycmaHoeKa, eKkcriepumMeHmu, e600siHa
napa, muck, memMmnepamypa, 20proyi 2asu
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The article analyzes the main methods for the investigation of the
current state of anthropogenic territorial systems, which are used in case of
analyzing and monitoring agricultural landscapes within nature reserves,
which gives the possibility to analyze both the changeability, caused by
anthropogenic factors, of such territorial system components as
phytocenosis and soil, and the reaction of landscape formations on these
impacts.

Anthropogenic territorial systems, methods of the investigation
of territorial systems, current state of agricultural systems

Among a large number of methods used to study the constructive
geography anthropogenic and anthropogenic modified territorial systems, it
is difficult to choose one or even a small amount that adequately enabled to
explore and assess such complex territorial entities. However, such a
combination of methods is always elected for each study.

Analysis of recent research and publications. An important
contribution on forming research methodology anthropogenic modified
natural systems made such domestic and foreign scholars as G. Denysyk
(2001) [4], KN Diakonov (2002) [7] AG Isachenko (1980) [8] Myhalevska T.
(2006). [12]

The aim - to analyze the main methods of anthropogenic territorial
systems to analyze and monitor agricultural landscapes within protected
areas.

Overall assessment methods territorial systems - is one of the
components of an appropriate examination, that a set of special methods of
money or scoring impact of modern or future economic use of a resource,
the consequences of this act on the state of objects, business functions
(agricultural crops, etc. ) and human health. This assessment is a multi-
operation at every stage which used individual methods, but they are aimed
at determining two states: present and future (projected).

The current state of agricultural systems (territorial systems with
appropriate ahronavantazhennyamy) should indykuvaty using methods:
landscape of general, structural-functional, structural January,
environmental, GIS.



Landscape and scientific methods as analysis of phenomena and
problems related to landscape structure of the territory based on the
combined effect of the environment [10], is the first analytical method by
which analyzed the phenomenon clearly "lay down" the real landscape
structure that allows analysis within particular territorial systems. It is based
on this method other, revealing the current state of these entities.

Once Landscape structural organization of the study area is found, it
becomes feasible to use other analytical methods, for example - structural
and functional [1, 3]. It is based on the establishment of a system linked to
the formation of the landscape-forming components identified
environmental consequences of human impact, the factors that determine
the need to protect land from erosion, groundwater, air pollution, depletion
of natural resources and degradation. At this stage, methodical study
determined the most striking mizhkomponentni relationship (between
lithogenic basis and soils, atmospheric quality component systems and
phytocoenoses etc.).

Almost complementary method used structural January [14]. On the
basis of receiving a detailed structural picture of the object,
multidimensional structural image, it is the isolation of certain structural
components of the overall structure of the structural system. This operation
requires estimates for specific steps.

And most wide that allows not to use the analysis component and
system structure of the area is an ecological method. This universal
knowledge of the scientific method, which involves the study of any object
through interactions with its environment. Since it is in the surrounding
landscape environment characterized by not only corrective but also
guiding functions to it, is the object of study, taking into account the
specifics of this environment is considered essential.

Since the main purpose of evaluation is aimed at identifying trends in
the development of certain classes of regional, consider it appropriate to
use set of methods aimed at identifying appropriate opportunities to obtain
trend phenomena. First of all, he belongs to those trending method as a
means of determining the general tendency of graphic fluctuations
(changes) of the environmental effects (object) using trend lines that show
the long-term average of the phenomenon on annual fluctuations. Is
calculated by the formula:

y=6-ax; @)

where y - the annual value of the observed phenomenon (eg,
number); in - the mean value of the first year; and - the value of which is
changed every year trend line; x - the number of years each subsequent
year from the original date. A similar trend shows averaged trend and
therefore is quite reliable. So, for example, the method of grids (multistage
matrix) developed by John. Sorensen. It contains an inventory of different
land use options and specific to their type of impact. More determined
effects associated with these initial changes in the state of individual



components of the environment and these changes are caused by
disturbances in the natural environment (eg, reducing fish populations) [7].
These methods operate on the principle: if the current trend remains some
variability, then a suitable time in the territorial system could take place next
event (the next state). That is, it does not account for possible fluctuations
and human intervention.

Geographic information systems (GIS) to study agricultural
landscapes become the last period of particular importance, since the
creation of environmentally sustainable natural systems is a major socio-
economic problems of society. GIS able to propose ways and means of
solving the problems of territorial modifications and facilitates the rapid
development and management decisions, and monitoring of operational
agricultural landscapes, including some fertility of land.

Close to the above, but which also deserve ahrovykorystannya use in
local systems is comparable methods. Sam comparative method is based
on a comparison of regional systems for certain other characteristics, it is
important to present all the performance analysis in a form that would be
suitable and convenient for comparison. The challenge is not only to set a
rate for each single dimension, but also need to find a means of
comparison of a variety of indicators in their regional variations. [8] This
method allows you to: 1) identify not only the fact of the similarities and
differences between objects of study, but their cause; 2) establish the
possibility for interpolation of the hidden properties of objects to be
compared; 3) extend the known laws in unexplored areas [16, 13].
Comparing the situation with already known analogues there is quite likely
to foresee the emergence of certain processes and states of landscape
design. Therefore, the most applicable method is comparable among
natural counterparts. This installation method identifying similarities and
differences between man-made landscapes with their sometimes better
studied natural analogues [5].

A more difficult in this series is the method of comparative analysis of
the geographical space and time. Based on the comparison he interaction
of natural ingredients and most regional systems as coherent entities that
can detect significant relationships emergent and complex nature of the
relationship between them. This is where the system begins to show the
essence of territorial units, which is extremely important for the
preservation of the highest possible mechanisms of variation and
adaptation.

Amplified and supplemented by a comparative research approach
eco-geographical method [11]. It belongs to the direct observation of the
territorial system or individual components in vivo, which provides non-
intervention (or the smallest possible interference) researcher in natural
processes, relationships or conditions. This method should be used for
direct field research when the accumulation of relevant empirical material.
The collected materials so most fully meet (adequate) study of reality.



At this stage we used the method of comparative natural analogs [4].
In fact, it enhanced (anthropogenic and man-modified systems)
interpretation of prior research method, the feature of which is to establish
the similarities and differences between man-made and anthropogenically
modified landscapes studied natural (natural) analogues. As for integrated
territorial systems, not just their individual components, this method
becomes a method of landscape and environmental counterparts [2]. Is to
search for the projected system landscape of its counterparts - geosystems
same species, but those who some time were under the influence factor
changes as a result of which you want to predict. Since absolutely identical
Geosystems look almost impossible tentative forecast results, although
they may introduce a quantitative form.

So well known methods analogues are effective in the study
ahronavantazhen landscaped systems. Overall unique method is based on
the long-term forecast of the territorial system, which are based on the
findings of future processes in them similar to those that occurred earlier. It
Is assumed that if the assumptions are similar, it would be similar and
subsequent development processes. However, be aware that a complete
analogy between the processes set in landscaped formations unlikely and
minor deviations in the initial state can cause significant differences in the
further development processes. Because most of the unique method used
with caution and only as part of more complex techniques.

Since the object of research in protected areas are real geographical
system, and the aggregate of such methods, we have attempted to use the
same method of geographic counterparts. We give it two definitions:

— is predicting natural processes similar to those recorded before (for
example, the impact of reservoirs on the nature coast [6];

— is comparing dissimilar objects, one of which, quite understood,
seen as the counterpart of another, unexplored; with the first properties to
some extent are transferred to the second. A well-known example, the
analogy between the system volohoobihu the landscape and the circulatory
system in the body [9].

That is, first, poprotsesnyy method to examine their spatial and
temporal trend. As to territorial systems as integral units, it can be called by
extrapolation process by which it is possible to trace in a natural complex of
various processes (including undesirable person), to determine the
likelihood and nature of their display in the future, and extrapolate some
data about them identified or predicted in individual territorial systems on
morphological units of the same species that are not subject to direct
examination. That is the method of extrapolation is:

— transferring data from a particular area of activity (in a certain
range), more or less similar wide area (range). Varieties of this method is
statistical methods for evaluating the next series of values of some
properties based on preliminary curve (continuation of the famous series,
current trends for the coming period of time or on a yet unknown, but



estimated a similar space). Sometimes extrapolations are also searching
some intermediate values between the known properties of values -
straight interpolation, exponential or other previously known curves
changes [15];

— based on the assumption of the immutability of previously
established trends and conservation in the future. For quite reasonable
forecast by extrapolating the data needed to assess the retrospective
period was 2-3 times greater than the forecast period. [12]

Conclusions. Thus, we have described a set of methods for the
study of anthropogenic territorial systems to analyze and monitor
agricultural landscapes within protected areas allow consider as
anthropogenically-induced variability of the components of territorial
systems, plant communities and soils as well as the reaction of most
landscape design for these effects. The combination created a kind of
methodical methods overlap, thus ensuring reliability obtained the
appropriate conclusions.
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B cmambe npoaHanu3upogaHbl OCHOBHbIE MemoObl UCC/1e008aHUs
COBPEMEHHO20 COCMOSIHUST @aHMPOINO2eHHbIX MeppumMopuUarbHbIX CUCMEM,
NMpuUMeHsieMbIX pu aHanu3e U MOHUMOPUH2e azponaHowagmos 8
npedenax 3arnosedHbIX meppumopuli, Ymo Mo3eosisem paccmampueams,
KaK aHmMpOorno2eHHO-8bI36aHHYI0 U3MEHYUBOCMb MaKUuX KOMITOHEHMOS8
meppumopuasibHbIX cUCMeM, Kak ¢bumoueHo3 U Moysbl, maK U peakuyuro
camux flaHowaghmHbix 0bpazosaHuli Ha 3Mu 8/UsIHUSI.

AHMponozeHHble MeppumopuanbHbie cucmemMbl, Memoobl
uccnedoeaHusi  meppumopuasnibHbIX  cUCMeM, coepemMeHHoe
cocmosiHue azpocucmem



UGC 582.087.657

FEATURES OF FORMATION ABOVEGROUND BIOMASS
PRIMULA VERIS L. S. L.

V. V. KONISHUK, Doctor of Biological Sciences Senior Fellow,
O. R. KIRICHISHIN, applicant,
O. B. HODIN’
Institute of Agroecology and Environmental NAAS

Sandwiched plate and flowering stems of a plant characteristic
parameters play an essential role in life as a species, and the general
population. By collectively plant organs can assess growth, vitality and
state populations phytomass accumulation of the studied species and
others. In the present work processed morphometric parameters of the
plant, the dependence of the mass of Primula veris L. s. |. the parameters
of leaf blade and flowering stems and proposed a formula for its
determination.

Cowslip, leaf blade, flowering stems, parameters, morphometric
parameters, weight

In the process of structural and functional organization of grass
substantial role assigned to plant organisms that make up the groups.
Determination of biomass and leaf plates parameters enabling to assess
these vital processes in phytocenoses intensity streams of energy
production and decomposition of organic matter, binding and release of
organic compounds, photosynthesis, respiration and transpiration [3, 5, 7].

Leaf blade - this assimilationist body that performs various functions
vital for plants: formation and laying plastic materials, gas exchange with
the atmosphere, clean the air of dust and harmful gases. Growth and
development of leaf plates accompanied by intensive course of
photosynthesis. Floral stem - a phytocoenotic unit, morphological and
morphometric analysis which characterizes the process of reproduction and
propagation determines favorable conditions for the growth and
development of species and populations as a whole [1, 4, 9].

Morphometric criteria for individuals (parameters of leaf blade and
flowering shoots) are important for forecasting the population, and their
comparative evaluation, the different between a forest typology
circumstances, decides environmental needs type (in relation to light,
humidity and soil) [1, 2, 6 8].
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The purpose of research - to identify the dimensional characteristics
of leaf blade (length and width) and a height of flowering stems in different
habitats. Set dependence on biomass aboveground morphometric
parameters of Primula veris L.

Materials and methods of research. To achieve this goal draws
permanent sample plots other than each other ecological factors: soil
moisture and trofnistyu, zimknutistyu upper tiers of the forest.

Field studies were carried out using forestry-taksatsiynyh, botanical
methods. The data worked out using standard techniques (Zaitsev, 1990)
and software packages Microsoft Excel-2010, StatSoft, Statistica-6. For
factual material obtained using correlation analysis.

Results. Research conducted mass primrose on the results of
measurements of leaf plates (1545 pcs.) And flowering shoots (212 pcs.).

Based on the correlation matrix between where the stem height, leaf
size and their weight, there is a close relationship respectively r = 0,86 and
0,82, weight primrose can be described by the following formula:

M3a2 :Mcm +Mﬂucm, (1)

where: Msz. — total mass of plants, g; M:» — mass flowering stems, g;
Mcm— leaf weight, g.
The mass of the stem is well described by the following formula:

M, :al-(l—‘('[’l’L”"))Cl +& . (2)

where: Len — length of inflorescence stems, mm; ai, bi, ¢c1 —
coefficients of equation.
Weight letter described by the following formula:

e T T

Jqucm.

where: n — number of leaves, pieces.; Laem — leaf length, mm; Buuem —
leaf length, mm; a2, b2, c2, — coefficients of (Table. 1)

1. The coefficients equation to calculate the mass of plants

Coefficients The length of the stem, mm Settings sheet, mm
a 4,9966 4,0936

b 0,0032 -0,001206

Cc 2,0733 -0,002581

For a more complete analysis models is additional statistical criteria
between measured and model values, namely:
e the amount of deviation between the actual values and model who
has to go 0;
e coefficient of determination (R2) linear relation between the actual
values and model, where the values of free factor should go to 0 ([
= 0) and slope factor under 1 (0 = 1);




e the adequacy of the model - convergence properties (features,
parameters, characteristics) model and the properties of the object,
which is calculated by the following formula Oauthor1 0

po1 20-YF 4)
> (y-vF

where: 6 — adequacy model; y — the actual value of; Y - the value
model; Y - The average value.

The adequacy of the model can take values from -0 value to 1. 1
model describes a given pattern between the actual and the modal values;
the value 0 - model is slightly worse than the average of the value; and the
negative value model is much worse than average and is a systematic
error.

The adequacy of the proposed equations for estimation of stem and
leaf weight shown in Fig. 1-4.
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Fig. 1. Dependence of the mass of the stem between theoretical and
actual values
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Fig. 2. Dependence of the difference between the actual mass of
stems and theoretical values

How accurate equations describing the mass of stems show Fig. 1
and 2. The adequacy of the model () is 0.758; free rate and tends to O
(0.0049), and the coefficient b - 1 (1.0025). The maximum difference
between theoretical and actual values of maximum 0.85 grams,
corresponding to 4.7%, the amount of deviation between the actual and
theoretical values equal to - 0.48, and the value = -0.0026. Consequently,



the proposed equation adequately describes the actual signs masses
stems.

y =0,9023x +0,0109
R?=0,7715
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Fig. 3. Dependence leaf mass between the theoretical and actual
values

0,00 0,10 0,20 0,30

0,20

y = 6E-05x - 0,0076

BiIXWJIeHHs, I'p

-0,20 - JIOB:KHHA JTUCTKA, MM

Fig. 4. Dependence leaf mass difference between the actual and
theoretical values

Established that the adequacy of the model () is equal to 0.772 free
rate and tends to 0 (0.0109), and the coefficient b - 1 (0.9023) (Fig. 3, 4).
The maximum difference between theoretical and actual values of 0.18
grams, corresponding to 2.4%, the amount of deviation between the actual
and theoretical values equal to - 7.10, and the value = -0.0046.
Consequently, the proposed equation adequately describes the actual
signs of leaf mass.

Conclusions. Based on our empirical equations adequately describe
the proposed stem and leaf mass the size of the plant in fresh-cut state.
Mass plants in air-dry plant mass equal to freshly state multiplied by the
percentage of moisture
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Jlucmoeasi nnacmuHKka U UeemoHOCHbIU cmebersib ¢ xapakmepHbIMU
01 pacmumersibHO20 op2aHu3Ma rnapamempamu uzparom CyueCcmeeHHYH
posib 8 XU3HedessmeslbHOCMU Kak euda, mak u ronynsyuu e uesiom. o
COBOKYMHbIM MpU3HaKaM pacmumesibHbIX Op2aH08 MOXHO oueHuU8amhb
pocm, Ku3HecrnocobHocmb U COCMOsHUe ronynsauyul, HakorieHus
umomaccbl u3lydaemozo euda u Op. B npedcmaeneHHou pabome
obpabomaHo  MopcboMempuyeckKue  riokazamesnu — pacmumeribHbIX
op2aHos, ycmaHoesieHa 3aeucumocmbe macchbl Primula veris L. s. |. om
napamempog ucmogol naacmuHKU U UBEmMOHOCHOo20 cmebns u
rpedsioxXeHo ¢ghopMyry Orisi ee orpederieHus.

lNepeouysem eeceHHul, siUucmoeasi nJacmMuHKa, 48emOHOCHbIU
cmebenb, napamempsbl, MOpghoMempuvecKue nokazamesiu, Macca
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The article highlights the complex variants, present in studies carried out
on the territory of St. Sophia's church in St. Cyril's national reserve during
2012-2015: the main steps of the reserve, factors who influenced the formation
of particular areas and particular plantations, definition of the current state of
the area who is studied and the developed measures for his improvement.

St. Cyril's Church, landscaping, greenery, planning structure

Cyril Church - a unique monument of architecture of Ukraine (XI-XVIII
c.), Has historical and spiritual value, is a monument monumental painting
XII-XIX. It was built on the territory of contemporary Dorozhychi tract, which
was located in the northwest part of the city. Kyiv, which later became
known Dorohozhychi. The name is derived from the passage of this
important trade routes in Vyshhorod, Smolensk, Chernigov, Polotsk,
Novgorod [1, 5, 6, 7].

At the time of Kievan Rus were the most powerful princes of
Chernigov O. hereditary who seized the solution of important trade routes -
Dorozhychi. In 1146 built a large stone church on a hill, from which opens a
good view of the river Pochayna. Church of St. Cyril named in honor of St.
Cyril of Alexandria, one of the Slavic educators.

Cyril Church was ancestral burial O. family. In 1194 became the
burial place for Kiev prince Svyatoslav - the protagonist of the story "The
Tale Ihorovim" [1, 7].

In the first half XVII. Kirillov monastery was restored under the reign
of Constantine Ostrog.

In 1748-1760 gg. In the territory adjacent to the interior of the church
was built of stone monastery buildings erected wall and tower. Until now,
only a small portion of these extensions. After XVII. general appearance of
the church has changed and it has become a modern image in the
Ukrainian Barogue style.

The aim - to determine the current state of the landscaping at St.
Cyril's Church National Reserve "Sophia" in the city. Kyiv, its planning

* Supervisor - Doctor of Biological Sciences, docent Kushinir A./.



structure stezhkovoyi state road network, small architectural forms,
decorative plants and propose measures for their improvement.

Materials and methods of research. The study was conducted by
an object we pre-analysis area is determined mistobudivelnu, historical,
functional, architectural and landscape planning and evaluation; state was
established landscaping and space resolution of an object made
poderevna inventory space. The main methods of establishing a general
assessment area were full-scale inspection route, iconographic analysis,
journalistic and academic sources, a significant achievement in the study
served as stages of church archives.

Research results. Since 1883 in the interior of the church was
carried out works on cleaning and restoration of wall murals, under the
direction of Professor A. Prahova, who worked in a team of Mikhail Vrubel.
It is thanks to the coordinated work was able to significantly improve the
appearance of the interior of the church. [7]

In 1929 St. Cyril's Church proclaimed the State Historical and Cultural
Museum-Reserve of national importance. Started archaeological research
projects continue until the end of the Great Patriotic War (1941-1945.).
Subsequently conduct extensive restoration work, strengthen the walls and
foundation of the church.

In 1965, St. Cyril's Church declared a museum, which is part of the
National Reserve "Sophia." During the museum spend big in terms of
rehabilitation and restoration work.

Recently, the major work conducted on the interior of the church
building had character restoration, initiated and financed enterprise "base-
Solsif." When these works were found the remains of the foundations of
past extensions churches and other securities in the archaeological and
historical significance of things. [7]

Currently, St. Cyril's Church National Reserve "Sophia" a museum
open to visitors. The main part of the complex stretches along the slope,
and the interior of the church building is located directly on the hill (Fig. 1).

The complex stairs leading bahatomarshevi (Fig. 2), requiring repair.
On both sides of the stairs surrounded by an array of trees and shrubs.
Until recently, the slope was terraced, where growing fruit trees. Today he
reinforced retaining walls, terraces not visible, an array of trees and shrubs
THICKENED, species composition of vegetation is represented with lime,
alder., Maples and ash. Under the canopy of tall woody plant fruit are not
sufficient conditions for normal growth and fruiting, so eventually fall out.

The dominant building complex stands interior of the church, except
for her with built-existing administrative structures and small architectural
forms. The complex is shopping kiosk that performs a service function and
read the whiteboard, working hours and conditions visit possible by
information stands.
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Fig. 1. The facade of St. Cyril's Church Fig. 2. Stairs leading to the

with lime cordata foreground interior of the church
from the side of the street.
Telihy

The complex has an extensive road network stezhkovu that is
inserted lighting area and surrounded by a wall that needs renovation. In
many places electric cables unearthed, are unaesthetic appearance and
pose a threat to workers and visitors to the facility.

Sanitary zone is not clear the examined areas for rest and
appropriate landscape equipment.

Flower design of the compound represented mixborders, the range of
plants is not relevant to the object and its functions.

For the convenience of the work on the inventory of structural
elements of the object of research area was divided into seven sections. In
terms of inventory, presented in Fig. 3, these areas are marked with
different colors.

During the 2013-2015 biennium. Custom Directorate of the National
Reserve "Sophia of Kyiv" we were made to work with pre study area and
research facility planned major steps to improve its existing condition.

As a result of inventory work established species composition of
vegetation, defined by their age structure, distribution of plants held in
diameter trunks and origin; The types of plantations and established their
quality status (see. Table.) [8].

During the study, the research area of the object we found that
plantations are 39 taxa of woody plants in an amount of 106 specimens of
trees and bushes of 108 copies. The predominant species are of the genus
maple (Acer L.).

In the first three parts of the inventory plan that surround St. Cyril's
Church and considered its estates, plantations are 19 species of plants, 11
species of which are local, and 8 - introduced, of which 11 species - trees,
8 - bushes. The basis of the plantings in these areas constitute cordata



plant linden (Tilia cordata L.). Diameter shafts are plants include seven
groups of eight diameters defined in the Regulations inventory of green
spaces in cities and towns of Ukraine [9]. Thus, a group of diameters up to
6 cm referred 13 instances are usually shrubs; most specimens of plants
classified in the group of more than 50 cm in diameter - 12, the smallest
number of plants classified in the group 38,1-46,0 cm - 9 copies.

Age structure stands presented 3 age groups. Assigned to the
prevailing woody plants that are aged over 50 years, the least represented
- to 15 years. By type of plantations in which plants are concentrated,
dominated by single (Tapeworm) landing.

Quality state of the plants installed during the inventory work is
satisfactory. Some specimens of woody plants with good fortune. Typically,
these young people landing on the open field.

The idea for writing slope terraces fruit plants today are not
monitored, self-seeding crops and pushed yasenelystoho Branch maple,
linden cordata, alder sticky and Robinia psevdoakatsiyi. Among shrubs
dominated lilac ordinary [2, 3, 4].

Today, the area is complex represented a small area, which leads to
lack of allocation of certain elements common to the monastery gardens -
orchard or vegetable garden herbs. Available copies lime characteristic
species for monastic cadiv and have a good condition, so the overall
concept, dedicated to the reconstruction of the facility, they offered to keep.
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Abpukoca 3BuyanHa— Armeniaca vulgaris Lam.
Bapbapuc 3suyanHum - Berberis vulgaris L.

Bepesa nosucna — Betula pendula Roth.

ByanHa yopHa — Sambucus nigra L.

Bysok 3BnyanHum — Syringe vulgaris L.

Bepba namka — Salix fragilis L.

BuwHa nosctsaHa — Cerasus tomentosa Wall.

B’s3 rpabonuctuin — Ulmus carpinifolia Rupp. ex Suchkov
B'as wopcTtknn — Ulmus glabra Huds.

lNpkokawTaH 3BMyanHMn — Aesculus hippocastanum L.
"opix rpeubkun — Juglans regia L.

Mopix cipun — Juglans cinerea L.

"opobuHa 3BnyariHa — Sorbus aucuparia L.

MopTeHsia gepesonoaibHa — Hydrangea arborescens L.
MopTeHsisa BonoTtucta — Hydrangea paniculata SIBE.
Npywa gomalHs — Pyrus domestica Medic.

[y6 3BuyanHum— Quercus robur L.

KanuHa 3BuyanHa — Viburnum opulus L.

Kusun 3eu4anHum — Cornus mas L.

KneH roctponuctumn — Acer platanoides L.

KneH nonboBun — Acer campestre L.

KneH uykpuctuimm — Acer saccharinum L.

KneH aceHenuctum — Acer negundo L.

Jluna cepuenucta — Tilia cordata Mill.

ManwuHa 3Bu4yariHa — Rubus idaeus L.

CamwmT BiYHO3EeNEeHNn — Buxus sempervirens L.
Cnuea gomawHsa — Prunus domestica L.

Cymax oneHeporun TlaHueTHnir — Rhus typhina ‘Lanciniata’
TaBonra Bepbonucta — Spiraea salicifolia L.

Tonons kaHagcbka — Populus x canadensis Moench.
Po0biHisa 3BnyanHa — Robinia pseudoacacia L.
Uy6ywHuk BiHUEeBM — Philadelphus coronarius L.
WvnwwnHa amoplukyBaTa — Rosa rugosa Thunb
LLloBkoBuusa 6ina — Morus alba L.

AbnyHs aomalwHa — Malus domestica Borkh.

AnvHa 3BuyaniHa — Picea abies (L.) H. Karst.

AnuHa cnsa ‘KoHika' — Picea glauca ‘Conica’

AniBeub Ko3aubknn — Juniperus sabina L.

AceH 3Bu4anHum — Fraxinus excelsior L.
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http://ru.wikipedia.org/wiki/L.

The results of our studies during 2012-2015. Reasoned
recommendations on improvement of landscaping St. Cyril's Church
National Reserve "Sophia of Kyiv", which includes a number of provisions:

1) continue the search and analysis of historical, archival, reference,
scientific, normative literature on the stages of formation and development
of the object of research to identify the best measures that would contribute
to the aim pursued;

2) determine the optimal methods of studying and establishing
comprehensive assessment of historical object, based on domestic and
foreign experience in reconstruction and restoration of these facilities;

3) conducting phenological observations in plantations complex to
analyze changes in the overall appearance and condition of vegetation in
different seasons.

Conclusions. According conducted our search and field research
complex structures and areas that belong to the interior of the church of the
National Reserve "Sophia”, identified a number of provisions included in
the general recommendations for improving its improvement. The main
works to be carried out on the subject of research in the first place are the
following:

1. cleaning the slope of self-seeding and porosti maple, linden and
several other species that cover the interior of the church historic building
from the side of the street. Telihy limit viewing facility and damaging the
main building, placed on the approaches and the territory of the complex;

2. advisable to develop project proposals for the reconstruction of
decorative plantation complex using a wide range of plants and propose
options for their layout, inherent to the objects of national heritage and
historical cultural heritage, including plants and symbols;

3. for the reconstruction of a number of measures to improve the
campus must apply modern technologies in the formation and maintenance
of historic objects, materials (for fastening of slopes, atmospheric water
drainage, installation of lighting) and equipment to farming operations.
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ANALYSIS VARIETAL DIVERSITY OF PLANTS LOLIUM PERENNE L.
IN THE STATE REGISTER OF VARIETIES UKRAINE AND POLAND
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O. V. KOLESNICHENKO, Doctor of Biological Sciences
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The positions of the State Register of plant varieties suitable for
dissemination in Ukraine and Poland National Register of
representativeness plant varieties of Lolium perenne L. were analyzed.

Ecological plasticity, perennial ryegrass, register

Pasture coverage - not only an integral part of landscape
management, but also the deterrent element of modern urboecosystem
buffer. Decorative Lawn coverage depends on a number of environmental
and biological characteristics of plants that are part of the lawn grass
mixtures. The results of the analysis of kulturfitotsenoziv lawn in the city.
Kyiv show (AV Choha, 2005), ornamental lawns covering virtually no
purpose and is short-lived (1-2 years), due to its use of placement of plant
varieties, typically not zoned for this region and Ukraine as a whole [6].
Therefore, for the placement of high-quality grass kulturfitotsenoziv should
primarily take into account ecological and biological characteristics of
plants and their ecological plasticity to the conditions of a region. Long-
breeding practice with different kinds of grasses suggests that simulate the
climate of a region is very difficult, and often impossible. [4] State Register
of plant varieties suitable for dissemination in Ukraine contains a list of
varieties of plants that have passed testing and have high performance
adaptive to their growth in our state.

L. perenne L. (perennial pazhytnytsya) - a perennial plant that is a
major cultural plant in hazonoznavstvi and fodder production in the
temperate region of the world. Studies indicate [2-4, 6] that plant varieties
L. perenne L. domestic breeding differ broader ecological plasticity
compared with varieties of foreign selection. According to LG Revunova
and DB Rakhmetova 0120140, using plants L. perenne L. lawn grass
mixture as a component of appropriate growing conditions for the varieties
domestic breeding and regular watering. As a result of years of research
established [3, 4] that the Ukrainian selection of lawn grasses, including
and L. perenne L. autekolohichni have higher rates compared to foreign

* Supervisor - Doctor of Biology, Professor KOLESNICHENKO O. V.
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plant varieties selection - varieties more drought, winter and frost.
Published data indicate that in these conditions, which is winter 2002-2003,
the varieties of L. perenne L. Western vymerzly full selection, which was
caused by the use of plants not adapted to our climatic conditions [4].

The purpose of the study - analyzing the position of the State
Register of plant varieties suitable for dissemination in Ukraine and Poland
plan on the National Register of varieties of L. perenne L. and their
distribution by area of use.

Materials and methods of research. Statistical analysis of the list of
items the State Register of plant varieties suitable for dissemination in
Ukraine and Poland National Register, analysis of published data on the
subject of the research.

Research results. National Register plant in Poland - the official
catalog of plants that have passed testing and could be implemented in
Poland and other EU countries. Unlike the State Register of plant varieties
suitable for dissemination in Ukraine, where all plants have a clear division
in the direction of purpose, the National Registry includes five plants in
Poland register of plant varieties that are entered into the National Register
of Poland (Krajowy rejestr), but the effect at 30.06 . 2014 is a three -
agricultural, vegetable and fruit plants (Fig. 1). Varieties of plants that are
decorative, not regulated by the National Registry of Poland. There is a
significant difference registers Recording plants as the National Registry of
Poland is a long-term (10-20 years), unlike the Register of Ukraine, where
each year must pass sortoispytanija plants.
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Fig. 1. General view of the Registers of plants included in the National
Register of Plant Poland [7]

In 1974 Ukraine was registered in first grade plants L. perenne L.
lukopasovyschnoho directly Drohobych-2. The first plant variety L. perenne L.
Kyiv-101 for landscaping appearing in 1978 in 2001 marked a sharp increase
in the number of registered varieties - 2.5 times and the emergence of a wide
range of lawn grass breeding in Germany and the Netherlands on the market



gardening Ukraine (Fig. 2), which is due, in our opinion, the development of
green building in our country

Today in the State Register of plant varieties suitable for dissemination
in Ukraine presented 29 varieties of plants L. perenne L., of which only 13 -
the national selection, which is only 44% of the present range available (Fig.
3). Among registered foreign companies - Euro Grass Breeding GmbH & Co.
KG (Germany) - Grades 6, Feldsaaten Freudenberger GmbH & Co. KG
(Germany) - 4, Matopolska Hodowla Roslin Sp z o0.0. (Poland) - 2, Innoseeds
B.V. (Holland) - 2, DLF Trifolium (Denmark) - 1 and Pickseed (Canada) - 1
grade.

B Ki-Th COPTIB, IIT.

Fig. 2. Registered Plant Varieties of Lolium perenne L.
in the State Register of plant varieties suitable for dissemination in
Ukraine (1974-2014 years.)
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Fig. 3. Distribution of Plant Varieties of Lolium perenne L. in the
State Register of plant varieties suitable for dissemination in Ukraine
2011-2014. For the countries claimants



In the Register of varieties of agricultural plant Poland registered 97
varieties of plants L. perenne L., which is part of the National Registry of
Poland, of which only 39.2% own selection - 38 pcs. On the Polish market
are lawn grasses such producer countries: Germany (29 pcs.), Denmark
(21 pcs.) USA (4 pcs.), Netherlands (3 pcs.) And France (2 pcs.). However,
unlike the State Register of plant varieties suitable for dissemination in
Ukraine, where registered 2 varieties of Polish breeding, from 2001 - Inca,
2007 - Niha, selection Matopolska Hodowla Roslin Sp z oo, in the National
Register of Polish plant varieties L . perenne L. Ukrainian breeding absent
(Fig. 4).

In Poland, local plant varieties L. perenne L. occupy the largest share
of the stated (39%), indicating a strong Polish breeders breeding work is
comparable to Ukraine, where varieties own selection much less. One of
the reasons, in our opinion, is the destruction of breeding and seed base in
Ukraine in recent years. Also, decreased production of perennial grasses
due to the decrease in acreage and yield under specialized enterprises [5].

B JTonpra
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Fig. 4. Distribution of Lolium perenne L. plants in the National
Registry of Poland in 2014 by country applicants

In 2014 Ukrainian applicants organizations omnibus L. perenne L. in
the State Register of plant varieties suitable for dissemination in Ukraine
registered four. This research station Kyiv National Scientific Center
"Institute of Agriculture UAAS") 4 varieties) and the National Botanical
Garden. MM Grisha NAAS of Ukraine, Carpathian Research Station of the
Institute of Agriculture and Livestock western region of Agrarian Sciences -
3 and National Science Centre "Institute of Agriculture UAAS" - 2 varieties.
Major Polish institutions zamayyutsya plant breeding and testing of L.
perenne L., varieties of which are registered in the National Registry of
Poland - Poznanska Hodowla Roslin sp. z 0.0. (8 pcs.), DANKO Hodowla
Roslin sp. z 0.0. (6 pcs.), Matopolska Hodowla Roslin-HBP sp. z o.0. (7



pcs.), Hodowla Roslin Bartgzek sp. z 0.0. Grupa IHAR (9 pcs.), Alicja
Ramenda (6 pcs.,) INVEST Grzegorz Dgbrowski (3 pcs.) And Rolimpex
Nasiona S.A. (2 pcs.).

Today, 60% of registered plant varieties L. perenne L. Ukrainian
State Register appointment for landscaping populated areas (Figure 4),
which shows the relevance and prospects lawn case in our country. In
Poland, by contrast, L. perenne L. - hay and lukopasovyschnoho purpose,
occupy most of the positions in the National Register of Poland - 62%.
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Fig. 5. Distribution plants Lolium perenne L. in the direction of use in
the State Register of plant varieties suitable for dissemination in
Ukraine (1974-2014 years.)

Conclusions. The analysis suggests that the relevance lawn business in
Ukraine is growing every year. Experimental data show that domestic plant
varieties L. perenne L. is competitive in the global market of seeds of perennial
grasses ..
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Determining the optimal economic thresholds major hazard butterflies
in industrial cultivation of vegetables especially for food purposes is a
priority. Knowledge of the age composition of larvae damage their nature
and timing of the appearance of plant phenological phases respect of
plants help to establish critical periods in the system of a plant pest. These
periods of our culture, like most cultures, is the phase of flowering and fruit
formation until maturation of seeds.

Entomophags, ratio predator:victim, phase of plant development

In vegetable crops that are grown in the Ukraine in all natural areas,
there are more than 200 species of pests, of which cause significant harm to
nearly 50 species. Among them, in systematic terms, they are as follows:
among insects - Coleoptera - 49%, Lepidoptera - 19%, bugs - 12% Diptera -
7%, other types of insects series - 8% and 5% of species of slugs.

Tracks cabbage shovels in the leaves of cabbage and other cruciferous
crops vyhryzayut large irregular holes, after tying heads they get them, and
gnaw it moves "pollute” their excrement. Cabbage scoop prevalent in all
areas of Ukraine, but the greatest harm to cabbage and other cruciferous
crops causing a forest-steppe zone.

Economic thresholds hazard play a stabilizing role in agrobiocenosis in
terms of pesticides and create preconditions for the transition to integrated
plant protection from pests.

Materials and methods of research. In order to identify eggs scoops
cabbage survey carried out in phase sockets and early sealing head. To
determine levels of populations of plants eggs and caterpillars on an area of
50 hectares on two diagonals field examine 5 plants in 20 locations and set
the number of eggs to inspect the plant and plant population of a percentage.
In the phase of sealing heads for identifying caterpillars determine the degree
of damage to the plants. In this phase of the early varieties economic harm
threshold is 1 - 2 caterpillars on plants at 10% occupancy, or 5 - 8 tracks 1 m?,
and for late varieties - 5 larvae per plant by 10% settling plants. Planning
chemical treatments for identifying these pests - the beginning of the
formation of the head.

Release Trichogramma recommended in early phase outlet number 1
egg per plant by 10% populated plants.

© 4. 0. JIIKAP, 2015



The number of overwintering pupae was determined after harvesting
the overall method of soil excavation (50 x 50 cm) and depth of 20 cm. The
number of detected pupae transfer for 1 mz2.

In studying the harmfulness of certain types we used the method of
isolating marlovymy garden plants, followed by replanting them in the first age
of caterpillars in the phase of regrowth plants.

Results. The nature of damage to tracks depending on their age.
Caterpillars eat the first age parenchyma leaf skeletuyuchy his third and fourth
centuries - eat leaves from the edges, and feed generative organs (buds,
buds, flowers). Caterpillars of older generations go up in the top tiers of plants
and damage exclusively generative organs. On the fifth and sixth generations
they gnaw buds, seeds and can eat away a few days destroy the entire crop.

Due to the fact that from the age of caterpillars does not only damage
nature, but also its size, we studied the age composition of leaf-eating
caterpillars of the scoop according to the phase of plant development (Table.
1).

Particularly noticeable poshkodzhuvaly rape plants caterpillars,
cabbage (drop-off), when the square meter narahovuvalas to 4 copies. These
plants poshkodzhuvalys almost completely and harm ranged from 16 to
71.3% (Table. 2).

With increasing density settlement tracks the percent loss of seeds.
Harmful tracks scoops karadryny extremely high, if one tracks 10 crop plants
seeds of carrots decreased by more than 20%.

1. The age structure of leaf-eating caterpillars scoop on seed
crops of carrots, cabbage and canola

Culture / Culture v f The number of caterpillars age ind./m?
Development ears o
Phase research n n2 n3 n4 nd ne6
MopkBa
CtebnyBaHHs 0/1 0/2 0/0 0/2 0/2 0/2
ByToHi3aLis 8 e oL o0 00 01 0/1
LLBiTiHHS 8 40/28 5/3 5/1 18/10 13/6  12/8
[MnopoyTBOpeHHs X 10 12 19 25 30 32
(@))
PopmyBaHHs = 00 00 24 6/4 24/21 35/42
HaCiHHS
Kanycrta( Bucaakm)
PosBuTok
PO3eTKM (paHo Ha oy 211 1/2  12/14 20/13 27/2 5/1
BECHI) SRS
ByToHi3auis 8/4 42/16 44/13 40/2 10/4  6/8
Pinak
Cxogun oo 00 0 0 0 0 0
CTebnyBaHHs o3 22 4/8 12/6  14/10 28/10 15/4
— NN

ByToHi3auis 714 12/15 20/23 43/17 25/14 12/10




2. Harmful cabbage moth caterpillars and karadryny Depending
settlement density of plants (Boryspil district)

The density of 2012 2013
population of plants | The weight of |Harmful, % | The weight of the |Harmful,
caterpillars, ind. the seed of the seed of the 1st %
1st plant, g plant, g
PocnuHun He 1,39/1,08+0,06 0 1,56%0,06 0
NOLLIKOAXKEHi Ta 6e3
ryceHuub
OpHa ryceHuus Ha 1-  0,45/0,42+0,02 67,1 0,45+0,03 71,3
HY POCINHY
OpHa ryceHuus Ha 5-  0,94/0,83+0,04 32,4 0,96+0,05 38,5
TN poCInMHax
OpHa ryceHuus Ha 1,07/1,0+0,05 22,7 1,16+0,06 29,6
10-tn pocnunHax
OpHa ryceHnusa Ha  1,18/1,01+0,04 16,1 1,3+0,06 16,8

15-Tn pocnunHax

Note: The numerator for damage cabbage scoops; denominator - karadryna
scoop

Given that one square meter is more than 30 plants, we can assume
that the number of caterpillars older ages in critical periods (Phase
flowering, seed formation) in seed crops shall not exceed one specimen
per square meter. Our studies have found varying degrees depending on
the inflorescence ushkodzhenosti predecessor (Table. 3).

3. The damage of inflorescences carrot cabbage caterpillars
shovels and karadryny depending on predecessor

Predecessor Damage of inflorescences, %

2007 p. | 2008 p. | 2009 p. | 2010 p. | 2011 p. | 2012 p. | 2013 p.

Carrot food

purposes 9,1 8,4 12,3 10,9 8,3 9,4 11,5
Cabbage 1,7 15 2,1 2,4 2,3 1,7 1,4
Rape 5,7 4,8 6,2 6,7 5,4 6,4 9,1

Damage of buds depends on the age of caterpillars. Significantly
damaged carrot seed that grew in the fields of food crops celery crops,
where the number of tracks in the phase of flowering and fruit formation
several times higher than in other fields of precursors and damage of buds
ranged from 4 to 11% in different years.

With biotic factors only useful species can play an important role in
reducing the harmful activities of herbivores, as a priority in the
development of new systems to protect plants from pests is to use along
with EPSH entomophages and efficiency levels. Stabilizing role EPSH is
that they help to reduce the use of chemicals and thus create favorable
conditions for the survival of beneficial insects.




Determining the optimal economic thresholds of harmfulness main
butterflies in industrial cultivation of vegetable crops, especially for food
purposes is a priority. Knowing the age of the larvae, damage to nature and
timing of their plants relative occurrence of phenological phases of the plant
help establish critical periods in the system plant - pest. These periods of
our culture, as for most of them, is the phase of flowering and fruit
formation to full ripening seeds. In studying the levels of efficiency in the
field entomophages held in a different ratio caterpillars of different ages and
adephaga the family Carabidae. For experiments were dominant and most
numerous species of beetles. As for the number of predators, they are on
different fields during the spring-summer period of change. In May - early
July is 1.5 - 3 times higher in the marginal zone of the field (band width 15 -
20 m) than the rest of the field. The maximum number of beetles coincides
with the period of flowering, fruit formation.

Given butterflies multiplication factor depending on the physiological
state of the plant can determine the efficiency entomophages in these
fields. Tables 4 and 5, the effectiveness of some types of beetles that
under steppes of Ukraine are common predators.

4. 4. The effectiveness in reducing the number of beetles
caterpillars 2 - 3rd century scoops karadryny

Phase of plant Value larvae Value offering predator by hour
development shovels, predator | yepes 24 yepes 48 Yyepes 72
rog. rog. rog.
Flowering 30:5 1:5 0:5 0:5
30:2 4:2 0:2 0:2
30:1 15:1 6:1 0:1
Start building seeds 30:5 2:5 0:5 0:5
30:2 6:5 1:5 1.5
30:1 18:1 2:5 2:5

5. The effectiveness in reducing the number of beetles
caterpillars older ages scoops karadryny

Phase of plant Value offering Value offering predator by hour
development predator yepe3 24 | yepe3 48 | yepes 72

rog. rog. rog.
30:5 2:5 0:5 0:5
F|Qwering 30:2 8:2 1:2 0:2
30:1 18:1 4:1 0:1
Start building seeds 30:5 1:5 0:5 0:5
30:2 3:2 0:2 0:2
30:1 15:1 2:1 0:1

Conclusions. Given the specificity of the seasonal dynamics of
caterpillars in different cultures and their relationship with plant phenology
and harmfulness effective action entomophages family of beetles larvae




observed by the appearance of a second - the third age, and the use of
Trichogramma can clear the field to scoop the emergence of larvae. The
criterion of efficiency at this time should be considered a value offering
predator - 5: 1. Active period falls on beetles night. Use traps in fields
where research was conducted, shows that the highest ulovlyuvanist
beetles observed from 16 to 21 hours (40% of all beetles), you need to
keep in mind when planning treatment fields with insecticides.

OnpeodeneHue ornmumMarsibHbIX 3KOHOMUYECKUX rnopoeos
8pe00HOCHOCMU 2/1a8HbIX YeWYEeKPbIbIX 8 YC/I08USIX MPOMbIWIEHHO20
gblpawjueaHusi 080WHbIX Kyrbmyp, OCOBEHHO Ha pPod080/IbCMEEHHbIE
uenu, sensemcsi riepgoodyepedHol 3adadvel. 3HaHuUe 803pacmHO20
cocmaea JIUYUHOK, Xapakmepa rnogpexoeHul UmMu pacmeHul U CPOKOo8
rosierieHUss OMHOCUMeribHO (beHOoI02UYECKUX ha3 pa3eumusi pacmeHus
rnoMoz2arom ycmaHo8UMb Kpumuyeckue rnepuodbl 8 cucmeme «pacmeHue-
gpedumerib». Takumu rnepuodamu 071 Hawux Kyrnbmyp, Kak u Ons ux
bonbwuHcmea sensromcs ¢ghasbl om usemeHus U ninodoobpasosaHusi 00
[10/THO20 CO3PEBAHUST CEMSIH.

SHmMomodghazu, COOMHoOWweHue XUWHUK:)Kepmaea, ¢a3nbl
pa3seumusi pacmeHuli
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Current technical solutions for combining in complex usage of
different types of renewable energy and creation of renewable energy
sources have been thoroughly analyzed. A pilot plant for the investigation
of the effectiveness of combining the work of a heat pump and solar
collectors has been described. The advanced schemes of combining
technologies for the creation of renewable energy sources have been
considered. Prospects of prior cavitation treatment of cyanobacteria in
order to increase the effectiveness of the process of methanogenesis have
been shown.

Combining, renewable energy sources, cyanobacteria,
methanogenesis.

When building the scheme of power supply with the use of renewable
energy sources (RES), one should take into consideration, that energy from
these sources is not concentrated in some places, but scattered, changeable
In time and place, thus, it is not stable. These sources can be used rationally
only in case of ultimate closeness to a consumer without far distance energy
transfer, and the stability of energy supplied by RES can be provided by
means of combining the mutual work of two or more RES (wind energy +
solar collectors; solar collectors + biomass; solar collectors + heat pump; heat

©M. MALOVANYI, Y. MAHERA, O. ZAKHARIV, R. ROMANIV, O.
KHARLAMOVA, O. SYNELNIKOV, 2015



pump + biomass etc.), or by combining renewable and traditional energy
sources (wind energy + power supply; solar battery panels + power supply;
solar collectors + heat pump + power supply; solar collectors + heat pump +
natural gas).

As for the problems of the creation of such renewable energy sources
as biomass and biogas, the technologies of their production (synthesis) and
prior preparation usually involve the use of traditional energy sources, and
their partial or complete replacement with renewable sources can provide
additional economical and ecological advantages. Besides, it is worth
considering combination and introduction of some new stages in the
technologies of their production: prior preparation of biomass before the
synthesis of biogas, the use of natural cementing materials in the process
of biogranule production etc.

Analysis of recent research works and publications. The change
in the structure of the resources, which were used for heating in Sweden in
1970-2005, is demonstratsd in Figure 1.

50

Fig.1l. Use of energy sources in Sweden (1970-2005).

As it can be seen in Figure 1, there is a tendency for the decrease in
the part of non-renewable sources of energy and the increase in the part of
RES. The same tendency for the change in the structure of the resources,
used for heating and energy production can be prognosticated in Ukraine.
That is why, searching the ways of optimization for the creation of
renewable energy sources and their use (first of all in terms of economical
efficiency and the indicators of power stability) is urgent for ensuring energy
independency of the country.

The principles of combining, which allow providing the stability of
power indicators, are traditionally used in heliowind energy systems; there
are numerous research works on this problem [1,5,7]. The analysis of wind
and solar conditions indicates that there is a decrease in solar radiation and
an increase in average wind speed in winter, and a decrease in wind speed
and an increase in solar radiation in summer. That is why, the combination
of wind and solar energy smoothens the irregularity of energy production,
increases reliability of power supply for consumers during the vyear.
Heliowind plants can be used in the scheme of heat or energy supply. The
effectiveness of power supply for independent consumers in case of using
a heliowind plant can be increased by means of its mutual work with a heat
pump. Such units can work both in summer (cooling) and winter
(heating).



Different schemes of combining RES in agriculture (namely on farms,
which have a high degree of self-sufficiency and numerous energy potential
wastes) are analyzed and proposed by a number of scientists [6,14,15].

Combined usage of solar collectors, heat pumps and biomass (often
also a source of electrical energy and natural gas) in the scheme of power
supply as being some independent modules combined in one energy plant
has been thoroughly investigated and widely used in practice [2 - 4]. Plant
operation is managed by a processor, which alternately connects up other
modules to the basic one (the energy of which is the cheapest) in case of
the lack of energy ascending its cost. The number of energy modules can
be changed according to the region, infrastructure, consumers’ wishes, and
the cost of different types of energy. However, in spite of wide practical
application of the above described strategy, systematic scientific research
of the effectiveness of such combining (which is closely connected with the
economy and weather conditions of a certain region) are not numerous,
which makes it necessary to systematize and integrate the knowledge.

In terms of combining in the technologies of the production
(synthesis) of renewable energy sources, one should consider the use of
heliowind plants for the generation of biogas [17].

As for the combination and the introduction of new stages in the
technologies of producing renewable energy sources, it is considered to
be perspective [11,16] to introduce the stages of grinding and
delignification into the technology of biogas production with the use of
agriculture wastes as raw materials. In the process of delignification at
high temperatures there is the process of lignin net degradation, the
extraction of lignin and a bigger part of hemicellulose and also the
disruption of chemical bonds between lignin and the molecules of
hydrocarbon. This results in the increase in the surface of mass exchange,
which becomes available to celluloselytic enzymes of microorganisms.
Grinding of substrate using grinding machines gives considerable increase
In the surface of mass exchange, which is available to the enzymes of
microorganisms as well. This accelerates enzymatic hydrolysis and
Intensifies the process of the synthesis of methane [12].

When combining in the technology of the production of pellets with
the use of wooden wastes, the compression of fine-dyspersated wastes
iIs done with the help of pressing or extrusion. To provide a proper
strength of pellets, pressing is done at 100-200 MPa. The
disadvantages are as follows: a complex structure, considerable energy
consumption, and that is it impossible to use low quality waste as raw
materials. In an extrusion unit pressure is created due to forced and
continuous moving of the material along a screw thread in the process
of its rotation. In order to decrease energy consumption in the process of
the production of granules and to provide their high strength, it is worth
adding cementing additives to fine-dyspersated parts of wastes, which
can result in the decrease of the force needed for the extrusion of lignin



from wooden wastes into interparticle space. Scientists [8 - 10] suggest
using sulphatic soap, which is a by-product in wood-pulp industry, as a
cementing material. Also, paraffin, synthetic plastic materials and
biological oil can be used. The main requirements for the additives are
as follows: small number, absence of any influence on the process of
burning and absence of troublesome and poisonous gases. In case of
using cementing additives, one can get pellets of similar quality at 1,2 +
2,2 MPa.

Biomass is a perspective type of renewable energy sources, but in
some regions growing and using plants as raw materials for producing
energy sources caused critical decrease in the production of agricultural
goods and provoked protests among the citizens of these countries
(Mexico, Latin America). That is why, recently scientists have been working
on finding technologies of cultivation and utilization for producing energy of
such types of biomass, using of which cannot influence prospective
possibilities of agricultural production and cannot affect the environment. A
number of investigations (Israel, firm Seambiotic, Japan, firm Gas and
NEDO, the USA, corporation GreenFuel Technologies) has shown, that
such biomass can be alga — both cultivates on special farms and gathered
from the surface of hydrosphere objects. In Ukraine such perspective
biomass is cyanobacteria (blue-green algae), which have been causing
considerable ecological threats because of progressive water bloom in
surface basins. Water bloom is a biological signal indicating bad conditions
of hydroecosystems. The dominating agents for water bloom in the Dnipro
reservoir are the representatives of the genera of Microcystis, Phormidium,
Aphanizomenon, Anabeana and Oscillatoria. Among numerous
mechanical, physical and chemical, biological and ecological methods to
prevent mass development of cyanobacteria, the most effective are the last
two ones, because they allow overcoming causes but not just
consequences of water [13]. As for the prospects of using them in order to
produce energy, the most perspective utilizers of solar energy are
microalga: the value of the efficiency of photosynthesis is up to 20 %.

Methods of research. The development of the strategy of systematic
research of the effectiveness of combining the work of a heat pump with
the work of solar collectors and the development of the systems of
combining in the technologies of the creation of renewable energy
sources.

Presentation of the main results. In order to conduct systematic
research of the effectiveness of combining the work of a heat pump with
the work of solar collectors, at National University “Lviv Polytechnics” within
the framework of the grant with Krakow Polytechnics, which was financed
by the Ministry of International Affairs of Poland, a plant, the operation of
which (a heat pump of “air — water” type and solar collectors) is managed
on-line via the Internet, was implemented. Heat energy, which is received
from RES, is transferred to two accumulators of hot water with the volume



of 500 liters each. In the first accumulator, which is heated by solar
collectors of vacuum type NSC 12-58 GREENEN, which are equipped by
the pipes HEAT-PIPE, prior heating of water takes place. The heat,
produces by the collectors, can be transferred directly to the first
accumulator through a heat-exchanger — coil, which is mounted in it, or
directly to the next accumulator through a high speed flat heat-exchanger,
which is mounted on the plant. A heat pump with the capacity of 10 kilowatt
Is joined with the second accumulator. The heated water is delivered to a
consumer (the kitchen, which serves students’ canteen). The devices,
which control the parameters of the operation of the accumulators of hot
water, are operated with the help of a controller DIgiENERGY, which is
equipped by the counters of produced and used energy with the possibility
of recording and looking over the parameters of the plant (outside
temperature, the quantity of solar radiation, the quantity of the heat energy,
which is produces, the value of losses of a heat carrier in heating devices
etc.) at real time via the Internet. A heat carrier in the system of solar
collectors and a heat pump is water-glycolic mixture. Figure 2 represents a
screenshot of the temperatures of the flows of the heat carrier and water at
real time.

Graphs are created for the temperatures ranging from -30 ° C to +90
° C. Along the axis x the time length from 0:00 to 24:00 is indicated. The
recorded data are represented in 7.5-minute intervals, which provide eight
control points during one hour. The graph is divided into two fields of white
and grey colors. The white space on the left represents current state, the
grey one on the right shows the state on the day before.

Figure 2. A screenshot of the temperatures of the flows of the heat
carrier and water in the plant at real time.

The data, received as a result of plant operation, show greater
effectiveness of the use of a heat pump when compared to solar collectors.
Starting from December 2013 to September 2014, the heat pump produced
6 417 kilowatt of heat energy, the quantity of heat, received from the solar
collectors is 2 436 kilowatt. Such a great difference in the quantity of the
produced heat can be explained by the irregularity of solar energy during
the day and the dependence on weather conditions, which reduces the
effectiveness of the use of solar collectors. At the same time the operation
of a heat pump shows uniformity during the day and little dependence on
weather conditions.



Two variants of the use of cyanobacteria in order to get renewable
energy sources have been investigated:

1. Extraction of fats, which can be used for the production of
biodiesel.

2. Biogas production.

Since cyanobacteria have quite solid cell membrane, the processes
of extraction and biodegradation can be of low intensity. In order to break a
cell membrane, a method of hydrodynamic cavitation was chosen, in the
process of which zones of high and low pressure are created and they
break cell membranes. Hydrodynamic cavitation was conducted in the
plant, where a three bladed impeller of a wedge like section with sharp front
and blunt back edges is used as a cavitation unit; the frequency of rotation
of the working wheel was 4000 revolutions per minute. One liter of
cyanobacteria suspension was poured into the working tank, the time of
treatment was 10 minutes.

In order to determine the maximum quantity of fat, which can be
extracted from the cyanobacteria under study, the extraction was
conducted with hexane from the suspension of alga and dried at 80°C and
grinded in a mortar alga (total content). The quantity of fat in each trial was
determined gravimetrically. The results of the investigation show, that the
total content of fat in the trail with cyanobacteria was 1.27 %, in the trial
without any pretreatment the quantity of the extracted fat was 0.32 % of the
dry matter of the alga, and in the trial after the cavitation treatment — 1.01
%. The result confirms that cell membranes of untreated alga are difficult to
penetrate and their use for energy production without any pretreatment is
complicated. Cavitation treatment breaks membrane walls and leads to
more complete extraction, after such treatment 80% of the whole fat can be
extracted.

During the experiments of biogas production, aimed at the imitation of
the composition of the upper layer of a storage reservoir, which contains a
lot of anaerobic bacteria, the trials were mixed with the initial sludge from
sewage disposal plants and were put into the reactors, the construction of
which allowed fixing the quantity of the produced biogas. pH in the reactors
was regulated up to 7.5 by adding a small amount of the solution of NaOH.
The reactors were wrapped with black polyethylene in order not to allow
sunlight and were put into a water bath, where the temperature was set to
be 34 °C (mesophilic conditions). The content of the reactors was stirred
during 1 minute every 2 days. The total duration of the experiment was 52
days.

The results of the investigation show, that in the trials without any
pretreatment it was possible to synthesize 2370ml of biogas and in the
trials after cavitation treatment — 3310 ml of biogas.

Conclusions and prospects of further investigation. The analysis
of the operation of the plant for combining the work of a heat pump and
solar collectors during a long time period of its exploitation under different



weather conditions and seasons makes it possible to give some
recommendations about the designing and exploitation of the plants of
such type for the region under study.

The perspective raw material for renewable energy sources is
cyanobacteria, which are suitable for the production of biodiesel and
biogas. The content of fat in the gathered culture of blue-green algae is low
(1,27 %), that is why with the help of extraction in renewable sources is it
possible to extract only insignificant part of energy from the potential one,
which is contained in biomass. The influence of cavitation field makes it
possible to significantly increase the extraction of fats. The experiments
with biogas production confirm that pretreatment with cavitation breaks cell
walls of cyanobacteria, as the quantity of the produced gas from these alga
Is quite larger (for 40 %).

We consider a complex technology, which consists of the following
stages, to be a perspective one for obtaining renewable energy source
from cyanobacteria:

1. Cavitation treatment in hydrodynamic cavitation field.

2. Extraction of fats with hexane with the following production of
biogas from them.

3. Anaerobic degradation of biomass wastes with the production of
biogas.

4. Centrifugation of the used biomass with the following usage of the
wastes as raw material [17].
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B cmambe npoaHanu3uposaHbl MeKywue mexHU4Yeckue peweHus
0nsi 06bedUHEHUSsT 8 KOMIIEKCHOM UCIO/Ib308aHUU pa3fluY4HbIX murios
80306H08/1IEMbIX UCMOYHUKO8 3Hepauu U co30aHusi 80306HO8/11eMbIX
ucmoyHukos. bbina npedcmasneHa u onucaHa nuromMHasi ycmaHo8Ka 1o
uccriedosaHurw aghghekmusHocmu cosmeuweHue pabombl Mernnoeo2o
Hacoca U COJIHeYHbIX KOIiekmopos. PaccmompeHb! rnepedosbie CXembl
coyemaHusi mexHosoaull 0risi co30aHusi 80306HO8MSIEMbIX UCMOYHUKOB
3Hepeauu. [lpedcmaesneHbl U  fpoaHanu3uposaHbl  Mepcrekmusbl
npedeapumersibHO20 KasumauyuoHHou obpabomku uyuaHobakmepul 8
uernsix nosbiweHus1 aghghekmusHocmu rpouecca MemaHo2eHe3a.

Bo3obHoesisieMble UCMOYHUKU 3Hepauu, yuaHobakmepuu,
MemaHo2eHe3

Y cmammi npoaHarnizoeaHO [NOMOYHI MEXHIYHI pilWeHHs Ors
3acmocyeaHHs 8  KOMIJIEKCHOMY  8UKOpUCmaHHI  pPI3HUX  munie
8iOHOB/1I08aHUX OXepesl eHepail ma CMEOPEHHS MOHOB8aHUX OXeperl.
byna npedcmaesneHa | onucaHa niomHa ycmaHoeKka 3 OOCIOXEeHHS
egpekmusHocmi noedHaHHs pobomu merioeo20 Hacoca | COHSAYHUX
Koriekmopis. Po3ernsiHymo rnepedosi cxemMu mexHosnoaeit 0risi CmeopeHHs
giOHoBMB8aHUx Oxepernn eHepeii. [lpedcmaesneHo | rpoaHarnizoeaHo
repcriekmusu rnornepedHb020 KasimauitiHoi o0bpobku uiaHobakmepil 3
Memor ni08UW,EHHST eghekmu8HOCMI NMpoyecy MemaHo2eHe3y.

lNMoHoenro8anbHi oxxepena eHepail, yiaHobakmepit,
MemaHoO2eHe3
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Justification of modern economic and environmental indicators
regarding the effective cultivation of crops in the application of resource-
saving farming systems in different soil-climatic zones of Ukraine.
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plant protection, environmental predictors of crop

In the years 2009- 2014 gross harvest of wheat, barley, maize and
sorghum occupies a leading place in the structure of crop production and
generally all agricultural production in Ukraine. It is noted that a stable grain
farming creates food fund and is the basis of livestock industry backs the
state reserves of grain exports and generates relatively environmentally
friendly products. Thus Ukraine among the countries with significant
production of high-quality grain. In this regard, increasing the efficiency of
growing crops through modern technology, new equipment, scientific and
reasonable system of fertilization and plant protection ensure high quality
and competitiveness of Ukrainian grain to the world market. An important
guestion remains optimize costs per unit of output that can be achieved
through the introduction of new agricultural enterprises resource saving
technologies [1].

The effectiveness and economic feasibility of the technologies - these
are the main issues of concern agronomist each spring, especially
considering the fact that the weather is different. First of all it concerns the
cultivation of cereals and their protection using high blends of
agrochemicals.

Thus, integrated protection as optimization of all available methods -
organizational, economic, breeding and seed, agronomic, physical,
mechanical, chemical, biological and other becomes paramount resource
saving technologies in growing cereals in farms of all forms of ownership

[5].

*Haykoeul kepigHUK: OKMOP CirlbCbKo20CrodapcbKux Hayk, npogpecop M. [ons



It is advisable to note that the grain spiked culture - one of the most
important groups of crops grown, it's a staple food of man and animals.
However, having different agro-climatic conditions, Ukraine has failed to
reach the top leadership of the production of cereals, indicating the urgency
of ecological and economic assessment techniques and components
technologies of growing crops especially in heavy energy control.

As international experience shows resursooschadnist and
environmental permit stabalazuvaty and improve quantitative and
gualitative changes in the grain sector of Ukraine. It is significant that the
first direction is realized more in technology samoponovlyuvalnyh farming
systems with minimum and zero tillage, the second - in organic
technologies are implemented in environmental or biological system of
agriculture in the traditional system of cultivation. [3]

It was established that the transition to new technologies, changes in
cultivation farm is advisable to start with choosing the most effective
system and evaluate the suitability and readiness economy to transition to
the new system. This is done by assessing issues such as soil and climatic
conditions; requirements for the initial state of the field; compliance with
technical equipment management; availability of necessary financial
support; a certain level of employees. However, No-till system imposes
requirements have well-aligned fields, lack of topsoil compaction, low
presence of perennial weeds, certain types of herbivores and pathogens
that spread through plant remains [5].

In different regions of Ukraine during the research system No-till is
confirmed as one of the most promising approaches to crop production
because there are reasonable both environmental and economic terms. In
particular, the efficiency of farms is expedient to note that the first rule of
this technology - not to plow. Annual polytseva treatment, which for many
years was considered for the main and indispensable method of farming is
very intensive process that has significant damage dirt microflora, causing
erosion and land degradation. No-till involves direct seeding in crop
residues with minimal disruption of the structure of the earth, so to ensure
gentle treatment of the soil and reduces the cost of its processing and
sowing. Resource-saving technologies are very common in the United
States, but every year the amount of land that is processed using No-till
growing in Europe. No exception was and Ukraine. Today, according to
experts, about 1 min. Ha processed according to Min / No-till. No-till
technology eliminates mechanical action on the ground. Great value in this
paper conservation crop residues that form of soil cover that resists wind
and water erosion, preserves the moisture and prevent weed growth, the
recovery of topsoil. The main advantages of this technology over traditional
iIs to reduce water and wind erosion, accumulation and conservation of
moisture in them; improve fertility (increase humus content from 0.1 to
0.2% per year); reduce the cost of fuels and lubricants by 50-60%; reducing
crop dependency on weather conditions; reducing the amount involved in



the production of tractors and agricultural machines and the costs
associated with them; reduce labor costs by 3-4 times compared with the
classical treatment of soil; increase yields and reduce costs. Reserves
increase production also lie in the genetic potential crop yields. [4] There
are 4 levels of productivity each field.

The first - a potential productivity of extensive farming, ie the yield
obtained through exploitation of natural soil fertility. Depending on the type
of soil fertility and productivity of extensive agricultural zone, for example,
grain production ranging from 3 t / ha, and the potential of the variety used
by 30%.

The second - a product of intensive agriculture productivity when
productivity is achieved due to biological factors of innovation and
improvement of extensive farming. This level is called intensive technology,
its application potential varieties sold by 50%. Unfortunately, intensive
farming is done without taking into account climatic factors zoning areas.
And so often that by achieving yields of 3.5-4 t / ha of grain competitive
high-cost technology appears. There are examples of "maximum” intensify
when the high cost of 1 ha actually collect 30 kg / ha of grain, or relatively
high yield of grain is uncompetitive price. In addition, extensive
development of intensive technologies in the mid-80s accompanied by high
environmental costs.

Third - climate provided a performance intensive agriculture, which,
depending on agricultural landscapes, culture, agriculture, zoning of the
region ranges from 40 to 90 kg / ha with the implementation of potential
varieties to 70%.

Fourth - it's genetic potential of varieties of cereals, which depending
on the ecotype varieties ranging from 60 to 120 kg / ha For high
performance necessary to properly determine the production potential
performance of new varieties, based on the specific conditions of the
economy and agricultural technologies used in it. One of the most real and
cheapest way to maintain soil fertility and thus ensure high yields in
agricultural ecosystems today is to achieve a balanced balance of organic
matter through the use of sufficient organic fertilizer, which is possible by
keeping large numbers of animals. From this point of view is especially
valuable cattle. According to a sufficient number of animals (1 conditional
head on 1 hectare of land) to cycle back to 50% of the nutrients of their
total removal, which certainly reduces the need for fertilizer [1]

Thus, in the present conditions of plant growing environmental and
economic performance of enterprises should be considered as a set of
interconnected farming, land reclamation and organizational measures
aimed at efficient use of land, improving soil fertility, cultivation of high and
stable yields of crops.

It is important also to generalize the production history of the field and
every modern farming systems, as measured by the following elements:



- The order of land use in rotations and in areas outside the crop
rotations;

- Mechanical cultivation system;

- A system of fertilization;

- Reclamation and kulturtehnichni measures;

- A set of measures to combat pathogens and pests of crops,
weeds in crops weediness and soil;

- A system of preventive measures to combat soil erosion and its
consequences;

- Measures of environmental protection from pollution;

- A system of high-quality seed;

- Special agronomic activities (sowing, seeding rate of seeds,
mixed crops, etc.).

- Environmental monitoring of agriculture and features of the
insurance of crops in farms of all types of ownership.

Noteworthy assessment of efficacy in time and space of modern
intensive farming systems - grain-Rotary, plodozminna, Rotary et al., Which
provide high-performance use of suitable land to grow the most valuable
high-yielding crops, varieties and hybrids, widespread implementation of
effective methods of improving soil fertility with the latest achievements of
agricultural science excellence. In intensive farming systems, soil fertility is
improved through the use of fertilizers, irrigation, improvement tools, etc.

[2].

Importantly comprehensive assessment of current farming systems
which are based on deep analysis and thorough consideration of the
natural and economic conditions of agricultural production, the basis of
their determination to be primarily natural zoning that would reflect the local
soil, climatic and landscape conditions, particularly agriculture using
resource saving wide-units.

It is known that about 80% of the territory of Ukraine belongs to high
risk areas of emergency. Human impacts on the environment 4-5 times
higher than in developed countries. Ukraine due to high concentration of
industrial production and agriculture, as a result of uncontrolled use of
natural resources for decades, became one of the most dangerous
countries in the ecological sense. The current ecological situation in
Ukraine is characterized by a deep ecological crisis, which is caused by the
laws of operation command economy in the past. Decisions nav'yazuvalos
industrial construction and the production of hazardous conditions without
solving environmental problems. Adopted unjustified decision is not subject
to debate and discussion, they were forced to perform. Thus, increasing the
productive forces was carried out with little or no consideration of
environmental consequences, prevailed departmental, consumerist
approach to the location of new industries. Everywhere were committed
serious errors of complex use of natural resources, lack of attention paid to
conservation management and quality control of the natural environment



with the use of individual circuit monitoring components of farming systems

[1].

It is significant that Ukraine has such environmental problems as acid
rain, transboundary pollution, ozone depletion, global warming, the
accumulation of waste, especially toxic and radiation, reducing biodiversity.
This shows the importance of comprehensive monitoring of environmental
and economic factors as the economy, and each sowing cereals.

This modern farming system should solve the problems of drought,
the protection of the environment from pollution by pesticides, mineral and
organic fertilizers, creating optimal conditions for the cultivation of crops,
human life and activities, as well as ecologically clean products [4].

It is important to use evidence-based farming systems, which provide
world wide application of science and technology - chemicals, breeding,
irrigation, integrated mechanization, energy, resource-saving and
environmentally friendly technology for obtaining stable, high yields and
good quality crops.

Thus, the agricultural sector, more than any other, requires a
comprehensive consideration of all the characteristics of natural and
economic conditions of each region of our country. Based on this
osnovovyznachalnoyi requirements, develop modern agriculture by a single
scheme, suitable for the whole country, not possible [1].

Materials Research 2009 - 2014 rr. Indicate that any farming system,
without exception, should be characterized by the presence of relationships
of all agricultural land, rational structure acreage and the most appropriate
set of maintaining and improving soil fertility. These basic factors determine
rationality and intensity farming systems to be interconnected as a material
breach of necessarily lead to a change in major ways to improve soil fertility
of different types of soil and improve biological balance agrocenoses [3].

The values match modern farming systems geographical conditions
in this historic period of human civilization has increased significantly as a
result of significant achievements of agricultural science in general and its
individual areas in particular, and they should be taken into account when
developing the fundamentals of each farming system and particularly
resource-saving applications tillage, biological fertilizers and plant
protection products.

Thus, the theoretical basis of each farming system are the laws
agronomics, creative use them in a production environment for high
agrotechnical and economic efficiency of each link and the entire farming
system as a whole [1].

Conclusions. In the 2009-2014 biennium. Farming systems
characterized as adaptive to the soil-climatic zones or their parts and
ranged by a set of crops and soil, climatic and economic conditions. These
adaptable systems are similar in terms of the structure of sown areas, a set
of key measures for implementation of each of the constituent parts of a
whole and addressing the main targets - the most productive use of land for



the simultaneous solution of the main tasks of increasing the yield of grown
crops and extended increase in soil fertility. Environmental and economic
performance monitoring technologies of grain crops in Ukraine significantly
contribute to optimization of grain production in Ukraine according to
European standards.
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Due to the rapid development of brewing industry in Ukraine there was an
urgent need to optimize the basic processes of brewing, from growing
barley to malt. Barley (Hordeum sativum L.) on the composition of
extractives and their zbrodzhuvanosti more other cereals suitable for
brewing malt [5].

In Ukraine barley is second on acreage and gross harvest of grain crops
Kolosov after winter wheat. [12] More than half of the gross harvest in
Ukraine is used to feed and about 20% for beer production.

Spring Barley grown in Ukraine as food, feed and crops. Its area is 2.5 min.
Ha [17]. According to the statistics in 2012 - 2014 gg., Sown area of barley
were about 840 thousand. Ha (Table 1), including more than 117-135
thousand. Ha area is occupied by malting barley. [4] In some years the
largest barley sowing areas in the territory of the forest-steppe
characterized Vinnytsia (138.6 thousand. Ha), Poltava (112.6 thousand.
Ha) and Khmelnytsky (102.8 thousand. Ha) area. However, the highest
yield of spring barley installed in Vinnitsa (3.45 t / ha), Kiev (3.22 t / ha),
Cherkassy (3.71t/ ha) and Ternopil (3.18 t/ ha) areas.

* Supervisor Doctor of Biological Sciences, Professor, Academician of NAAS of
Ukraine Melnychuk MD



1. 1. acreage and yield of malting barley in the steppes of Ukraine
(2012 - 2014.) State Statistics Committee of Ukraine

Barley sown area, ths. .
Ne Region ha Yield, t/ ha
Spring | Winter Spring | Winter

1 Vinnitsa 93,2 45,4 3,35 3,55
2 Volyn 27,6 4,7 2,83 3,38
3 Zhytomyr 25,5 3,7 2,53 2,67
4  Kyiv 69,8 8,4 3,22 3,74
5 Poltava 106,3 6,3 2,46 3,46
6 Rivne 40,3 19,6 2,84 3,64
7  Sums 68,8 0,8 2,33 3,27
8  Ternopil 80,6 19,6 3,06 3,29
9  Khmelnytsky 82,1 20,7 2,95 3,26
10 Cherkassy 54,4 26,9 3,04 4,38
11 Chernihiv 31,1 1,4 2,27 2,76

In modern conditions for agricultural development urgent is the
development and introduction of quality control methods in agricultural
production chain "field - industrial processing."

Despite the fact that Ukraine barley grown in all breweries sufficient for
the production of malt quantity, there is a need for high-quality raw materials.
The need for the beer industry in product processing barley - malt in 2009
amounted to 260 ths. Tons per year by the end of 2011, due to increasing beer
production, it increased to 600 ths. Tons. At that about 15-20% of domestic
malt - low-quality raw materials that can be used only for the production of dark
beers. According to the current ISO [10] (Table 2) most important requirements
to barley used for malt, is good proroschuvanist grain (92-95%), sufficient
particle size and vyrivnyuvanist (70-85%) and moderate protein content (not
less than 8 and no more than 12%).

An important indicator is also brewing in ekstraktyvnist. Ekstraktyvnist -
the sum of all substances barley, expressed as a percentage by weight of dry
matter, which go into solution under certain conditions.

This figure depends on the composition of barley, since the solution is
transferred almost all weight starch polysaccharides and nekrohmalnyh of 1 /
3-1/ 2 proteins, sugars and other compounds. In malting barley starch content
of 60 to 70% dry matter. Especially weak extractive beer is made from barley
with reduced krohmalnistyu. This also contributes to the high content of protein,
the accumulation is observed inverse correlation with the amount of starch.
High protein, on the one hand, prevents loosening of the endosperm and the
exclusion of extractives on the other - promotes eclipse beer. Nyzkobilkovi
barley (down 8%) contributes to a weak beer foam and flavor incomplete [16].

2. Basic quality requirements for brewing barley




Indicator Requirements for barley, which is used for
brewing

1 class 2 class

Color Light yellow or Light yellow, yellow or
yellow grayish-yellow

Moisture,%, not more 14,5 15,0

Weight of 1000 grains g minimum 40,0 38,0

Mass fraction of protein in terms of 11,0 11,5

absolutely dry matter%, not more

Foreign material,%, not more 1,0 2,0

Grain admixture,%, not more 2,0 5,0

Size,%, not less 85,0 70,0

Ability to germinate,%, not less (for 95,0 92,0

grain delivered not earlier than 45 days

after harvesting)

Viability,%, not less (for grain delivered 95,0 95,0

earlier than 45 days after harvesting)

Ekstraktyvnist,%, not less than (set in 79,0 77,0

the agreement (contract) between the

supplier and the purchaser)

Contamination by pests Not allowed, except mite infestation than 1

degree

Production brewing spring barley varieties are concentrated mainly in
the steppe regions of Ukraine and regions Woodlands, natural and climatic
conditions which allow to receive grain with high technological performance.
Based on data from studies conducted in different areas of cultivation of
malting barley, the main components of the structure of the factors that affect
the quality of harvests crops, highlighted five indicators of significant influence
on the physiological, morphological and ecotoxicological state of the plant
(Figure 1).

Thus, for the production of malt fit only certain varieties of malting
barley. However, its high-quality properties significantly affect environmental
conditions (soil, climate, fertilizers, etc.), resulting in areas zoned for certain
varieties can not fully show their best quality indicators when grown in other
areas. [21] To solve this problem you must use varieties that form high yields
of grain and steel brewing of good quality. In Ukraine, along with domestic
scientists derived varieties of spring barley is often used as imported varieties.
Intensively used varieties Sebastian, Xanadu, Beatrice, Boyos Kang and
others [1]. But often varieties do not yield maximum productivity and quality of
grain through their nerayonovanist.

List of brewing varieties constantly browsing. In it include new varieties
and exclude older who lost their brewing properties. As of 01.14.2015 p. 113
entered in the Register of spring barley varieties, including varieties are also
valuable for brewing [8,15].

Table 3 shows the characteristics of some varieties of spring barley that
zoned for forest-steppe zone and used in brewing.




As a result of three years of data revealed that the brewery new
varieties of domestic breeding not only inferior to brewing qualities, but also
dominated imports in terms of adaptability [23].

Brewing grain quality of spring barley is formed by metabolic processes
occurring in plants under the influence of environmental factors. Adverse
weather conditions (drought or rainy summer) lead to a deterioration of
iImportant technological characteristics of malting barley [11] As shown in
Figure 1, including the important role played by the climatic conditions [14].

Established that the increase in temperature during grain filing 1 ° C
above average results in reduction of yield 4,1-5,7% [2]. Prolonged exposure
to freezing temperatures is generally detrimental to the aerial organs,
although barley shoots can withstand frostto -3 ... -8 ° C [3].

Found that the optimal conditions for the growth and development of
malting barley must meet the following requirements: average temperature
8.5 ° C, average annual rainfall is 560-600 mm, the amount of active
temperatures 1700-2200 ° C [13].

Another important factor is the cultivation of the soil. Spring barley
belongs to plants with special requirements for cultivation. Soil

for it must be loose, clean of weeds. In dense soils poorly developed
root system barley zhovkne leaves, which reduces plant productivity. Barley
responds well to water saving cultivation after all precursors [18].

To reduce costs and preserve soil is necessary to change the system of
cultivation acreage under spring barley towards its minimization. It has been
shown that when growing spring barley after winter crops on a large number
of straw in the field (5-7 t/ ha) Mulching provides more (0,33-0,51 t/ ha) grain
yield versus shallow cultivation moldboardless [ 7].



3. Characteristics of the main varieties of malting barley [11]

Sort Protein, | Starch,% | Size of, | Vigor, % | extractivity, % The
% % number
Kolbaha,%

Sebastian 10,2 54,3 95,8 95,0 81,5 40,1
(Denmark)
Galaxies 11,5 50,6 97,6 98,9 79,4 40,3
(Ukraine)
Aeneas 11,6 49,9 95,8 95,0 82,5 41,3
(Ukraine) 11,0 53,8 98,5 98,0 78,3 42,6
Fairy 11,6 54,4 98,4 99,3 78,8 37,2
(Ukraine)
Southern 12,1 53,1 93,6 99,9 78,2 38,7
(Ukraine)
Wonderful 11,3 55,0 96,0 98,0 77,9 43,4
(Ukraine)
Hetman 11,2 53,8 97,4 99,3 79,6 41,0
(Ukraine)
Commande 10,9 53,0 96,0 97,8 80,0 40,5
r (Ukraine)
Universe 10,8 52,6 97,7 99,7 82,7 45,2
(Ukraine)
Helios 11,3 50,2 98,2 96,6 80,4 40,5
(Ukraine)
Fountain 10,4 52,8 96,2 98,1 80,0 40,3
(Ukraine)
Svyatogor 11,6 52,0 98,0 97,8 80,6 43,2
(Ukraine)
Voivod 11,4 53,2 98,0 97,0 78,3 41,2
(Ukraine)
A specimen 10,7 52,4 96,6 98,0 80,7 43,3
(Ukraine)
Etiquette 11,7 53,4 98,4 99,0 79,7 45,5
(Ukraine)
Call 11,3 52,0 98,2 98,2 78,9 34,5
(Ukraine)
Aspect 11,3 54,4 98,2 97,6 80,8 48,0
(Ukraine)
Effect 11,4 52,7 96,4 96,6 80,2 41,4
(Ukraine)

Thus the main condition for obtaining high yields is a timely and
compliance all technological operations both in growing and during harvest.

[22]

The quality malt and brewing system also affects fertilizer, which

controls protein content [20].

It was established that the level of productivity and quality of grain of
spring barley varieties studied largely dependent on weather conditions as
well as doses of mineral fertilizers. [6] It is expedient to note that with
increasing doses of mineral fertilizers barley productivity increased, not




deteriorated and brewing quality grain. Prolonged use of by-products
predecessor in rotation led to an increase in the yield of spring barley.
Reducing the dose of fertilizer to N60OP60K60 led to lower yields. [19]
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Fig. 1. Structure of the main factors influencing the quantitative
and malting barley quality indicators in the steppes of Ukraine
(2012 - 2014 years.).

In malting barley quality also affect the timing and application rate of
nitrogen fertilizer. The greatest need for nutrients coincides with two
important periods in the life of plants: the period of tillering and the
beginning of the period stebloutvorennya and lay formation and ripening
grain. Therefore, the greatest need for nitrogen barley plants observed in
the period from early tillering to earing. The critical period in the availability
of nitrogen plants from early tillering occurs to the output of plants in a tube.
For lack of nitrogen in this period of growth and development of plants is
depressed, disturbed the formation of generative organs, leading to a
drastic reduction in yield. Marked positive impact on the quantitative and
gualitative changes in crop grown barley for the application of neutral
acidity macro - and micronutrients. In particular, soluble fertilizer liquid
nitrogen karbomidno - ammonium groups (CAS - 32).

CAS - a mixture of agqueous solutions of ammonium nitrate and urea
(in the ratio of 35.4% urea, nitrate, 44.3%, 19.4% water, 0.5% ammonia
water). The density of liquid fertilizers up to 1.34 kg / m3.Tse only nitrogen
fertilizer, which contains three forms of nitrogen:

* nitrate - provides instant effect on the growth and development of
crops;

« ammonium - during nitrification passes in nitrate form;

« amide - as a result of soil microorganisms passes in the ammonium

form, and then to nitrate.



Thus, the Code provides sustained power plants with nitrogen. In the
absence of a part of the Code of free ammonia it does not evaporate into
the atmosphere during application, but the presence of ammonium form
makes minimal wrapping desirable, especially at high temperatures and
lack of rainfall after application. Chemical product characteristics KAS-32
shown in Table 4.

3. Chemical characterization KAC 32

| Indicator | Settings
Mass fraction,% of:

32,0
35-37
43-45
total nitrogen -2
urea -26
ammonium nitrate 8,5-8,9
The temperature of crystallization, CO 1,306+1,326

However, the processes in growing barley should include a phased
introduction of CAS-32 in an individual concentration which should not
exceed 7 - 8% of the working solution.

Getting high and stable yields of grain of spring barley is impossible without
the use of an effective system of plant protection. Particularly relevant is
the use of resource-saving farming systems.

According to the list of pesticides and agrochemicals permitted for use in
Ukraine in 2014 - 2015 gg., In crops of barley are allowed to use herbicides
than 100 [9].

Application of CAS tank mixtures with herbicides, including current ai,
Trybenuron-methyl particular Granstar (systemic herbicide for post-combat
dicotyledonous weeds) - 15-18 g, are the basis of the complex control
weeds and allows you to heal barley from "competitors" -
vazhkoznyschuvanyh flowering species in all stages of organogenesis
crops. If clogging barley cleaver (Galium aparine L.), which affects the
timing and quality of the barley harvest advisable to strengthen the system
of control of weeds preparations of 2,4 - D, Dikamba - e. G. - 3,6 - dichloro
-O-anise acid or drugs with active substance - methyl tifensulfuron *. (* -
5% of norms regulated). It promotes the cultivation of barley for a resource-
saving technological measures (tab. 5), with a yield of more than 4 tons /

ha.
5.Resource saving technology of cultivation of spring barley and
winter
Ne Technological operations Terms of Efficacy and
n/n performance | compliance of

raw materials,
%
1. Seed treatment complex, insecticide + fungicide By planting 81-85 %




+ micronutrient - "Vitavaks 200 FF" -251/t +
"Matador"- 0.4 1/t + "Vanguard"- 151/t
The use of basic fertilizers NPK Before

2 (Nitroamophoska) physically - 70 - 80 kg / ha sowing 45-65 %
3.  Applying fertilizer CAS physically - 3.8 - 4.21/ha Stairs 85 %
The use of herbicides, "Granstar"+2,4-D * (*- Sowing
4. when zab_urygner]'nl thISﬂES"In the early phase of 95-97 %
growth - tillering) "Granstar" - 15g/ha+2,4-D
+ 0,8 | / ha with the addition of CAS - 32101/ ha
The use of fungicides: Tireks - 0.4 | / ha + KAS-  Sowing 0
> 32,7-8l/ha 97-98 %
6 The use of insecticides: Fastak - 0,151/ ha or B- Sowing 87-90 %

58, 1L / ha + KAS-32 7 liters / ha

Considering all the above factors can influence the formation of high-quality
grain that meets the technological requirements and ensures obtaining the
necessary biochemical and taste characteristics for further processing
barley into malt by European standards.

Conclusions
1. 2012 - 2014 quality raw materials for brewing depended mainly on
systems of fertilizers and plant protection products, which are 82 - 88%
provide appropriate performance standards.

2. The basic components of technology of cultivation and control the factors
that affect the physiological and biological parameters of malting barley in
particular during the formation of generative organs crops.

3. Qualitative and quantitative changes are to receive grain, and therefore
the products for brewing, it is necessary to determine the level of joint
action fertilizers and plant protection products including cash - 32 (7%) in
the working solution.
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The modern assessment of a condition of agrolandscapes
biodiversity is the most effective by means of the analysis of data of remote
sensing of Earth. By means of index (MSA) it is possibly to define the
relation of line specific variety of territories of rather potential specific
variety of an undisturbed ecosystem of this territory.

Biodiversity, anthropogenous influence, generalized specific
richness.

Conservation of biological and landscape diversity is one of the
objectives of the National Environmental Policy of Ukraine [4, 6]. Ukpayina,
zaymayuchy menshe 6% ploschi Yevpopy, maye Nor menshe 35% of
biopiznomanittya, i mozhe pozhlyadatycya as One of pezepvativ for
vidnovlennya biopiznomanittya vciyeyi Yevpopy. Skincare danymy Atlas
Flora Europaeae, 1999, schilnict henetychnoho piznomanittya in Ukpayini
kolyvayetcya in intepvali 23-430 umovnyx odynyts, a hipckyx in payonax
Kappat i Kpymu docyahaye 430 umovnyx odynyts [3, 11].

Teopytyko-metodolohichnoyu ocnovoyu naukovo-doclidnoyi poboty is
vykopyctannya pidxodiv ladshaftno-ekolohichnoyi shkoly NUBIP Ukraine
with regard nappatsyuvan GLOBIO (EEBIO - Eastern Europe Methodology
for Mapping Human Impacts on the Biosphere). Working hours are based
on remote sensing data and algorithms SDM-direction (Species Diversity
Modelling), which develops hollandiysko-British private schools of
landscape ecology, which prefer particular index MSA (Mean Species
Abandance). The big advantage of the methods of remote sensing and
geographic information systems is that information can be accessed
without interference research facility.

MSA - the Mean Species Abundance: uzahalnenne vydove bahatctvo
abo cepednya vydova pyacnict. MSAI - i-tse dobutok tyx znachen MSA
faktopamy za chto nA nehatyvno vplyvayut biopiznomanittya. Ceped takyx
nactupni "zemlekopyctuvannya change", "fpahmentatsiya”,
"Infpactpuktupa”, "depozyt atmocfepnoho azotu" "klimatu change."
Vymipyuyetcya in vidcotkax from uzahalnenoho vydovoho bahatctva.

Cumapnyy impact nA biopiznomanittya (MSAI) otpymuyut as dobutok
znachen MSA for kozhnoho faktopiv of influence: changes
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zemlekopyctuvannya, fpahmentatsiya, infpactpuktupa, zmina klimatu,
depozyt atmocfepnoho azotu.

The aim of our work was to assess the biodiversity of agricultural
landscapes steppes of Ukraine by means of faunal and indicative methods.

Research Methodology. Calculation of the index MSA carried out
the recommended algorithm used remote sensing data (Google Earth).
Collection entomofauna carried out by conventional methods once in 7-10
days on stationary sites. Analyzed species richness and abundance of
populations of different species. Taxonomy Biological fees determined by
entomological determinants. Vykorystovualy entomological net -cutting
method for collecting small insects exhauster used [7, 9, 10].

Results and discussion. Fig. 1 shows the typological unity
agricultural landscapes study area according to ERS.
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Pyc. 1. Piznomanitnict typological units of agricultural
landscapes VP NUBIiIP "Velykocnityncke navchalno-doclidne
hocpodapctvo Nat. OV Muzychenka "za klacamy zemnoyi povepxni

Total impact nA biopiznomanittya (MSAI) otpymuyut as dobutok
znachen MSA for kozhnoho faktopiv of influence: changes
zemlekopyctuvannya, fpahmentatsiya, infpactpuktupa, zmina klimatu,
depozyt atmocfepnoho azotu:

MSAi = MSALUC * MSAI * MSAF * MSAN * MSACC
MSAi=15*2*1*1.1*0.926 = 31.16
Otzhe for VP NUBIP "Velykocnityncke navchalno-doclidne
hocpodapctvo University. OV Muzychenka "ta ppylehlyx tepytopiy
znachennya MSA 31,16%, tobto nA doclidzhuvaniy mictsevocti
zalyshylocya lyshe 31.16% from 100% mozhlyvyx uzahalnenoho
biopiznomanittya.
Analytical studies on literary sources allowed to conclude that
Entomofauna hortobiontiv ahrolanrdshaftiv forest-steppe consisted of 7
series, which included 43 families, numbering 182 species of insects. As



the number of families prevailed in the ranks of a number of Homoptera (11
families). The least abundant was the family series Thysanoptera (2
families). Note also the saturation number of families Lepidoptera (10
families). With the abundance of different kinds of structure of domination
series was different structure. Thus, the number totaled 18 species of
Diptera, Lepidoptera - 47 species. The least abundant was the number
Hymenoptera - only 8 species of insects.

The three-year field study of entomofauna sowing winter wheat on
recommended methods to provide for the state of biodiversity of insects.
Taxonomic structure available entomofauna hortobiontiv shown in Fig. 2

found that in recent years Entomofauna hortobiontiv represented 7 series,
numbering 31 families a total number of 115 species. Thus, species
Entomological biodiversity in comparison with the known number of species
decreased by 37%. As the number of families in recent years dominated by
a number Homoptera - 10 families, followed by Coleoptera - 8, Diptera - 6
families. The smallest number of families has a number of Lepidoptera -
one family. As the number of species is most abundant Homoptera number
- 39 species, twice reduced species richness series Thysanoptera and
Hymenoptera, the least abundant - a number of Lepidoptera (3 types).

||:| Homoptera B Hemiptera O Thysanoptera O Coleoptera B Lepidoptera @ Hymenoptera B Diptera

Fig. 2. Taxonomic structure of existing biodiversity of insects
hortobiontiv winter wheat crops in the steppes of Ukraine
(Str., 2009 - 2012rr.).

Reduction of species diversity mainly was due to a number of
Lepidoptera: 3 species against known in the twentieth century 47 species.
This may be due to the peculiarities of biology members of Lepidoptera. We
know that butterflies feeding on plants at the stage caterpillars. This stage is
the most vulnerable to pesticides and other agricultural technologies, due to
the relatively low mobility tracks [2, 7, 8].

Thus, studies using European standards (index MSA) and fauna
entomological techniques on show significant generalized impoverishment as
species diversity, abundance and its main component - the insect species in
agricultural landscapes steppes of Ukraine.



Conclusions

1. Using tracer method found a significant depletion of biodiversity VP
NUBIP "Velykocnityncke navchalno-doclidne hocpodapctvo University. OV
Muzychenka ": nA doclidzhuvaniy mictsevocti zalyshylocya lyshe 31.16%
from 100% mozhlyvyx uzahalnenoho biopiznomanittya.

2. Results faunal studies showed the disappearance of nearly 40% of
the previously known insect hortobiontiv confirming the extent of the
negative impact of human activities on biodiversity and the effectiveness of
the study area indicative analysis methods.
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POLTAVA ENVIRONMENTAL IMPACT OF LANDFILL
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The article investigates the Poltava city dump; characterization and
influence on landfill soil and water Makuhivka village located nearby. In the
article negative influence of dump are shown on the results of laboratory tests.

Hard domestic wastes, influence, soil, water, dump

The problem of solid waste due to significant amounts of their
accumulation in the surrounding landscape territories and the negative
impact on the environment.

The purpose and objectives of research. Study and justify the
impact of solid waste (hereinafter - MSW) into an ecologically important
properties of soil and water.

To realize the goal of such research tasks solved the impact of solid
waste on agrolandscape and water quality.

The object of research - Poltava City garbage dump near the village
Makuhivka.

Subject of research - the environmental impact of solid waste on
agrolandscape. Research Methods: field, laboratory, comparative methods
of mathematical statistics, economic evaluation.

Scientific novelty of the results. For the first time the influence of
Poltava city dump on soil and water from 2010 to 2014.

Currently, the issue of waste management is in relation to the
protection of the environment from pollution domestic components, and the
protection of public health, which is in the zone of their direct or indirect
influence. The development of human civilization the planet turns on the
scrapyard, and nature has mechanisms recycling and disposal of waste
produced by society because last accumulate in the biosphere
exponentially.

The adopted law "On waste" is ineffective. Ukraine has not yet
created adequate infrastructure, there is no reliable funding for waste
management. Ukraine is one of the leading places in the world on the
scale, depth and complexity of the problem of waste [2].
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General theoretical and methodological issues of environmental and
economic aspects of solving economic problems and the effectiveness of
conservation measures related to the problems of waste management in
the work developed AF Balatskoho,

IK Bystryakov, PP Borschevsky, E. Boone, BM Danylyshyn,

S| Doroguntsov, AB Kaczynski, VA Limarenko, VS Mishchenko,

L. Miller, L. Hans, W. J. Shevchuk and others.

A significant contribution to the development of the definition of
environmental and economic priorities of environmental protection for
waste management, including solid waste, as well as guidance and
regulatory support relevant activities, made his work Vashkulat M., D.
Wilson BA Horlitsi, A. Dreyer, B. Manelys V. Mishchenko, El Matorin, KS
Nykolskyy, IJ Segal, FV Stolberh and others.

However, several aspects of waste management, including solid
waste, are not resolved. Practically addressed such important issues as the
definition of financial and legal security areas, taking into account the
specifics of solid waste management.

An example of the imperfections in the waste management is the
Poltava city landfill, which is located less than a kilometer from the village
Makuhivky Poltava region. Landfill waste area is 18 hectares and 30
meters in height (a thickness of waste and almost the height of a 10-storey
building). The bulk of Poltava landfill is located 300 meters from the village.
The volume of waste is over 5 million tonnes of waste, 14 thousand m3 per
week or 1.5 thousand tons per day of waste transported to the city dump
Poltava. For more than 56 years of operation of the landfill pit was
completely full, its edge Rising to an altitude over 1000. Array landfill of
metals and organic substances per hour creates 30 m3 leachate, which
adversely affects groundwater aquifers and drinking water, damage to the
natural landscape. Rodents, noise from vehicles, destroying the
environment Sawdust products Makuhivky village. Daily tractors deploying
debris that had the ability to move equipment, and creating space for the
next batch of waste. Makuhivtsi suffer from environmental threats and more
than ten years requiring landfill closure. Practical use of modern technology
recycling would not only solve the environmental problems of the village
Makuhivky and Poltava in general, but also would provide utilities of the city
with cheap electricity.

After World War Il there was development of Poltava. Due to
necessity, the sand began to produce in the territory of the tract White
Mountain. With the tract was sand, but that did not go empty car out of
town, they loaded debris that covered in sand mining space. As a result, in
the 50 years in the territory of the White Mountains zapochatkuvalosya
unauthorized landfill. Were not sustained any rules envisaged by state
standards on the installation of landfill solid waste, not put tape on the
bottom, do not have sanitation.



Poltava fell in ten cities, where gathered to build a modern high-tech
facilities for solid waste. The project is 20 million euros envisaged
processing plant at newly waste half the regional center. Investors
recouped he had already 7 years. To build such a plant had 2015, but in
the case of its building preserved. Pidshukovuyetsya away to landfill. [4]
Today, in addition to Kyiv, in any city in the country not built recycling plant.
Capital Factory built in Soviet times, it is very energy intensive. The result
of the impact of landfills on the environment following Table 1 and 2.

1. Chemical analysis of soil in Poltava city landfill (sanitary
protection zone of 300 m)

Date Copp | mangane | Iron zinc chrome | mercury
selection er se
1 2 3 4 5 6 7
07.07.2010 1,26 10,12 10,12 33,0 0,08 0,0012
0,94 18,31 28,0 12,8 0,028 0,0016
0,78 22,16 10,6 2,88 0,016 0,0018
1 |2 |3 | 4 |5 |6 |7
22.03.11 0,21 3,94 3,14 3,7 0,12 <0,0001
0,48 8,0 0,36 33,7 0,05 <0,0001
1,97 255 3,82 17,0 0,26 <0,0001
09.06.2011 0,73 25,9 20,0 8,8 <0,002 <0,0001
3,9 92,7 33,4 24,58 0,07 <0,0001
0,6 18,9 27,2 2,14 0,11 <0,0001
25.11.11 1,2 18,26 3,6 21,5 1,4 <0,0001
C.
Makuhivka
0,96 33,18 35,6 8,4 1,2 <0,0001
1,2 31,21 21,14 7,9 1,0 <0,0001
13.09.12 42,16 23,15 23,75 23,36 0,0003
City dump
6,4 13,0 13,75 5,25 <0,0001
6,08 11,95 5,93 4,8 <0,0001
10.06.13 |- 1,58 25,2 57,1 1,35 <0,0001
sanitary
zone 500m
1,44 244 68,9 1,03 <0,0001
1,03 9,75 12,1 2,8 <0,0001
05.03.14 2,7 23,15 23,75 4,1 <0,0001
scrap heap
1,81 21,11 30,11 2,97 <0,0001
158 21,16 27,17 3,03 <0,0001
MPC 3,0 1500,0 H/H 23,0 50 0,002

Chemical analysis of water in Poltava city landfill
(Sanitary protection zone)



Date and 07.07.10. | 07.07.10 | 07.07.10 | 22.03.11 | 22.03.11 | 22.03.11
place of Well .Well .Well 300m 400m hole 500
sampling Engineeri | Engineer | Engineer hole hole m
ng. control ing. ing.
300m Control | Control
400m 500m
1 2 3 4 5 6 7
The intensity 2 3 3 3 2 3
of the odor in
points
The nature Stagnant  Stagnant Stagnant Stagnant Stagnant Stagnan
odor t
Color Dark Dark The Tan Dark
brown brown yellowish brown
-dark
Transparency 3 0 0 0 2 2
(cm)
Suspended 106,0 142,0 80,0 87,5 115,0
substances
(mg / dm3)
1 |2 |3 | 4 |5 |6 |7
pH 8,04 8,8 8,6 8,4 8,8 8,4
BOD-5(02 15,0 13,8 27,6 12,4 9,6 31,6
mg / dm3)
Oxidation (02 23,04 25,2 25,9 12,8 28,8 35,2
mg / dm3)
Alkalinity (mg- 7,6 92,0 76,0 8,4 8,4 10,2
yekv).
Total 12,0 10,2 10,8 3,8 5,9 6,4
zhostkist
(yekv mg. /
Dm2)
The dry 625,5 596,5 593,0 296,5 621,5 627,5
residue (mg /
dm3)
Manganese 0,79 1,69 6,4 0,075 0,089 0,082
(mg / dm3)
Iron overall 2,48 12,3 11,8 0,34 0,72 0,75




chlorides 360,25 246,28 279,03 383,8 410,03 217,46

Sulfates 141,1 121,36 144.,4 105,52 142,75 258,15
Nitrogen 0,933 8,53 8,8 7,68 9,88 9,86
ammonia

Nitrogen 0,886 0,811 0,813 0,263 0,448 0,444
nitrite

nitrate 4.6 11,14 12,37 91,26 9,63 9,59
Nitrogen

Qil H/B H/B H/B H/B

Copper 0,9 0,83 0,88 <0,005 <0,005 <0,005
Zinc 1,6 2,2 1,96 <0,0001 <0,0001 <0,0001
slept 0,211 0,187 0,164 0,59 0,59 0,46
The intensity 4 3 5 3 0 0

of the odor in

points

The nature Stagnant Stagnant Hydroge Stagnant Odorless Odorless

odor n sulfide
Transparency 0 0 30 0 20 23
(cm)
Colour in 50,83 32,89 29,9
degrees
Color Dark Light

brown gray
Suspended 85,0 160,0 25,0
substances
(mg / dm3)
pH 8,8 9,1 7,74 8,48 8,27 8,62
BSC -5 5,8 42,8 15,8 8,4
(mh02 / dm3)

[1 E 3 [ 4 |5 6 |7
Okysnist 28,28 8,89 7,27
Alkalinity (mg 6,2 5,6 5,4 11,4 7,4 4.4
yekv).

Total 7,1 8,1 0,38 15,1 13,5 7,2



hardness

(yekv mg. /

Dm 2)

The dry 790,0 785,0 845,0 4685,0 1685,0 825,0
residue (mg /

dm3)

Magnesium <0,001 <0,001 0,12

Iron 0,98 0,79 0,48 3,9 0,44 0,42
chlorides 438,2 396,2 46,2 410,2 389,2 259,14
Sulfates 213,9 244.8 259,18 170,73 142,75
Nitrogen 8,91 8,63 0,24 89,9 0,82 1,01
ammonia

Nitrogen 0,403 0,518 0,004 12,24 0,043 0,039
nitrite

nitrate 11,2 14,6 <0,002 27,1 3,19 15,51
Nitrogen

Fluorine 0,84

SPAR 0,61 0,83 0,44 2,3 2,19 2,12
oil H/B H/B

Copper <0,005 <0,005 0,017 <0,005 <0,005 <0,005
Zinc <0,0001 <0,0001 0,008 <0,0001 <0,0001 <0,0001
Manganese 0,1 0,001 0,005

Conclusions

1. The content of zinc and copper in the soil exceeds the norm.

2. Mercury in normal limits.

3. Landfill negative impact on the environment, so there is a need to
close it and building a plant for processing waste.

4. At the time of closing of landfill conditions to improve its service.

5. To prevent accumulation of waste at landfills should properly sort
waste in the collection, and therefore to fix legislatively separate sorting
garbage.

6. Initiate introduction of administrative responsibility for violations in
sorting waste.

7. Bring to the attention of the public about the separation and sorting
of waste for noncompliance.



In the future we planned sampling of water and soil, their research
and comparison. The influence of landfill on the health of residents of the
village. Makuhivka.
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With worsening of the sanitary state of ash forests stands there is the
substantial worsening of commodity structure: the particle of business
wood goes down and also the particle of firewood is increased. Diminishing
of relative stocking results in considerable differentiation of trees after a
height, by investigation what forming of the second tier which reduces
marketability of forests stands substantially is. At diminishing of relative
stocking far of trees of up-ground of hornbeam pass to the second tier
which results in diminishing of particle in the supply of main breed. For
prevention of such phenomena it is necessary to carry out monitoring
researches of the sanitary state of ash forests stands, carry out
examinations in accordance with the accepted rules and shut out the
decline of relative plenitude below 0,70-0,75. With the purpose of the
effective use of arboreal resources offcuts of business wood, liquid from a
crown and bough it is expedient to use as raw material for making of
arboreal pelet's (arboreal preform), that on the whole can improve an
ecological, economic and social situation in a region.

Common ash, commodity structure, Podillya Sublimity, pelet's
(arboreal preform)

Given the significant resource potential of Ukraine has a significant
base for the development of both the forest and timber industry. It should be
noted that the integrated use of forest resources involves the use of whole
tree biomass, including wood waste, generated in the timber and its
processing to logging companies. This will allow more efficient use of wood
and forest resources increase as output per hectare forested area and one
cubic meter of timber harvested. Integrated management of forest resources
involves the processing of low-grade wood and wood waste, produced in the
process of forest management.
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Ash (Frahinus ehselsior L.) marked quite rapid growth and provides
high-quality wood, which is in great demand in the domestic market [2, 7, 6,
13].

Today ash in Ukraine is being actively investigated, and how tree
species and as dominant in the stands. In particular taksatsiyniy plane models
and developed researches table sums sectional area and a full inventory
stands ashen [8]; The features of the dynamics of aboveground biomass in
stands of ash, including simulated settings tree crowns dominant species [9];
simulation results obtained generatrix of the barrel [5]; studied floodplain ash
groves lower reaches of the river Sudost River [1], found sickness Ash on the
tail Ukraine [14] analyzed the ash in the forest cenosis plains of Ukraine [2],
the result features of formation of gum plantations western steppes of Ukraine
[7], detailed features of the process drying Ash in the west of Ukraine [10],
comparison of features of formation of fresh maple-lime and Lypovo-ash oak
Slobozhansky forest typology area [11] conducted quality control of wood and
studied bioecological and biometric features of ash from the wavy-cross-
grained wood [13] .

The aim of the study was to analyze commodity structure stands
gum central Podolsk Upland, opportunities and prospects of complex use of
wood.

Materials and methods of research. Plots laid in gum plantations on
the territory of Ternopil region (SE "BEREZHANSKY forestry"). Age stands
was 72-73 years. Research conducted in the central part of the prevailing
Podolsk Upland types of site conditions, such as in fresh (D2) and wet (D3)
chest, where most growing ash stands.

The method of this study is to use conventional approaches
taksatsiynyh forestry and forestry-installation for taksatsiynyh characteristics
stands, as well as research and analysis of their commodity structure. The
source of input data served as field plots materials, processing results are
given in Table 1.

1. Forestry taksatsiyna characteristic plots
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Oak 1,0 29 24,7 293 I 2,0 24
Hornb

b 67 310 212 236 N 135 155
Beech 02 2 268 431 I 03 5
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Results and discussion. According to the analysis of primary
data field research, it was found that the plots Ne1, Ne3 and Ne4 Ash
trees are in the first tier.

Unlike other test areas where ash trees mostly uneven, the rest
of the plots most instances is even-aged. The result is significantly
below the value of the average diameter for trees to ash plots Ne2 -
23,8 cm and less, compared to the rest of the plots, the value of
average height - 25.1 m. The first floor also are: a trial Square Ne1 -
oak on plots Ne2 - oak, beech and maple, the plots Ne3 - maple and
linden and the plots Ne4 - oak.

The rest of the species on the plots form the second tier of the
tent. Mainly it Hornbeam tree on Ne2 plots of Ash trees on plots Ne4 -
lypy and small-leaved maple.

It should be noted that stands on plots is rather sparse,
resulting in the formation of the second tier and a significant number
dribnomirnyh Hornbeam trees, which adversely affects both the total
stock of the stand and on its commodity structure.

Using the "advanced spreadsheet amounts sectional area and
stocks ashen stands for completeness 1.0 [8]," found that the relative
completeness Ne1 on plots of 0.49, the plots Ne2 - 0,57, on plots Ne3 -
0,54, and the plots Ne4 - 0,44.

One reason for the substantial liquefaction investigated stands
is their poor health status, including much of Ash trees suffered
damage pathogenic fungi and pests stem [10, 14].

As a result of the processed data field research analyzed the
commodity structure of wood in all plots that are shown in Table 2.



It was established that the share of the total commercial timber
stock on all plots are rather low: the plots Ne1 - 14,7%, Ne2 - 5,4, Ne3 -
15,3%, Ned - 22,8% . On plots Ne1 largest share of industrial wood
accounted for ash wood - 14.0%, the plots Ne2 - 3,6%, Ne3 - 7,1%, Ne4 -
17,7%. On plots Ne3 significant share of industrial wood accounted for
maple trees (4.2%) and Hornbeam (4.0%). These trees are in the first
tier, are well cleared of twigs trunk and crown, which begins at an
altitude of 8.5 meters. The plots Ne4 oak trees accounted for 3.7% of
the timber. On the other plots the share of industrial wood for trees of
oak and maple is small and varies from 0.6 to 1.3% of the total stock
of wood. The total stock of commercial timber on plots Ne1-4 is 30.1
m3 ¢ ha-1, 124 m3 ¢« ha-1, 321 m3 ¢ ha-1 47.9 m3 ¢« ha-1. Large
commercial timber volume on average as little squares: Ne1-4 of 30.1
m 3.hal, 12,4 m3-ha?l, 32,1 m3-hatl 47,9 m3ha'l. Large commercial timber
volume on average as little squares: the plots Ne1 - 20,5 m3-ha* (10,0 %), on
plots Ne2 - 4,8 m3.ha! (2,1 %), on plots Ne3 - 23,5 m3-ha! (11,2 %) and plots
Ne4 - 34,7m3-hat (16,5 %).

However, it must be noted that the share of firewood on all plots are
large: the plots Ne1 - 68,2% of the total stock stand on plots Ne2 - 77,1%, Ne3
- 67 9 Ne4 - 59,7%. The highest share of firewood is available on plots Ne2,
for which characterized by uneven Ash trees that are in the first and second
tiers of the tent, which leads to significant differentiation for their size-quality
indicators and to reduce the share of industrial wood (5.4%) and an increase
in wood burning (77.1%). The results of correlation analysis revealed that
there is a close relationship between the share of firewood and the share of
the total number of trees Hornbeam (r=0,82%%.92),

2. Commodity structure of the studied ash stands
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Ash 15 o4 30 109 38 01148 258 40,6 2.6 3.6 2.6 495
Linden 4 4 - - - _ 29 29 - 02 03 34
Maple 1, 74 84 68 21 — 89 544 633 13 51 43 741

3 Hornb
eam 20 136 156 58 26 - 8,4 59,2 67,7 0,8 3,7 10,4 825

Toget
her 45 237 282 235 8,5 0,132,1142,4 174,6 4,7 12,7 17,6 209,6

Ash 35 4g 86 275 93 04372 395 767 66 7.0 50 953
Oak 19 25 36 55 23 — 7.8 133 211 1.8 17 17 262
Maple 4 18 22 1,7 11 - 28 64 93 04 07 0,7 111
Hornb

4 am O 130 130 - - — — 325 325 - 13 53 391
Linden o 46 46 - — — — 337 337 — 23 25 386
Toget

her 52 268 320 34,7 12,7 0,4 47,9 1255 173,3 8,8 13,0 15,2 210,2

The total share of wood waste liquidation of the crown and knots on
all plots and differs insignificantly changed to plots Ne3 of 16.7% of the total
stock of wood to 17.6% in the plots Ne4. However, the total stock of wood
in these categories plots Ne1 - 4 is respectively 35.1 m3 ¢« ha-1, 40.5 m3
ha-1, 35.0 m3 * ha-1 and 37.0 m3 * ha-1.

Thus, the analysis of the commodity structure of the studied stands
gum found that a significant proportion of wood in their wood is wood
(169,6-190,1 m3 « ha-1) and waste liquidity of the crown and branches, the
total the amount of which is 35,0-37,0 m3 « ha-1. The wood of these
categories, the inability implementation could and should be used for
further processing to wood pellets (pellets). The use of pellets is
appropriate both in economic terms and with regard to environmental



safety. The trend rise in the cost of fossil fuels (gas, oil, coal) but will
increase the efficiency of fuel pellets. Also important is that the raw material
for their production serves wood - a renewable resource that is a natural
battery that is able to accumulate a large amount of solar energy for a long
time [3]. Wood pellets are energetically stable waste and environmentally-
safe type of biofuel. The use of wood pellets in Europe is recognized and
supported by international environmental funds (NEFCO, SIDA et al.) And
community organizations. The use of biofuels elevated to national priority.

[4]

In Ukraine, for the standardization of pellets was chosen newest
certification system ENplus, which was developed DEPI (Deutsche Pellet
Institut) for the European pellet market and transferred to the control
AEBIOM (European Association for biomass). At present this certification
system covers more than 60% of the European market of pellets [3]. By
burning 1 ton of wood briquettes released as much energy as for burning
1.6 tons of wood, 480 m3 of gas, 500 liters of diesel fuel or 600 liters of oil.

Calorific value of briquettes from waste wood is 18 MJ « kg-1, while
the ability teplotvirna wet wood is 10 MJ « kg-1 dry -12 MJ « kg-1 coal -20
MJ « kh- 1, and natural gas - 32 MJ * kg-1. However, emissions of
pollutants into the atmosphere by burning 1,000 tons of pellets (wood
briquettes) a total of 17.69 tons of firewood - 18.9 tons sawdust - 20.0 tons
of wood waste - 20.2 tons, oil - 45.90 tons, coal - 147.66 tons and natural
gas - 4.70 tons [4]. Thus, the wood fuel (primarily pellets and briquettes)
has more advantages in terms of air pollution, compared with fuel oil and
coal, as has virtually "zero effect” on greenhouse gas emissions, especially
CO2.

The use of wood fuels as energy to fully comply with the provisions of
the Kyoto Protocol relating to the limitation and reduction of greenhouse
gas emissions. The most important of global issues is to reduce the
greenhouse effect and the risk of acid rain by reducing sulfur dioxide
emissions. In turn, reduce the concentration of acid rain reduces the
defoliation of woody plants and ultimately - to preserve forests. [4]

In addition, pellets also can be used as raw material for the
production of biogas. It should be noted that the biogas yield during
fermentation of waste pellets Hardwood noted specific dynamics, in
particular, on the seventh day of fermentation for around 77 m3 « t-1; on
21st - 321 m3 « T-1, and the 35th - 385 m3 - t-1, then the process is
terminated. [12] This is significantly higher than for pellets from waste
stems of herbaceous plants (straw) and in the 12-15 time - a waste hairpin
softwood (pine) [12].

Conclusions. The study found that in the case of low sanitary
condition stands gum is a significant deterioration of commodity structure,
namely the reduced volume of industrial wood in general and in particular
the large and increasing volume of firewood.



Reducing the relative completeness leads to an increase in height as
Ash trees and related species, resulting in the formation of the second tier
of tree species, which significantly reduces their size-quality performance
and reduces marketability stand in general. In addition, in case of reduction
relative completeness, much of the tree seedlings Hornbeam that in a
significant number present in the tabernacle stand, move to the second tier.
The result is a significant reduction of the share in the stock of the main
species - Ash, which also negatively reflected on the commaodity structure
of the stand.

To prevent such phenomena should monitor the state of gum health
research stands, to care in accordance with the rules and to prevent the
decline of relative completeness 0,70-0,75 below. During Inspection
cuttings should be regulated in the first place, the number of Hornbeam
trees, cutting grass-roots way to exercise and prevent deterioration sanitary
condition of ash trees.

Given the commodity structure of the studied ash stands and the
effective use of wood resources, wastes of industrial wood, liquidity of the
crown and branches should be used as raw material for production of wood
pellets, which in general can improve environmental (using pellets as fuel
or source for the production of biogas ), economic (reduction of energy
dependence on fossil energy sources, reduce the cost of heating and
production of "green" electricity) and social situation in the region
(infrastructure through the construction of processing facilities, providing
jobs and recycling timber).

Cnucok nitepaTtypm

1.lManie M. O. 3annaBHi sceHeBi AibpoBn MNOHU33s pikn Cypocti /
M. O. l"anis // HaykoBui BicHuk YkpOJ1TY. — 2005. — Bun. 15.1. — C. 84-91.

2. lopgieHko M. |. Acenn B YkpaiHi / M. |. TopaieHko, A. ®. [onuyk,
H. M. lopgaieHko, I. . INleoHTsik // 3a pea. M. |. NopaieHka. — K. : CinbrocnocsiTta,
1996. — 392 c.

3. danunis C. [epeBHi nenetm — XxapakTEPUCTUKW, PUHOK, CUPOBUHA
(yactuHa 1) [EnektpoHHmn pecypc] / C. [NanuniB. — pexum OOCTyny:
http://caxapa.ua/informaciya/blog/derevni-peleti-harakteristiki-rinok-sirovina-
chastina-1

4. lepeBHe Byrinna 1a 6pukeT — ue AxXeperna ekonoriYyHo YMUCTOI eHepril.
[EnekTpoHHUIM pecypc]. — pexum goctyny: http://bio.ukrbio.com/ua/articles/3589/

5. Karansk 0. . MogenioBaHHs TBipHOi cToBbypiB Ayb6a 4YepBOHOro Ta
siceHa 3BuyaiiHoro / KO. W. Karawnsik, I. T. MouHuk, B. B. JlaBHuin // HaykoBun
BicHUK YkpAJTY. — 2002. — Bun. 12.2. — C. 65-68.

6. KonmwHix M. [l. [NepeBMHO3HaABCTBO | ficoBe TOBapO3HABCTBO:
[nigpyynuk] / M. [. KonuwHix, A. @. N'opbeHko Ta iH. — MiHCcbK : Buwa wkona,
1989. — 279 c.



7. NaBHun B.  B. OcobnuBocTi opmMyBaHHS  SICEHEBUX  HaCaKeEHb
3axigHoro Jlicocteny YkpaiHu : guc. ... kang. c.-r. Hayk: 06.03.03 / JlaBHun B. B.
— JlbBiB, 2000. — 176 C.

8. NNakmpa I. Tl. OHoBneHi mogeni Ta Tabnuui cym nnow, nonepeyHux
nepepisiB i 3anaciB NoOBHUX siceHoBUX AgepeBocTaHiB / Jlakunga |. I1. // HaykoBun
BicHUK HJTTY Ykpainn. — 2014. — Bun. 24.11. — C. 50-54.

9. Martewnko |. M. MogentoBaHHS napameTpiB KPOHU LEPEB Y HACAOXKEHHSX
siceHa 3BM4anHoro B ymoBax [paBobepexHoro Jlicocteny YkpaiHu / MaTenko |.
M. /[ HaykoBui BicHuk HJTTY Ykpainu. — 2013. — Bun. 23.2. — C. 77-83.

10. Mausx |. 1. BeuxaHHs siceHa 3BudanHoro (Fraxinus excelsior L.) Ha
3axogi Ykpainm / Mausx |. T1., Kpamapeub B. O. // Haykosuin BicHuk HITY
Ykpainn. — 2014. — Bun. 24.7. — C. 67-74.

11. Herko I. C. OcobnmBocTi (hopMyBaHHS CBIXKUX KII€HOBO-SMMOBUX Ta
nmnoBo-siceHeBux Aibpos CrnoboXaHCbKOro ficoTunonoriyHoro panony / Henko 1. C.
I/l HaykoBui BicHuk HITY Ykpainn. — 2007. — Bun. 17.2. — C. 17-22.

12. PatywHak [.  C. [IHTeHcudikauis BupobHuUTBa Giorazy K
anbTepHaTUBHOro gxepena eHeprii [EnektpoHHuin pecypc] / . C. PaTywHsK,
K. B. AHoxiHa // 36ipHuK HaykoBux ctaTen “lll-ro BceykpaiHcbKoro 3’iagy ekosioris
3 MbKHapogHow yyacTi”. — BiHHnuga, 2011. — Tom.1. — C.239-241. — Pexum
poctyny http://eco.com.ua/

13. ConywmHcbkui |. M. BioekonoriyHi Ta 6iomeTpu4Hi 0cobnmBoCTi AceHa
3Bu4anHoro (Fraxinus excelsior L.) i3 XBUNACTO-3aBUnNbKyBaTol AepesuHoto / bl.
M. ConywwuHcbkui // HaykoBuin BicHuk HITTY Ykpainun. — 2012. — Bun. 22.8. — C.
13-19.

14. Goychuk A. F. Etiology of common ash diseases in Podolia, Ukraine /
A. F. Goychuk, I. M. Kulbanska // HaykoBun BicHuk HJITY YkpaiHn. — 2014. —
Bun. 24.11. — C. 15-20.

C yxydweHueM caHUMapHO20 COCMOSIHUSI SICEHEBbIX Opesocmoes
rnpoucxooum CyuwecmeeHHoe CHUXeHue 0osiu 0Oesrioeol OpesecuHbl, a
makxe  ysesriudeHue 0onu  Opo8SHOU  OpeBEeCUHbl.  YMeHbUuleHue
omHocumersibHou MOSIHOMbI npusodum K 3Ha4yumersribHou
oughpepeHyuayuu Oepesbes8 o 8bicome, credcmeueM 4Yeao ecmb
¢opmuposaHue 8mopo20 spyca, KOMOPbIl CYyWECM8EHHO CHUXaem
moeapHocmpe 0pesocmos. lpu ymMeHbweHUU OmHocumersribHoU nosIHOMmbI
3Ha4yumersibHoe Kornu4yecmeo depesbesg riodpocma gpaba 0bbIKHO8EHHO20
nepexodsm 60 8mopol fpyc, 4Ymo rnpueodum K YMEHbWeEHUO Oonu
enasHoU rnopodbl 8 3anace. [nsa npedomepawieHuss makux sierieHuu
Heobxodumo ocywecmsrnisimsb MOHUMOPUH208bI€e uccriedogaHusi
caHUmapHo20 COCMOSIHUS ICEHEBbIX OPe8OCMOoes, ocywecmerisimb yXo0 8
coomeemcmeuu C PUHSIMbIMU fipasunamu U He O0rycKamb CHUXEHUS
omHocumernbHoU nonHomsbl Huxe 0,70-0,75. C uenbo aghghekmusHo20
UCrosib308aHUsi Ope8eCHbIX pecypco8 o0mxo0bl 0eslo80lU OpPe8eCUHbI,
JIUK8UO C KPOHbI U Cy4YKU Uenecoobpa3HO UcCrofib3o8amb 8 Kadyecmee
Cbipbe OJi1si U320MOBJ1IeHUsT OpPEBECHbIX Mnessiem, 4mo 8 UEIOM MOoXem
yrAyquumes 3KOJSI02UYECKYH, 3KOHOMUYECKYIO U coyuaribHyr cumyauuro 8
peauoHe.
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ENVIRONMENTAL ANALYSIS OF TOPSOIL IN THE GLOBAL
CONTAMINATION OF UNAUTHORIZED DUMPS
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The condition of the soil agroecosystem adjacent territories to the
unauthorized disposal units. It was found that the content of heavy metals,
according to the boundary permissible concentrations, there is no excess
for their content. The changes in the morphological and genetic structure of
the genetic horizons, indicating a change in the natural processes of
biological purification of humus accumulation and soil ecosystems.

Soil pollution, heavy metal content, changing morphological and
genetic traits.

Environmental monitoring in global pollution, which is the object of
observation objects of environment in general and the soil, in particular,
performed to detect the presence or potential sources of chemical
contamination. The organization provides local monitoring preliminary
survey of land in the vicinity of sources of harmful actions on them to
determine the area and the nature and sources of chemical contamination.

When unauthorized landfills understand spontaneously formed
because of ill-conceived formation of human waste from an area less than
0.5 hectares for the power deposits of more than 1 m [1, 5].

Because unauthorized dumps formed spontaneously, without any
justification, completely absent of engineering and environmental study on
the level of negative impact on the surrounding area. During the
unauthorized storage of household waste are not implemented measures
to reduce anthropogenic load is not any control morphological composition
of waste are exported, which does not preclude the receipt of medical, toxic
and other debris. The presence in the composition of landfill of organic
waste consisting of solid wastes leads to the formation of sources of
reproduction of rodents, insects and can cause aggravation of the
epidemiological situation.

Municipal solid waste decomposing in landfills due to a special
combination of chemical, physical and biological processes. As a result, the
formation of solid, liquid and gaseous substances and secondary materials.
Thus, the products of decomposition of paper and food waste is organic
acid, phenol, aldehydes, ammonia, nitrite and others. The gaseous
products of decomposition are carbon dioxide, methane, hydrogen sulfide,
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volatile organic acids. Metals entering the environment mainly in the form of
calcium sulfate and magnesium bicarbonates of calcium, magnesium and
iron, oxides of zinc, tin, copper, organometallic compounds. Glass, rubber,
plastics are relatively inert in the first period of their decomposition [2, 4, 7].

Periods of decomposition components of household waste by type [6]

1. Paper - from several months to several years, depending on the
quality, collapsing to organic compounds. Coated and colored paper
decomposes longer than the other.

2. Glass - several millennia, collapsing to a state of sand.

3. Waste canning industry (tin cans) - from 10 to 30 years, depending
on quality. Surface iron cans slows down the process of decay, collapse to
iron compounds.

4. Plastic bottles - 400 years., As part of the allocation of products
containing urethane, phenol, formaldehyde, styrene and others.

5. Plastic packing bags of 50 years.

6. Shoes made of genuine leather - from 25 to 40 years.

7. Batteries - containing a part of heavy metals - zinc, manganese,
copper, cadmium, mercury - 110 years.

During the local monitoring carried out measurement of many
parameters, the presence of each of which indicates a certain
phenomenon, namely the chlorides present in excess household and
industrial waste and does not accumulate soil. Ammonia and other forms of
nitrogen, especially nitrates are always indicators of pollution by sewage,
fertilizers, nitrogen-containing aerosols, plastics and medicines. Nitrates
are very mobile and always thoroughly studied. The content of ammonia
may also indicate the onset of anaerobic phase. Nitrite is an indicator of
active biological activity. Sodium, basic alkali metal remains in solution and
IS not subject to dispersion. Sodium gets a lot of landfills in the form of
salts, which are sources of industrial and domestic waste (paper, soap,
food remains). Sulfates are the most common sulfur compounds in landfills.
They are very mobile and useful for analysis, such as motion filtrate. They
turn to sulphides, which respond well to metals. Potassium explore
because it is important for the life of plants and animals. Also, the content
of oxygen consumption is correlated with organic matter during
decomposition of waste, because it is a component of organic matter plant.
Magnesium appears on the Landfill Waste presence in cosmetics, cement
and textiles. Copper is sometimes measured in sanitary purposes, but it is
not very mobile in the soil and it is not given much attention in monitoring.
Lead released from the battery, photographs, drawings and old lead pipes.
He checked with toxic and sanitary purposes. By the selection of lead from
waste lead acid filtrate. Zinc is released from batteries, fluorescent lamps
and fast ice. Iron released as a result of corrosion and may be present in
the upper layers of the soil. Sometimes in the early stages of the monitoring
revealed that the landfill waste and hazardous waste imported to identify
what needs to be done measurement of these parameters annually. If



hazardous waste will not be found, then the later stages of monitoring
measurement of these parameters can be stopped. [1]

According to scientists publications [4, 6, 7] morphological features of
soil material at landfill sites unauthorized quite heterogeneous in size and
depth. The depth of the visual structure of the genetic horizons abuse
ranges from 6-50 cm in the case of forming dumps on undisturbed soil
surface to 190-200 cm in cases where the landfill was formed on the
surface appeared earlier than man-made deposits. Under the influence of
unauthorized dumps the soil goes into anthropogenically-altered state, in
some cases - slightly disturbed or getting signs of radical change in the
presence of a layer consisting exclusively of decomposed food waste
products.

The aim - to establish the influence decomposition products formed
illegally dump on the state of soil adjacent agro-ecosystems.

Materials and methods of research. In the farmland VP NUBIP
Ukraine "Agronomic Research Station" Kyiv region is unauthorized landfill,
which is located along the ground field road on the outskirts of the village
and surrounded on both sides by production of agricultural crops.

Unauthorized landfill is located 10 meters from the forest belt and
reclamation of the stream, the rate of the distance between them at least
50 m and 10 - 15 m of agricultural land at a rate of - 0.5 km [3]. Under
normal position taken basic design of solid waste, since the existence of
illegal dumps are in violation of environmental regulations.

Results. As of the third quarter of 2013 was established the following
dimensions nesankionovanoho landfill: width - 8 m, length - 118 m, height -
1 m, that volume is 944.0 m3, and in the third quarter of 2013 was studied
landfill following options width - 11 m, length - 161 m., height - 1.5 m, so the
volume is 2,656.5 m3. The intensity of accumulation of household waste
per year thus is 1712.5 m 3. Weather accumulation of debris on 5 and 10
years is under 8562.0 and 17125.0 m3. Such intensity accumulation of
debris can lead not only to an increase in territory occupied during an
unauthorized landfill withdrawal from agricultural use large areas of land,
but also the growing problem of pollution of the environment - water
ecosystems and soill.

The structure dominates the solid waste plastic and glass. This can
be explained by the fact that over the last decade marked increase in the
volume of plastic packaging products, with, rural population during this time
IS not increased.

As of the third quarter of 2014 was established morphological
composition unauthorized landfill waste, located on lands of the village.
hours of use (Table 1). Compared to last year in the morphological
composition largest percentage up again, glass and plastic, less than 10%
are organic textiles and paper.



1. MopdonoriyHun cknag HecaHKLiOHOBaHOro cMiTresaBanuiya
2013-2014 pp.

KoMnoHeHT BmicT,%
[ll'ks. 2012 p.| Il kB. 2013 p IVkB. 2013 p. | PisHuus BmicTy
KOMMOHEHTIB,
%
Mnactuk 55 63 68 + 13
Ckno 20 23 25 +5
Texcune, 9 7 4,5 -4,5
ryma, wkipa
Manip 1 1,5 1 0
OpraHika 10 3 1 -9
IHWe 5 2,5 0,5 -4,5

[MopiBHABLUM OTpMMAaHi AaHi MOXXHa 3pO0OUTU BUCHOBOK, LLIO KiSTIbKICTb
nnacTukoBux BigxoaiB 36inbwmnnaca Ha 13 %, ckna — Ha 5 %. 36inbwnnacsa
| JOBXWHa cMmiTTe3Banuwa Ha 43 M. B pesynbTati npoBefeHux gocnigxeHb
Oyno BCTaAHOBIIEHO, WO CMITTE3BANMLLE MEepPioaMYHO nMignantoeTbCs,
BHACSIQOK YOro y MOBITPSA BUAINAKTLCA NPOAYKTU 3ropsHHA NMacTuUky Ta
r'ymu, Taki $SK CMOMYKM CBUHLIO, PTYTIi Ta IHWWX BaXKuUx MeTanis,
KaHUEpPOreHHi pe4vyoBMHW, KaHLEpOreHHa caxa | OKUCU Cipkn, WO
BUKNUKAKOTb pecnipaTopHi 3axBOPHOBAHHSA, 0COBNMBO Yy MeLUKaHLUiB cena,
Ha TepUTOPIl AKOro 3HaXo4AUTbLCH CMITTE3BaNULLE.

3paskn  rpyHTY npunernol TepuTopii OO0 HeCaHKLiOHOBaHOro
cMmiTTesBanuuwa ©Oyno npoaHaniaoBaHO Ha BMICT BaXKMX MeTarnis.
BcTaHoBNEHO, WO BMICT OCHOBHUX BaXXKUX MeTarniB He nepeBuLLlye YNHHUX
AOK. Lle cBigunTb Npo Te, WO rpyHTOBa eKoCUCTEMA 34aTHa «NepepodbunTny
Ty KiNbKICTb 3abpyaHIOlYMX CnonyK, 49Ki  Hagxogsatb. Ha MomeHT
npoBedeHHA AOChigXeHb BMICT BaXKUX MeTaniB Ha CMITTE3BanuLli He
nepesuwysas 'K, npote skwo He 6yae 34iMCHEHO HisikMX 3axodiB LoA0
nikBigauii mpkepen 3abpyaHeHHSA, TO Le MOXe Npu3BecTu 4O MOpyLWeHb B
CTPYKTYpPi  KOMMNSIEKCY T['PYHTOBUX MIKPOOPraHiamiB, MPUrHiYeHHa  1X
BGioxiMiYHOT 4iSANbHOCTI, iHFiIByBaHHS aKTUBHOCTI LISIOro psay qepMeHTIB.

2. The impact of the natural placement of landfill as anthropogenic
factors on change morphological characteristics typical soil profile
humus carbonate lehkosuhlynkovoho
on loess loam

morphological Result influence
features
The structure of the The weak development in transition horizons and lack of humus
genetic horizon in the upper layer components biogenic structures (coprolites),

broken form pores, cracks units Clotted structure (control section
- hrudochkuvato-grained)




The density of drafting The upper horizon - slightly compacted, the lower transition -
sealed. The difference with undisturbed soil No

Humidity The upper horizon humidified, lower (Npk, NRK) - wet. In terms of
genetic horizons of undisturbed soil - wetted state of genetic
horizons, since the transition to breed Phk - from wet to wet

Organic residues The presence of half-decayed wood waste, plant residues - with
severe zhylyastoyu structure (slow process of decomposition of
crop residues). Compared with control cut - crop residues are
well laid out. Single mesofauna including excrement, the
presence of inclusions vuhlepodibnyh

Inclusion The presence of anthropogenic inclusions tumors gypsum and
lime in the surface horizons that are not inherent to undisturbed
Soils

Established that the natural placement of rubbish had an impact on
change morphological characteristics of the soil profile (Table. 2). The
presence of plant residues of low decay and well-preserved zhylyastoyu
structure, and poor development of biogenic structures suggests
suppression mesofauna soil. Slow intensity of humification of plant residues
forming indirectly reflects unfavorable environmental conditions for soil
organisms. Violated form aggregates, pores and cracks indicates a slow
process structure. However, in such soils ecological barrier function
provides  humic  substances, minerals and  carbonates  of
montmorylonitovoyi (boiling with top genetic horizon).

Environmental problem is the fact that the area is bordered by
unauthorized dump areas capable of providing the high level of
performance and serve as biomass for sanitary and sorption geochemical
barrier. The destruction of soil threatens these functions.

Conclusions

1. Production and consumption of their savings in a source of
significant environmental hazards and social tensions, creating a negative
image of the settlement, endangering the possibility of obtaining a full
ecological safety of agricultural products and others.

2. Characteristic of all districts have a large number of illegal dumps.
Unauthorized dumps pose a serious environmental hazard, since there is
the possibility of removal of pollutants directly into water bodies, particularly
with the melt, and storm water. Optimal conditions for placing landfill
disposal in the Kyiv region can be considered the following
geomorphological units:

+ tectonically stable crustal blocks or blocks with a tendency to a
slight raising or lowering;

* blocks with low fracturing, "monolithic", with a minimum number of
small lineaments (IV - V order);

* blocks of a predominance of flat terrain without deep valleys,
elevation, poor development of modern geomorphological processes (or
with little development processes of accumulation of sediments);



* blocks with conditions that provide a high degree of protection of
groundwater - a large depth of the aquifer, reliable vodotryvy specific
features of lithology aeration zone.

3. As a result of studies on the content of heavy metals exceeding
stipulated by basic content of heavy metals. The changes in the
morphological and genetic structure genetic horizons, indicating the change
humusonakopychennya natural processes and biological treatment of the
soil ecosystem.
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lNpoaHanu3uposaHo COCMOsIHUE ro4yeni aszpoaKocucmemsil,
npunezarowux meppumopuli K HeCaHKUUOHUPO8aHHbIM MYyCOPOCOOPHUKOS.
YcmaHoeneHo, 4mo o codepxaHurw - MmsKenbiX Memarios, 8
coomeemcmeuu K e2paHUu4Ho-00rnycmumMbiM KOHUeHmpauusim,
omcymcmeyem Uux rpesbieHue. BbisierieHbl U3MeHeHUs 8 MOpgh0osio2o-
2eHemu4yecKom CMpoeHuUU 2eHemu4yecKux 20PU30HMO8, ymo
ceudemernibcmeyem o6 U3MeHeHuU rMPUPOOHbIX rnpoueccos
rno4yeoobpasosaHusi u buorioa2u4eckKkom oyuuweHuu rno4yseHHou
3KocucmemsI.

lMoyea, 3azcpsi3HeHue, codepxXaHUe msKeslbIX Memarssios,
usMeHeHue Mopgos1I020-2eHeMuUYeCKUX NMPU3HaKoe.


http://climbinduk.org/node/256
http://www.ecoline.ru/mc/waste/solidw/index.html
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CURRENT TRAINING SPECIALISTS ENVIRONMENTAL
DIRECTION BASED ON THE CONCEPT OF SUSTAINABLE
DEVELOPMENT

NIKOLAENKO S.M., Doctor of Education, Professor
DOLIA M.M., doctor of agricultural sciences, professor,
RIBALKO U.V., Candidate of Science, docent
National Agriculture University of Ukraine

There are represented he basic principles of content and form of
education for the training of specialists for sustainable development of
agriculture, according to the specialities of the faculty - plant protection and
quarantine, biotechnology and ecology.

Sustainable development, BSC, MSC, ecology, plant protection,
biotechnology, plant quarantine

In modern conditions for agricultural development urgent priorities of
environmental policy is the training of highly qualified personnel
professionally capable of adaptation and self-realization in terms of
greening agriculture. Thus one of the objectives of national environmental
policy in education is to improve information management system highly on
sustainable development, namely implementation in the educational
process eco-educational and educational research-based programs of
environmental and economic security of Ukraine.

The overall concept of sustainable development is considered to
maintain the balance to meet the contemporary needs of society and
protect the interests of future generations, given their need for a safe
environment. That concept and National Education Development Doctrine
of Ukraine stipulates that teaching and learning activities of educational
institutions forms a system of priority values, including the key role given to
the relationship between man and nature. [1]

According to the Concept of Education for Sustainable Development
and the UN "Education for Sustainable Development" educational
institutions recommended to promote training programs in basic principles
of transition to sustainable human development, which involves the
formation of social abilities to lead a life based on the latest knowledge and
skills to sustainability.

The current study the nature of environmental education and culture
are presented in the works of G. Bilyavskaya, E. Zhelibo, A. R.,

G. Pustovit S. Stepanenko, V. Nekosa T. Safranov V. Sobchik,
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Vladimir Bogolyubov and others. This problem of formation of
competence in the context of interaction with the environment studied by
scientists L. Vygotsky, S. Deryabo D. Elkonin, A. Leontyevoyu,

B. Madzihon, S. Rubinstein, A. Sydelnikovskym, John. Butler et al.

Urgent is the issue of quality of education, especially practical
knowledge of protection, plant quarantine, biotechnology and ecology.

The purpose of the study is the theoretical rationale for training
specialists focus on environmental principles of sustainable development.

To realize the objectives of the study were used the following
methods: analysis and synthesis, which allowed to explore the
philosophical, psychological and pedagogical scientific literature, compare
and summarize the experience of higher education, teaching documents on
the Development experts environmental focus.

Results and discussion. The changes taking place in the social
development of Ukraine's agricultural sector require the formation of
ideology of modern humans through close interaction with nature.
Therefore, sustainable development is a significant tool in the formation of
ecological consciousness of humanity, based on a systems approach and
modern innovative resource saving technologies that enable evidence-
based model and predict the areas of quality and choose the best
environmental and economic development of agriculture [7].

If we consider the three elements of sustainable development, we
can conclude that the mechanisms of interaction between economic,
environmental and social components is quite important to produce
informed of new challenges faced by specialists from different areas of
training. However, this requires a high level of training and the adoption of
ecologically-based, professional environmental and phytosanitary oriented,
informed decisions.

Therefore, the department of plant protection, biotechnology and
ecology NUBIP Ukraine organizing continuous and holistic educational,
scientific and educational process of training for the environmental field is
subject to regulatory and regulatory documents, the main of which is the
study of fundamental disciplines for new features training of future
professionals. The basis of preparation is the industry standards of higher
education qualification levels "Bachelor" in "Plant Protection",
"Biotechnology"”, "Ecology, Environmental Protection and Sustainable Use
of Natural Resources" and "Master" in the field "Plant protection"
"Quarantine of plants", "environmental biotechnology and Bioenergy",
"Ecology and environment", "environmental control and audit." The main
objective of the faculty is to train highly qualified specialists in protection
and plant quarantine, biotechnology, sustainable environmental
management and environmental control for ecosafety activities in the
agricultural and environmental industries with the acquisition of practical
knowledge in the farms of all types of property [2].



The main goal of the faculty of plant protection, biotechnology and the
environment is the organization of educational process on the basis of
modern information technology training opportunities NUBIP, Ukrainian and
foreign universities. The main landmark - highly professional specialists
both in the classroom and self-study. Creating conditions for mobility and
adapting to current market requirements, continuous updating of scientific
knowledge concerning the monitoring of the environment and society
ecosafety socioeconomic development of regions, the use of modern
Ecobiotechnologies, development and application of integrated plant
protection system, environmental management of high environmental and
phytosanitary safety of production raw materials and agribusiness.

Within step involved training students to actively participate in
scientific research projects and faculty associated with the study of
contemporary issues, including: resource saving technologies, forming safe
for human health commodity areas, improvement of methods and systems
of environmental management and biosafety in agriculture; quality and
timely environmental labeling of agricultural products and raw materials;
development of local molecular genetic diagnostic systems for the
detection of latent viruses, identification of genetically modified organisms;
technology development microclonal reproduction of agricultural, industrial
and ornamental crops biotechnological methods and DNA certification of
varieties and hybrids of plants; environmental study of traditional agriculture
in terms of biological and land use; ecotoxicological hazard assessment
nanopreparativ new species to prevent their negative impact on biological
objects of natural ecosystems and others. [3, 4, 5, 6].

Master training is carried out both on the production, "Environmental
control in the agricultural domain, monitoring, certification and expertise",
"Ecology and protection of water resources agrosphere", "Environmental
control and audit", "Modern environmental biotechnology in the agricultural
domain" ( "Environmental Biotechnology", " biomonitoring and
management of reclaimed land, " The biological protection of agro-
ecosystems ")," Fitomedytsyna "," Phytosanitary monitoring and forecast, ""
Quarantine of plants "," Methods Entomological control in plant and wildlife
"and research spramuvannyam" System analysis environmental quality and
environmental safety "(" environmental management and policies ","
Sotsioekolohichna expertise and sustainable development of agricultural
areas "," man-caused environmental and radiation safety "," Hydroecology
and systematic analysis of aquatic ecosystems ")," Innovative
biotechnology Ecobiotechnology and bioenergetics' ( "Alternative energy",
"Biosafety and bioethics"), "Management agrocenoses largest insects in
the crop," "Biological control study obligate and facultative plant
pathogens"; including research specialization (with the EU), "Teaching
about the environment" ( "The quality of the environment and System
Analysis" (with the options chosen by the student - "The quality of the soill
and systematic analysis of terrestrial ecosystems," "Water quality and



systematic analysis of aquatic ecosystems", "Air Quality and systematic
analysis of anthropogenic climate change ")" Environmental management
and policy "," ecosafety technologies "," Environment and GIS geosphere
(the study of GIS) ").

The general concept of training highly qualified specialists of
environmental direction is realized through continuous, integrated programs
as the basic and specific areas, including governance, including adapted to
the level of the best world analogues, joint or concurrent training partner
universities by combining training and a research centers or international
university consortia. This allows you to gain special skills to complete
higher education NUBIP Ukraine.

During preparation of experts in protection and plant quarantine,
biotechnology, sustainable environmental management and environmental
control for ecosafety activities in the agricultural and environmental sectors
into account scientific and manufacturing capabilities of scientific
institutions of Ukraine: environmental awareness and providing general
environmental component of professional training of all stakeholders;
reflected in the learning process of social and ecological order for
sustainable development; an enabling environment the integration of
education, science, innovation, information academic training; formation of
competencies for graduates to develop concepts, strategies, plans and
programs of socio-economic and ecologically sustainable development and
environmental management to optimize the quality of life and the
environment through ecologically-oriented management decisions by
improving the quality of education and research; mechanisms for ensuring
the effectiveness of environmental policy and management at the global,
national, regional and local levels [3, 4, 5, 6].

Experts in protection and plant quarantine, biotechnology, sustainable
environmental management and environmental control for ecosafety
activities in the agricultural and environmental industries are unique,
because they are able to carry out a systematic analysis of the quality of
the environment as a whole in terms of the object studied in ecosystems
different types of build scripts representation of ecosystems and their
components research methods, such as description, explanation,
interpretation, modeling, forecasting, warning, design, construction of basic
and applied studies.

Of jobs graduates are high-tech modern agricultural enterprises of
different ownership forms, namely of "Ahrohimservis"; SE "Agroresurs"
signature agricultural firm "Hermes", CJSC software "Ahrorehion", LLC
"Druzhba-Nova», Kraft Foods Ukraine, CJSC "Trans Oil", LLC "Avangard"
Corporation "Skvyrka", LLC "Karapyshi", JSC Software "Ahrorehion", JSC
"Mirgorod plant of foodstuffs" Kalinka ", International ecological charity
Fund" AQUA-VITAE "of" Swede "SPE" Eco-Dnepr "SE" Ukrainian research
and training center of standardization, certification and quality ", CJSC"
SVS Dnipro "NPP" Bio-test Labs ", CJSC" Environmental security firm



KREOMA-FARM "JV" Iceberg Ltd "LLC" Tavria-Agro Capital "RISE
Agroservice, Ecotechnology Agro KB Ltd., Creative union "green studio”
GMP "Eco-Ukraine" UkrTechnoPhos, AGRO Trydenti Agency for rational
energy use and ecology "Eco Arena" and others.

Conclusions. Education of plant protection, biotechnology and the
environment is one of the most important factors for sustainable and highly
efficient development of the society meet current and future needs of
humanity, solving economic, social, environmental, phytosanitary and other
problems. Acquisition of high knowledge and skills in the field at this faculty
NUBIP Ukraine is the foundation of sustainable (balanced) economic and
social development of Ukraine.
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Intensification of agriculture that has been going on in Ukraine, has a
negative impact not only on the environment but also depletes natural
resources, without which agricultural production impossible. Organic
production provides a real benefit to the environment and human health.
Domestic consumers seeking to improve the quality of consumption of
vegetable products.

Red beet, planting dates, varieties, crop Yyields, organic
vegetable production

Agricultural production in general and horticulture in particular, based
on the use of high doses of mineral fertilizers in the cultivation of
agricultural products. Along with the positive effects of this process there
are a number of negative factors that affect the environment and human
health. There is soil degradation, pollution of pesticides, agrochemicals,
heavy metal salts, leading to disruption of the ecological balance of agro-
ecosystems and quality of agricultural products. An alternative to
unreasonable and harmful to all living things agricultural chemicals are
organic production, in terms of technological, economic and environmental
development, providing ecologically safe food.

Among the most famous studies on the status and development of
organic growing products in Ukraine, we should note the works of local
scientists as Alexander Barabash., N. Berlach, W. Wolf, B. Garmashov, Z.
Sych, P. Stetsyshyn M. Kobets etc.

The purpose of research - determine the state of organic production
in Ukraine and in the world, its development, the study of the major
problems hindering the development of the organic market and develop
ways to overcome them. Proposed elements of cultivation technology beet
depending on sowing time in terms of organic production.

Material and methods of research. The research is the status and
development of organic production in Ukraine, legal documents from
organic production. During the research field and used computational
methods, statistical data management Ukraine.

Results. The sector of Ukraine's economy, including agriculture, food
processing industry, ensure food security and food independence,
generates 17% of GDP. However, over the past decade, Ukraine has seen
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a catastrophic destruction of farmland and reduce soil fertility - the main
source of food security and welfare. Intensity of the destruction and
degradation of soils due to the use of outdated technologies of agricultural
crops, violations of basic laws and rules agricultural farming activities
reached dangerous for economic stability of the state, about 60% of the
country's land is subject to erosion. Every year the number of eroded land
increases by 80-90 thousand. Hectares are lost each year due to erosion
around 11 min. Tons of humus, 0.5 min. Tons of nitrogen, 0.4 min. Tons of
phosphorus and 0.7 min. Tons of potassium; 38% of arable land in the
country is crowded. In recent years, rapidly growing areas of acid soils [4].

Most agricultural production Ukraine is unprofitable, and many
agricultural products and foodstuffs produced do not meet international
standards of quality and safety, which reduces export potential, high levels
of morbidity and mortality. At the same time in Europe rapidly spreading
organic production - integrated system management and food production
that combines best practices with regard to environmental protection, the
level of biodiversity, preservation of natural resources, application of high
standards of production that meet the quality requirements for products
food (Fig. 1).

Given the potential of agriculture in our state, there is an urgent need
for many years of experience of the European countries to environmentally,
socially and economically viable agricultural activities directly as organic
farming and its implementation in our country. Organic production is
developing in Ukraine in 1997, primarily due to demand from the EU
traders and processors of organic grains, oilseeds, leguminous crops and
wild plants. In 2007, the situation began to change slightly - in the domestic
market expanded range of organic products: there were organic bread,
milk, sausage, fruit, vegetables, juices, beverages, syrups, jams, honey
and cereals. The positive trend of the domestic consumer market for
organic products in Ukraine, according to studies Federation of Organic
Movement of Ukraine has the following figures: in 2008 - 500 thousand.
Euros in 2009 - 600 thousand. Euros in 2010 - 1.2 million. euros in 2011 -
2.4 min. euros in 2012 - 5.1 mIn. euros in 2013 - 7.9 min. euros, and in
2014 - 12.2 min. euros. The annual growth of the domestic market for
organic products is 60-100% level. At the beginning of 2014 in Ukraine had
about 164 certified organic farms, which process more than 280 thousand.
Hectares of agricultural land and more than 300 farms that are not certified,
but produce high quality organic produce and process more than 400
thousand. Hectares of farmland. Most households can not obtain a
certificate through its high cost (within 5500 UAH. Per year).
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Puc. 1. European countries with the largest share of the organic
market and the level of per capita consumption in 2014

Due to lack of raw materials and lack of competition organic products
are sold to the highest bidder, which is one of the main factors of low
consumption of organic products [5]. But after increasing the number of
organic production and expanding the range of organic products normal price
will be no higher than 10-20% in the same traditional. Today, state support for
the organic sector declared only a few regulations, the main ones are: Law of
Ukraine "On the production and turnover of organic agricultural products and
raw materials" [5] and the State target program of development of the
Ukrainian village for the period until 2020. The State target program of rural
development for the period till 2020 the task to bring the volume share of
organic products in the total volume of gross agricultural output to 10%, and
this document provides incentives for organic agriculture.

The Law of Ukraine "On the production and turnover of organic
agricultural products and raw materials" legal basis for the full and effective
development of organic production. The provisions of the Act came into force
on January 9, 2014, and the entities that label their products as organic, must
bring their activities into compliance with this law within six months. Experts
organic sector expressed the hope that the adoption of the law in the state
observed activation and recovery of the organic sector and, not least,
unemozhlyvytsya existence of the phenomenon of "pseudo-organic." But
despite the existing problems, we are convinced that Ukraine needs to grow
organic produce.

Technology of organic products are environmentally safe. It is designed
with natural factors of soil and allows lower cost of labor, fuel, fertilizer enter
the expanded reproduction of soil fertility and have a higher vy-robnychyy
and environmental impact.

Conclusions. Ukraine Food security depends on the quantity and
guality of farmed products. To go global with cultivation of organic products



must encourage farmers and increase sales network of high-quality organic
products.
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Ukraine's integration into the global economic space based on
completeness of traditional energy resources requires new approaches to
the formation and implementation of organizational - economic basis of the
energy sectors of the national economy. In modern terms, this problem is
relevant because energy development closely related with the increased
competitiveness of the national economy.

Energy culture, energy carriers, willow, miskantus , sorghum

In recent years, rising energy prices have a negative impact not only
on Ukraine's economy, environment, welfare of citizens, but also the
dependence on imported energy. It is a prerequisite that Ukraine is forced
to look for alternative sources of energy [1,5,7].

An important task of scientists and farmers is the development and
optimization of production technologies, energy and economic
substantiation processes depending on soil and climatic conditions [1.7].

World experience renewables described in the works of MV Royik, JB
Blum, G. Geletukha, IP Hryhoryuka, YB Matveev, AA Dolinsky and others.
Powerful potential in energy supply agriculture in favor of Ukraine and
Europe [1, 2].

Today, the European Union 13,2min. hectares of land available for
cultivation enerhokultur; 2020. this figure could grow to 20,5mIn. ha and
2030. - To 26,2miIn. ha [7]. According to the Commission, under energy
crops should use about 10% of the used agricultural land. Almost all
European energy programs include increasing the share of renewable
energy sources [1, 5, 7].

In Ukraine, fundamental research on the prospects of energy crops
as a fuel started only a few years ago, according to the target program of
research NAS Ukraine "Biomass as a fuel" ( "Bio"), adopted by the
Presidium of the National Academy of Sciences of Ukraine number 220
30.03.11r [1, 7]. Among professional publications with national scientists
selected topics available labor, which contain very contradictory research
results. The vast majority of information on energy crops - scientific and
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popular posts on the Internet (often without attribution) designed for the
average user who is not an expert in agriculture that are not quoted
professional publications and often repetitive. [7]

The purpose of research analysis of the current state of energy
crops in Ukraine and Europe. To achieve this goal envisaged the following
tasks:

- Selection of the most promising energy crops that are suitable for
growing in Ukraine;

- Research energy potential and the energy value of selected crops;

- Generalization of foreign experience in the use of energy crops and
testing them to present conditions in Ukraine.

Material and methods research. The study was conducted at three
energy crops (willow, miscanthus, sorghum) that are suitable for growing in
the soil and climatic conditions of Ukraine. During the research field and
used computational methods, statistical data management Ukraine.

Results and discussion. Energy crops - a plant that is grown
specifically for use as fuel or to produce biofuels. Ukraine has conducted
extensive research work on energy crops. A large contribution to this line of
work brings Institute of bioenergy crops and sugar beet NAAS of Ukraine,
National Agriculture University of Ukraine, Berezhany Agrotechnical
Institute and other scientific institutions of Ukraine.

To date, more than 20 species studied fast-growing energy crops that
are appropriate for growing biomass. By energy crops are fast growing
trees of different species of willow and poplar, annual and perennial
grasses, such as sorghum, sugar cane, miscanthus, amaranth, spiky
bitterling, Sakhalin knotweed, mallow Pennsylvania, rumeks, millet Lozova
hybrid tobacco. By energy crops include algae Chlorella, Dunaliella,
batriokokus and others. [1, 4, 5, 7].

In Ukraine there are about 3,5mIn. hectares of land removed from
rotation because of their low fertility, susceptibility to erosion, etc. [1, 7].
Cultivation of fast-growing high-yielding energy crops on these lands
preserve soil erosion, increase capacity humus layer and in general
improve the environmental and energy situation in the country. In our
opinion, the most energy efficient, there are three types of power plants,
fast growing Salix viminalis (Salix viminalis), miscanthus (Miscanthus),
sorghum (Sorghum) (Table 1).

1. Energy efficiency power machinery plants

Kind Yield, t/ ha/ Calorific value, | Power output, GJ
year KJ/dryt / ha / year
Bepba npyTosuaHa 30 16 480
(Salix viminalis)
MickaHTyc (Miscanthus) 20 18 360

Copro (Sorghum) 25 18 450
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Among woody plants, willow is now used worldwide as the main
energy crops. For its cultivation in Ukraine created highly plantations with a
long service life. Culture is characterized by high rate of increase in length
of 3-5 cm per day, an average of 1.5 m per year. Planting willow remain
productive 20-30 years, and the yield is 30 tonnes / ha of dry mass per
year. A positive feature of the willow is resistant to frost, pests and
pathogens. It can grow on soils of various types, on wetlands and
unproductive lands. In addition, this culture can absorb from the soil in
large quantities of heavy metals and radionuclides, leading to contaminated
soil and improve the environment. The greatest experience in growing
willow with countries such as Sweden, England, Ireland, Poland and
Denmark. In Ukraine, despite the abundance of little use for commercial
agricultural land, industrial plantations energy willow is still not enough [2,
3].

Ideal for growing on contaminated with pesticides and unproductive
lands miscanthus (Misccanthus). Due to the high yield of dry biomass (20 t
/ ha), high calorific value (5 kW / h / kg or 18 MJ / kg), low natural moisture
of the stems at harvest time (15%), miscanthus, compared to other crops,
is the most effective plant for the production of biofuels. Miscanthus stems
grow up to 4m and contain 65 - 75% cellulose, which makes it a high
energy value. During the combustion of biomass is released less carbon
dioxide than it was absorbed by plants in photosynthesis, so the use of
biofuels miscanthus not contribute to the development of the greenhouse
effect. In addition, growing miscanthus positive effect on soil fertility,
because for four years, growing in soil collects 15-20 tons / ha rhizomes,
equivalent to 7.10 t / ha of organic fertilizers [1, 5, 7].

Another promising energy crops are sorghum (Sorghum), which is
adapted to growing in Ukraine. However, the introduction of this crop in
agricultural production Ukraine is conducted very slowly, due to the lack of
new highly efficient, resource-saving technologies of cultivation and
processing. Broom, due to their biological characteristics, can in a short
period to form a high potential of dry biomass (25 t/ ha) [7].

The vyield energy crops depends on the climate, soil and other
conditions. Cultures have different needs in the water regime may differ by
frost and drought (Table. 2).

2. Characteristics of energy crops to growing conditions

Temperature °C
Energy seed Growth The need F_rost- drought
Culture St culture for water resistance
Germination .
min | max

Fast-growing tree culture
Salix-
viminalis 0 30 high high low




Perennial culture
miscanthus 10 30 average average average

An annual herb culture

Sorghum 12 10 40 average low high

Analyzing the data in the table can be argued that in terms of water
needs these crops is demanding that Ukraine meets the climatic conditions.
In terms of hardiness willow and miscanthus advisable to grow in soil-
climatic zones of Polesie and forest-steppe, since these crops are frost.
Sorghum is advisable to grow in the plains because the frost is low.
Drought we have studied -cultures depends on their biological
characteristics, so it is advisable to place willow plantation enough to wet
areas, and miscanthus and sorghum in areas unsuitable for agricultural
commodity production. [7]

Despite the fairly active search for alternative energy sources, energy
crops in Ukraine is very problematic. One of these problems - it lacks many
of the classifier enerhokultur cultures. Today Salix viminalis included in the
classifier as industrial crops, while miscanthus and sorghum absent there.
This can create legal and other problems at some stage in the economic
activity of producers of these crops. Another problem is that the
manufacturer enerhokultur not considered "farmers" and has appropriate
privileges (such as rent equipment) until it made its first gathering and
selling their crop [5, 7].

In European countries since 2013, the current EU Common
Agricultural Policy, which requires farmers who own more than 15 hectares
of arable land, allocate at least 5% of areas relevant to environmental and
energy needs. Lands this purpose include, for example, pure vapor, buffer
strips and landscape elements, reforestation and others. These eco-
directed lands, farmers are required to perennial energy crops grown
without the use of pesticides and fertilizers. After preparing the Commission
report on the subject in 2017, the proportion of land designated for
environmental and energy needs, must increase to 7% [7].

Today in Ukraine there are several companies engaged in the
cultivation of energy crops on a commercial level. A number of companies
planning to soon enter this market. Increasing energy prices have a
negative impact on Ukraine's economy, the environment, the welfare of
citizens. That is, is the precondition that Ukraine is forced to look for
alternative sources of energy. To this end, we plan to increase the area for
energy crops. Areas under cultivation enerhokultur should increase from
130 thousand. Ha in 2020, 700 thousand. Ha in 2030 and in the future
prove to 3.5 min. Ha [5] (Table. 3).



3. The areas of land for energy crops in Ukraine in 2030

The area under energy culture, thous. Ha.

Energy Culture

2015 p | 2020 p | 2030p
Bepba (Salix viminalis) 1 50 250
MickaHTyc (Miscanthus) 1 30 200
Copro (Sorghum) 2 50 250
Total 4 130 700

Analyzing the data table, you can draw conclusions about the
advisability of energy crops and increasing the areas under them.

Conclusions. Exhaustiveness traditional energy sources and
increasing cost of energy negatively affects the cost of agricultural and
industrial production, which reduces its competitiveness on a global level.
Therefore, the main task of the state is to ensure the efficient use of fuel
and power bases and implementation of the diversification of sources and
routes of energy supplies. One of the promising ways to address the issue
of energy is renewable energy. To do this, we proposed the following:

- Update qualifier energy crops;

- Lands that are not used in s / d production, use for energy crops;

- Provide adequate funding from the state budget of Ukraine.

So, to address the issue of energy supply in the soil and climatic
conditions of Ukraine, it is advisable to grow energy Salix viminalis,
miscanthus and sorghum.
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The article presents the results of scientific research to determine the
biogas vyield of herbaceous plants, analyzes laboratory data and
substinates dependence of methane fermentation from grinding method
and particle size gives the prospects of using plants as substrate for
biogas.

Biogas, power plants, methane fermentation, extrusion,
grinding, raw materials

Lack of fossil energy in the world is to find alternative sources of
energy, so there is a problem using their own renewable sources, including
herbaceous plants of Ukraine. However, increasing the area of agricultural
land for their cultivation can reduce the space for growing food crops that
will boost food prices. The way out of this situation may be the attraction of
the area removed from agricultural use [1].

Over the study technological, organizational and environmental
aspects of biogas from different raw materials is a number of researchers,
namely H. Geletukha [1] T. Zhelyezna M. Zhovnir, G. Kaletnik, V. Dubrovin,
V. Kryvoruchko [2] R. Schultz [3]. But the problem today is many
unresolved issues that require global systems research.

The aim - to experimentally determine the dependence of the output
from biogas way of grinding and size of the studied material. Further
theoretical and practical development potential herbaceous plants for
energy.

Material and methods of research. In recent years, more attention
Is paid to biofuels produced from high-efficiency power plants. The source
material may be the by-products of different origins, and specifically
designed for this power plant, the main absorbent carbon dioxide, reducing
its amount in the atmosphere. These plants form high yields of biomass
that could be used for energy purposes for biofuel production [2].

Herbaceous plants are characterized by high ash content and mineral
content, because in case of incineration, they do not emit smoke, carbon
monoxide and harmful substances unlike wood.
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Biogas - gas, obtained by methane fermentation of biomass, which is
influenced by three types of bacteria. The first type - hydrolysis, the second
- acid-third - metanoutvoryuyuchi, while bacteria eat the following products
earlier life [1].

For the experimental determination of biogas out of herbaceous
plants used miskant big, wild carrots and quinoa with white bows outskirts
of the city Bershad (see. Table.). As a source of methane bacteria (seed)
used perebrodzhenu hnoyivku cattle from the fermenter biogas plant
Berezhany Agrotechnical Institute, w = CR 2.32%; pH = 7.7. Laboratory
fermenter - a gas-tight package with a polymeric material that is suspended
in an incubator at a temperature of 37.5 ° C + and kept there 42 days. The
volume of biogas sample was determined by changing the volume of the
fermenter, which was investigated biomass. Biogas is formed by the natural
process of microbial decomposition of organic matter in a wet environment
under anaerobic conditions (without oxygen). In fermenter bacteria that are
found in nature, causing fermentation of organic matter, similar to what
happens in the rumen of ruminant animals [3]. To process the study
materials used laboratory knife shredder and extruder. This chaff pre-
soaked for 15 minutes. in water at a temperature of + 14 ° C. Feed
substrate extruder conducted manually. Extrusion - the process of
punching holes forming material through the matrix.

Research results. Our results showed that preconditioning energy
plants such as wild carrot, lamb's quarters, miskant large increases
availability of hydrolytic enzymes to polymeric carbohydrates, which leads
to splitting lihninotselyulozy and increase the yield of biogas (see. Table).

Buxip 6iorasy 3a 42 gHi MeTaHOBOro 6poAiHHA, M3/T

Exit biogas
No 11/ herb The n_1et_hod of Medium era
grinding size, mm 7 14 | 21 | 28 | 35 | 42
laboratory
avka knife chopper 23,5x3,5 65 158 187 187 185 185
MOpKBa
extrusion 10,0x2,0 159 260 361 360 359 358
5 lamb's laboratory 34,0x3,8 61 96 119 130 130 130
quarters  knife chopper 6,8x1,9 99 176 281 280 279 278
: laboratory
miskant . 20,0x3,4 65 110 138 150 150 150
3 great knife chopper

extrusion 8,2x2,3 162 291 359 358 356 356




Wild carrot (Daucus carota) - a biennial plant that reaches 1 cm (Fig.
1). For comparison, depending on how the biogas output chopping knife
used laboratory extruder and the chopper. After the first method of
processing the average amount of broken rice 23,5 x 3,5 mm, and after the
second - 10 x 2 mm. By comparing the data found that after extrusion
length of the stem fell more than 2 times, width - 1.5 times (Fig. 2). Exit
biogas broken rice with wild carrot was 185 m3 / ton. EXTRUSIONS chaff
allocated 358 m3/t biogas for 42 days methane fermentation (see. Table.).
After analyzing the results of laboratory studies of biogas from wild carrot,
one could argue that its output depends not only on the length of the stem,
but the method of grinding and the difference between the largest and
smallest particles of broken rice as smaller stems parameters were
obtained after extrusion, resulting in obtained a higher yield of biogas.

Puc. 1. Wild carrot (dried to air-dry state)
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Fig. 2. Withdrawal of biogas wild carrot, depending on the
method of grinding

Lamb's quarters (Chenopodium album) - a weed, up to 1 m (Fig. 3). To
determine the output of biogas plants that use the same methods of
processing raw materials, as for the wild carrot. In the experiment, with white



guinoa broken rice after processing chopper knife to the average particle size
34,0 x 3,8 mm and obtained 130 m3/ t biogas. After extrusion average
particle size was 6,8 x 1,9 mm. This biogas yield was 278 m3/t (see. Table.).
As a result, found that the length of the stem after passing through the
extruder decreased by 5 times, and width - 2 times (Figure 4). This is because
after the knife Cutter declined only the length of the stem, and the extrusion -
both width and length. So the surface area of broken rice, which received the
first method, is less than the area of extruded broken rice, which as a result
gave twice as much biogas vyield. [3]
Fig. 3. lamb's quarters (dried to air-dry state)
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Fig. 4. Exit biogas with white quinoa depending on how the
shredding

Miskant large (Miscanthus giganteus) - a perennial herb, up to 2.5 m
(Fig. 5). To determine the intensity of methane fermentation miskant dried to
air-dry state and podribnyly laboratory extruder and the chopper knife. In the
first embodiment, the average particle size was 8,2 x 2,3 mm, and the second
-20,0 x 3,4 mm. The study received 150 m3 / t biogas from broken rice,
processed knife chopper, and after extrusion - 356 m3 / t (see. Table). In this
case, the length of the stem, crushed extruder decreased 2.5 times, width -
1.5 times (Fig. 6). Thus established that EXTRUSIONS chaff has the best
performance. By comparing the data from cultivation miskanta big one could
argue that this growing rosyny is very promising as an energy source.



Fig. 5. Miskant large (dried to air-dry state)

Conclusions. Based on the research and treatment of the results
found that wild carrots, quinoa white and miskant large can be used as a
substrate for biogas production, with the required previous preparation for
methane fermentation, in this case extrusion, because this method of
crushing obtained best final performance in this experiment. Comparing
raw materials processing laboratory extruder and chopper knife, biogas
output in the second embodiment, increased by 51.7% from wild carrot,
46.8% of white quinoa, 42.1% of miskantu great.
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Fig. 6. Exit biogas from miscanthus large depending on how the
shredding

The advantage of this method is to increase the output of grinding
biogas relatively low cost material, the use of sludge as pohazovoho
biomineralizovanoho fertilizers, relatively low qualification requirements for
staff. Extrusion improves biozasvoyennya waste and increases the level of
availability of materials for the action of bacteria. The result of this process
Is enrichment materials that are difficult to transform and increase the
efficiency of biogas production. Thus confirmed the potential use of some
herbaceous plants for energy purposes.
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The article is devoted research of influence of rough-down of
lignocellulosis mass of different types of wood on intensity of
methanogenics fermentation. The percentage of basic organic matters is
investigational in the different types of wood, their dependence is exposed
on intensity of output of biogas. It is rotined that processes of
methanogenesis from pellets aspen and beech beechen sawdust take a
place more intensively for the first three weeks after bringing of culture of
methanogenics microorganisms in the substratis, as compared to oak
sawdust, pine sawdust and bark, farther this process is slowed and is
stopped.

Biogas, cellulose, hemicellulose, deblokation, fractional
composition

The problem of using logging waste at enterprises of timber industry
complex of Ukraine is urgent. At certain stages of the production of raw
wood forest products due to low commodity value is not used or is lost as
waste. Timber waste and lisoobrobnoho production, and wood formed in
forest depots in case of wood processing, can be used as raw material for
further processing in the timber production [3].

A wide range of organic waste (both solid and liquid) agricultural
production, wastewater, solid waste and waste wood industry raw materials
can be used in biogas technology. The quality of these wastes directly
proportional to the moisture, which greatly affects the biogas yield per unit
of dry matter and content of biomethane [8].

Waste timber at a certain pretreatment can be used for methanogenic
fermentation. So important is the issue of selection of the most effective
methods of pretreatment of wood used in the production of biomethane
technology.

Gasification technology was created in the nineteenth century for the
production of synthetic gas needed for lighting cities, and use it as a carrier
for domestic and industrial purposes (metallurgy, steam engines, etc.).
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Gasification exposed as coal and biomass plants and products thereof
(charcoal).

Use basic process of coal gasification to produce synthetic fuels and
chemicals began with 1920's Kaiser Wilhelm Institute in the study of coal
in. Myulheym der Ruhr (Germany). This institute Franz Fischer and Hans
Tropsch invented the method of synthesis gas (syngas) for production in
Germany of liquid fuel from coal. [1]

It is pertinent to mention the experience of the Soviet Union, where
the late 1920s to the 1950s gas-generators installation work that used
wood (firewood and charcoal) and peat for gaseous motor fuel. In 1929, the
Soviet Union built the first large gas generator station that worked on the
turf and over the next years - a number of other such stations were built in
large enterprises [6].

Biogas power units (MEAs) can be used for autonomous energy
consumers, who are mainly in the areas of agriculture, as the primary raw
material for them is a waste of this production.

The main component of biogas is biomethane share volume of over
50%, so biogas MEA in an autonomous energy source can be used for the
boiler, boiler or process equipment.

Self MEAs are still used in China - more than 7 million. Pcs. In India -
1.5 million. Pcs., In western Europe - more than 600 large installations, as
well as in the USA, Poland and others. [2].

The aim - to analyze the main content of organic matter in different
types of wood and set them dependent on the intensity of the formation of
biogas. Determine the effect of mechanical method of pretreatment of
waste wood industry methanogenesis process.

Material and methods of research. Major forest industry waste - a
green wood (logging residues), bark (waste wood), sawdust and chips
(waste cutting trees). For each type of waste accounts for 20-25% of the
total weight of the tree.

Wood is an arsenal of chemical compounds and consists mainly of
organic compounds (about 99%) and only a small portion (about 1%) are
inorganic compounds under conditions of burning wood transform into ash,
which contains minerals [7].

Studies on Assisted results were methanogenic fermentation with
pellets of different types of wood, carried out in the laboratory of biogas
technology VP NUBIP "Berezhany Agrotechnical Institute".

The raw material for our experiments served mainly wood waste in
the form of chips, which have previously been subjected to mechanical
processing. Fractional composition of chips in an average of 1-3 mm, after
mechanical crushing of pellets produced.

The greatest practical interest are mechanical, thermal,
photochemical, chemical and enzymatic degradation lihninotselyuloznoyi
biomass. These methods alter the physical, chemical and mechanical
properties of cellulose, a result there is more or less significant reduction of



polymerization. To increase the reactivity of raw material pretreatment
should lead to deblokatsiyi lignin, help to reduce the crystallinity index of
cellulose, increasing its surface area available for protein molecules that
are part of enzymes methanogenic bacteria.

As a result of grinding degree of crystallinity of cellulose is reduced
accordingly increased availability of fiber to the settlement of
microorganisms. Previous mechanical destruction lihninotselyulozy can
significantly increase the yield of reducing substances and minimize their
potential losses [5].

To measure the amount of biogas used method V. Krivoruchko,
patented in Ukraine. In fermenter package, which is made of gas-tight
polymer material in the form of a rectangle 250 mm x 400 mm (made in
Austria) loaded proven biomass and seed in a ratio of 1: 4, then squeezed
the air from the fermenter packet by dropping it into a liquid and heat
zakleyuvaly using a special device. By hung sealed package weight,
package and lowered into the measuring cylinder. As a result, we
determined the initial volume of the investigated options. Then fermenter
packets hung in and kept the thermostat at least 35 days at a temperature
of 37,5 ° C. Measuring the volume of packages carried out every seven
days.

Results and discussion. The content of basic organic substances in
the wood depends on the type and varies in the following ranges: wood of
coniferous species contains 48-56% cellulose, 26-30% lignin, hemicellulose
23-25% (10-12% pentosan, about 13% heksozaniv). The content of
carbohydrates in the wood of deciduous species is: 46-48% cellulose, lignin
19-27%, 26-35% hemicellulose (pentosan 23-29%, 3-6% heksozaniv) [4].

In comparison with deciduous coniferous species larger percentage
of cellulose in the wood and high relative content of hemicellulose.
However, softwood species are resins which are inhibitors for
methanogenic process, in addition to these rocks also high lignin content,
because of the reduced output and biogas. After a comparative analysis of
deciduous tree species should be noted that the highest content of
cellulose and lignin content of the least characterized aspen sawdust that is
best for methanogenic fermentation. In the oak wood contains tannins,
which are also inhibitors and prevent fermentation, thus reducing the output
of biogas. The content of cellulose in sawdust beech relatively smaller, but
small considering the relative content of lignin and hemicellulose high
relative content of the biogas yield of wood waste is high enough.

Comparative data output of biogas from different kinds of wood are
presented in the table.

Bu3HaueHHs Buxoay b6iora3y nig yac 6poaiHHA nenert i3 Bigxoais
aepesuHu (M3/T CP, M £ m, n = 3)

| Ne | feedstock | Duration methanogenesis by methanogenic




3/n microorganisms early introduction

7 days |14 days | 21 day |28 days |35 days |42 days

Pellets shredding

1 pine bark 34+0,9 93+1,6 104+2,8 10445,2 104+6,2 104455
Pine sawdust

2 pellets 30,6 23+1,0 56+1,4 65+2,1 75+2,7 75%3,1
Pellets oak

3 sawdust 14+1,8 26+1,5 31+1,1 58+2,3 75+2,6 94+3,1
Pellets of

4 sawdust beech 29+1,4 91+3,2 188+8,3 240+11,0 285+9,5 300+10,9

Pellets made
5 from aspen chips 77125 290+12,1 321+21,4 341+10,8 385+10,6 385+11,3

From the results presented in the table shows that the largest biogas output
(385 m3 / t CP) among all investigated substrates we received from pellets
made from aspen chips. Already on the seventh day methanogenesis
process, the amount of biogas aspen sawdust pellets made
77 m3/t CP, which was 2.7 times more than the biogas obtained from
beech sawdust pellets (p < 0,01), 5.5 times more than from oak sawdust
pellets
(P <0,01), 26 times more than the pellets from pine sawdust (p < 0,001)
and 2.3 times higher than with pellets shredded pine bark (p < 0,01).
Zamiryuyuchy amount of biogas obtained from each sample pellets every 7
days, we observed that the rate of methanogenic most intensive processes
took place before the 21st day of making the substrate in methanogenic
bacteria. Then, on the 28th, 35th and 42nd day methanogenesis rate
significantly decreased in almost all the bags, and the bags, which
contained pellets from shredded pine bark, methanogenesis process
practically stopped.

Analyzing the figures regarding biogas derived from aspen sawdust pellets
shows that its volume between the 7th and 14th era has increased 3.8
times over the next 7 days every biogas production increased by about
10% to 35th days and then stopped methanogenesis process.

A somewhat different pattern methanogenesis process occurs when used
as a substrate for the production of pellets beech sawdust. Thus, between
7th and 14th era, newly biogas volume increased by 3.1 times, because the
next 7 days - in 2,1 times, and then methanogenesis process continued to
the end of measurement, albeit with less intensity, every 7 days,
respectively 13%, 19% and 5%. The total volume of biogas formed of
pellets made of sawdust beech (300 m3/t SD) was 28% lower compared
to the volume of biogas formed with aspen pellets from sawdust.




The resulting digital data measuring the volume of biogas newly pellets
made from shredded pine bark and oak and pine sawdust, indicate that the
use of sawdust beech and aspen as the substrate in biogas technology is
more than three times more effective than using the other three studied
substrates.

Conclusion. Wood is an ideal material for use in biogas technology, which
offers the prospect of more efficient use of forest resources waste as an
energy potential. Use peletovanoyi sawdust beech and aspen as the
substrate in biogas technology is more than three times more effective
compared to using pellets of shredded pine bark and oak and pine
sawdust. The process of methanogenesis pellets of sawdust beech and
aspen occur most intensively during the first three weeks of making culture
methanogenic microorganisms in the substrate, then the process slows
down and within 42-days nearly stops.
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Cmambs rnocesuweHa uccriedogaHuro e/usiHUs rpedsapumeribHou
o0bpabomku fTU2HUHOUESTITI03HOU Macchl pasfiudHbiX U008 OpesecuHbl Ha
UHMEHCUBHOCMb MemaH0o2eHH020 bpoxxeHusi. Miccried0osaHO nMpoueHmHoe
codepxXxaHUe OCHOBHbIX Op2aHU4YeCKUX eewecme 8 pasafiuyHbiXx eudax
OpeBecCuHbl, pacKpbiMO UX 3aBUCUMOCMb OM UHMEHCUBHOCMU 6bixoda
buocasza. [lokazaHo, 4YmMO npoueccbl MemaHo2eHe3a U3 nesem,
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COCMOSILUX U3 OCUHOBbIX U byKo8bIX OrnuroK rpoucxodsim bornee
UHMEHCUBHO 3a Triepeble mpu HedOenu nocne 6HEeCeHUs Kyrbmypsbl
MemaHO2eHHUX MUKpoopaaHu3mMoe 8 cybcmpam, [0 CpasHEeHUU C
Oyb0o8bIMU U COCHO8bIMU OrusikaMu, COCHOB80U Kopou. B nocrnedcmeuu
3amom ripouyecc 3amedrisemcs U rnpakmu4yecku ocmaHassugaemcs.

Buoezas, ueJs1r0s103a, 2eMuuesisIrsio3a, debioKkauyus,
¢hpakyUOHHbIlU cocmae, desiucHUgukayusi
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PROJECT PROPOSALS TO STREAMLINE IN MUNICIPAL
INSTITUTION "MYKULYNETSKA REGIONAL HOSPITAL
REHABILITATION PHYSIOTHERAPY"

S. M. PIDHOVNA, assistant
VP NUBIP Ukraine "Berezhany Agrotechnical Institute»

The article presents the design proposals for landscaping and
beautification of the park municipal institution "Mykulynetska Regional
Hospital physiotherapy rehabilitation.” The assortment of decorative plants
Is developed and elements are neat equippings with modern amenities,
which will be used for the reconstruction of separate areas of park.

Gardening, landscaping, park, space

The territory of municipal institutions Ternopil Regional Council
"Mykulynetska Regional Hospital physiotherapy rehabilitation" of historical
value. Formation of the environmental outlook in the process of planting - the
main content of educational activities in recreational areas, which is the
hospital physiotherapy rehabilitation. The study of Mykulynetskoho park
shows that today a set of measures necessary to restore its aesthetic
appearance and provide the appropriate level of further functioning.

In Ukraine, the conservation and restoration of parks doing |. Kosenko,
IAKosarevskyi, LO Kazarynov, M. Kohno, A. Pasichny Pl Makarenko, P.
Savchenko, DM Krivoruchko, AA llyenkov, OL Lime, LI Rubtsoy,
IAKosarevskyi, YO Klimenko, who dedicated his scientific research work
parklands and develop recommendations for further maintenance.

The aim of research was to develop proposals for the reconstruction of
the park and landscaping Mykulynetskoyi Regional Rehabilitation Hospital
physical therapy to improve the aesthetics, functionality and decoration of the
territory.

Results and analysis. The tested object is within the settlement on
lands that are administered by the village council Mykulynetskoyi at Ternopil
region, Terebovlya district, village Mykulyntsi Str. Galician 2 [5, 6].

Mykulynetskyy Palace - a preserved monument palace architecture
Ukraine. Its construction began in 1760, the widow of Grand Crown Hetman
Jozef Potocki Commonwealth - Ludwig Potocki. In the late eighteenth century
Potocki sold the town magnate Peter Konoptsi who rebuilt the main building
of the palace in the style of the late Empire. Around the palace was divided
large park free planning. The park survived to our time and some of its trees
have a very advanced age [9].
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During the predesign analysis object area conducted an inventory of
existing plantations made photofixation basic elements drawn a base plan of
the facility.

Taxonomic composition dendrotsenoziv set by route surveys (the name
for the plant SK Cherepanov). Inventory performed in accordance with the
requirements of the "Instruction on technical inventory of green spaces in
cities and towns of Ukraine." During the survey analyzed indicators such as
species composition, height, diameter, phytosanitary state.

Detailed inspection of plantations carried out in two stages: the fall and
spring. Visually determine the extent of damage and destruction leaves the
known scale NP Krasynskoho.

As a result of inventory taksatsiynoyi parklands Mykulynetskoyi regional
physical therapy rehabilitation hospital found 44 species dendroflora.

For the full-scale survey of the park area revealed that the park is in a
satisfactory condition and requires partial reconstruction. Throughout
equipped insufficient number of special vacation spots and small architectural
forms, paths are in poor condition, with boxwood borders and flower beds
need reconstruction, insufficient lighting of.

Functional zoning corresponds park landscape that is well uv'yazanyy
with the terrain, vegetation and meets the intended purpose.

Relief study area in the central part of the uniform, flat character, in the
southern part there is a slight slope area. The central part of the park is
expected to form in regular style, others - in landscape style, given the nature
and terrain.

As a result of the work and analyze the hospital had identified five
functional areas: input, active recreation area, a zone of quiet recreation,
sports and recreational and commercial.

The entrance area is taking into account the architectural planning of
the park and to the movement of visitors. This area is framed by two
biogroups of coniferous shrubs combined with flower plants. It also provided
for the installation of parking. In the park is the main and additional inputs.

Zone leisure presented flower beds, privates and group plantings of
trees and shrubs, small architectural forms, covering lawns and decorative
paving.

The compositional center of the park is the center of the flower
arrangements that make color contrast in perspective and enhance the
emotional experiences of visitors. On either side of them is placed lawn with it
trees and shrubs vegetation.

Chapel, tree and bush vegetation, paths, dry creek, flat Rocard,
recreation grounds - the components that create the comfort zone of quiet
recreation.

Fitness zone consists playground.

The economic zone consists of buildings that should decorate plantings.
Economic development can beautify entwined vines and isolated using
hedges.



Picked up elements of beautification and landscaping provide
decorative accents that accentuate the aesthetic and recreational value of the
area. For this facility were designed small architectural forms that are divided
into groups: household (gazebos, benches, bridge, trellis, utilitarian items -
boxes, lights) and auxiliary (fencing, road stezhkove cover).

Pavilions are located in the entrance area and in a zone of quiet
recreation recreational serve visitors.

Lava is planned to place along the footpaths. Also designed bench
brown, placed in the pavilions for long-term stay in rainy or hot weather. At the
ranks envisaged setting trash bins that are in form and material can be varied,
and their color is usually subject to the general decision of colored areas.

Lighting, as part of the formation of three-dimensional environment
involves matching the architectural environment, its scale, rhythm and
proportions subject to the general composition [2]. The park was designed
lamps that should illuminate the track in the evening and interesting
landscaping elements. Along the walking track to be installed skylights height
60-70sm on metal supports.

In the garden and park landscaping ob{yektiv important are road and
track various designs. Tiled coverage provided in the entry area and in the
area of recreation, in other areas designed macadam.

Fence park area oblyektiv not only contributes to a better organization
of the territory, but also often serves as a decorating element [4]. This
contributes to the material (brick, metal, wood) on which they build. The
project envisages installation of forged metal fence.

For planting areas selected tree and bush species of valuable
decorative qualities that are able to create color and decorated their nature
and structure of the territory mikrolandshaftu in general.

Flower garden plants in the structure of vegetation due to the large and
colorful decorative special place and planted them on the most prominent and
ceremonial places, they look particularly attractive in the artistic combination
of small architectural forms and natural landscape. At planting used by many
species and varieties of ornamental varieties of herbaceous plants [4]. In the
central part of the object 7 project provides flower compositions.

Flat Rockery - a simplified version rocky garden to create that does not
require natural or artificial embankment slope. Impressions mountainous
landscape creates a skilful selection and placement of rocks and plants. The
highest point reached by large boulders and shrubs, including dwarf and
planted groundcover. Usually flat Rockery different small size [3].

Group planting trees and shrubs - the main compositional device
volume and colorful design of open and half-open spaces. With some
landscape composition of groups created the illusion of near and distant
prospects [4].

The project envisages the creation of pure and mixed cluster groups.
Group of three copies placed at the vertices of an equilateral triangle, four - on



the corners of an equilateral quadrangle (square, rhombus), the five - for
corners and irregular quadrangle at some distance from its center.

Ordinary, aleyni, group planting and individual instances of the garden it
is advisable to create these types of plants: Cossack juniper (Juniperus
sabina L.), Chinese juniper 'Gold Coast' (Juniperus chinensis' Gold Coast '),
Thuja occidentalis' Golden Globe' (Thuja occidentalis' Golden Globe '), thuja
occidentalis' Sankist' (thuja occidentalis' Sunkist '), barberry Tunberha'
Temnopurpurovyy ‘(Berberis thunbergii' Atropurpurea '), Canadian spruce’
Konica '(Picea glauca' Conica '), weigela flowering (weigela florida ( Bge.)
A.DC.), Common lilac (Syringa vulgaris L.), evergreen boxwood (Buxus
sempervirens L.), Japanese spirea (Spiraea japonica L), deutzia rough
(Deutzia scabra L.).

Borders - a narrow strip of low clipped shrubs or plants with decorative
leaves that are edged of a green area [3]. The project provides for the use of
borders as a regular constituent elements of flower design. Borders are
designed with evergreen boxwood (Buxus sempervirens L.).

Lawn - a certain area of homogeneous areas with artificial turf cover,
created by sowing and cultivation of herbs (especially perennial crops) for
decorative, sports, soil or other purposes. [1] The project provides
conventional placement of landscape and lawn parterre.

Conclusions. Planting area - a long and complex process that is
associated with the crop complete works and building character. Today
Mykulynetskyy park is in a satisfactory condition and needs renovation. This
territory designed group of woody and shrub vegetation, flower compositions
and compositions of rocks. Also offered small architectural forms, such as a
gazebo, pergola, benches and litter bins.
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B cmambe npusedeHbl npoeKmMHbIe rpedsioXXeHUs MO 03€/1IeHEHU0 U
6riazoycmpotcmeay rnapka KOMMyHarlbHOo20 yypexoeHust «MukyrnuHeubKas
obnacmHass  ¢ghusuomeparnesmudeckas bonbHUuuya  peabunumauyuuy.
PaspabomaHbl koMmro3uyuu u3 O0eKopamueHbIX pacmeHul U rnodobpaHo



aniemMeHmsl brnazoycmpoticmea, Komopble 6yOym UCrosib308aHbl pu
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Issues of creating conditions for balanced (sustainable) development
of rural territories in Ukraine are considered in the work as well as
fundamental role of spreading scientific and practical knowledge and skills
in organic production through creation of regional networks of information
and consulting centres on the basis of Agricultural Colleges.

Sustainable development, innovative technologies, organic
market, scientific and practical support

The economic basis for sustainable rural development that helps create
environmentally friendly, comfortable and attractive areas of life for farmers
and attract new residents, can serve as organic production is aimed at
international markets and domestic customers. But among the factors that
hinder success to develop this strategic Ukraine's direction, is the lack of
professionally trained personnel, training programs, methodological materials
and manuals, test sites and other components of system activity that should
provide the scientific and practical support farmers, provide qualified support
for the conduct of private households local residents will contribute to
promoting healthy lifestyles and improve the ecological state of the
environment, the internal market of organic products.

Research on the establishment of methodological principles of greening
the economy as a whole, Extension Services and Training focuses many
researchers [1, 2, 3, 4, 5, 6]. At the same time, establish a scientific and
practical basis of organic farming is today not only a new and important
direction of scientific activity, but requires urgent implementation of wide
regions of Ukraine.

The purpose of research is the development of practical solutions for
sustainable development of the economic and social sphere of rural areas by
means of the creation of the institutional framework of organic farming and
environmental education of owners of private households in the regions of
Ukraine.

Results and discussion. Lack of qualified professionals in the field of
organic production and, consequently, research and professional consulting
support led to low awareness of farmers and operators in the food market
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about the technology advantages, the requirements of organic production and
existing opportunities and prospects.

Low awareness in the region about the positive impact of the
consumption of organic products on the health of adults and children,
improving environmental habitat by introducing technologies of organic
production constrains domestic consumers demand for organic products,
does not encourage use of environmentally friendly technologies in their
economies, creating some problems also organic farmers that border them.

In regions no systematic training activities and skills development in the
production and marketing of organic products (agronomists, engineers,
economists, managers, marketers, engineers, etc.), experience sharing,
establishing partnerships.

Insufficient or nonexistent research areas for scientific study of practice,
adaptation to climatic conditions and organic production technology practical
skills of their use in certain areas, testing, counseling and special operation
and maintenance of agricultural machinery, equipment and so on. These
problems make it impossible to support professional farmers and individual
owners.

So, interested farmers are forced to study organic production
technology on their own experience, experiencing losses, or even abandoning
their use. There is no systematic information support organic market
development in Ukraine at regional and national levels.

As one of the consequences - the shortage and high price of organic
products in the domestic market, causing a number of systemic problems.

Therefore, creating a sustainable basis greening of national economy
and widespread theoretical and practical knowledge and skills of organic
production in the regions is an important contribution to the strategic
development of modern Ukraine.

A significant contribution to solving these problems, including the
improvement of human health, environmental safety, economic viability is
launching an institutional basis for the formation of organic production - an
important condition for sustainable balanced territorial development. The
practical solution is to create in each region network of information and
counseling centers (ICC) at the Agricultural College who have combined their
activities in the regional centers of the organic (natural) farming created in
agricultural higher education relevant areas.

Next steps - it Approval Order management appropriate regional
agricultural university on the establishment, structure Network of ICC
development of organic production, the allocation of land and other resources
schools to provide curriculum for training in the field of organic production of
scientific and practical activities, etc. Approval of Regulations ICC Networks of
organic production and coordination of documents ICC networks with local
authorities, the Ministry of Agrarian policy and food of Ukraine, MoD, NAANU.

The main tasks of the Network Information and counseling centers
providing educational process of training in the field of organic, especially



among college students, the creation of information and technical resources,
information and activities (seminars, round tables, consultations, days field,
etc) a wide range of farmers and local residents in the areas of research,
scientific support and advice, organization of events and exchange of
experience bridging (research institutions and experts, domestic and
international organic farms and organic market operators, local branches
Clubs organic manufacturing and other organizations towards environmental
activities, etc.), the organization promoted at the local level of grant support.

Conclusions. Thus, the creation in every region of Ukraine at the
Agricultural College Network information and advisory centers, regional
centers combined organic (natural) farming is realistic in terms of practical
implementation in the current conditions for implementation of innovative
environmental achievements aimed at balanced and sustainable
development of territories deserves public support.
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ENVIRONMENTAL AND ECONOMIC FOUNDATION OF EFFICACY
FUNGICIDE FOR WHEAT IN FOREST-STEPPE YARIY UKRAINE

M. S. RETMAN, Candidate of Agricultural Sciences
National University of Life and
Nature Ukraine

It is important that by developing protection and plant quarantine in
the twentieth century that the technology used on agricultural crops,
intensive, resource saving, biological, Technology No-till or others. They
affect the economic performance, environmental situation, phyto sanitary
condition agrophytocenoses and soils - contributing to higher fertility, or
conversely, their degradation.

In this situation the aim of our research was not only the study of
technical efficacy, but the definition of economic efficiency.

Phytosanitary situation, water softener, spring wheat, harvest
preservation, destruction disease treatment fungicide, technical
efficiency, economic efficiency

The decision on the appropriateness of a particular product in a
system of protective measures must be based on factors such as technical,
economic and economic efficiency. The problem of efficiency of plant
protection has become particularly relevant in terms of the growing threat of
crop losses with a decrease of farming and phytosanitary situation
worsened. The purpose of our research was not only the study of technical
efficacy, but also to determine the cost-effectiveness of their use.

In assessing remedies determined their effectiveness as preservation and
increase of yield, reducing costs for the use of manufacturing operations in
the care of the crops, harvesting.

As shown by our study of the double spring wheat crop spraying
fungicides to phase out the tube and early flowering ensure high
effectiveness against major diseases and ear leaves of spring wheat in
both areas of research. This saved the crop reaches 0,5-0,55 t/ ha.

The results of the experiments adding to the acanthus plus water
softener CS X-Cheyndzh for the use of lower fungicide application rate (0.5
| / ha) did not lead to loss of efficiency and saved the harvest is not
significantly different from the options, which apply a higher rate costs. In
this regard, it is this protective measure has been chosen for the production
test.
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Production test chemical protection system with two spring wheat
fungicide application was carried out in 2014. JV "them. Shevchenko
"Derazhniansky district, Khmelnitsky region in the area of 20 hectares.
Early spring wheat 93 predecessor - corn silage.

Seeds before sowing protruyuvaly old drug Dividend 036 FS t.k.s.
normal flow of 1.0 | / t. In the tillering stage to weed herbicide spraying
carried Granstar normal flow of 15 g / ha.

During the growing season conducted observation of plant growth
and the emergence and development of disease.

In phase out the tube conducted the first fungicide treatment plus
acanthus COP with the normal flow of 0.5 | / ha. To prevent alkaline
hydrolysis of the pesticide to it was added water softener X-Cheyndzh
normal flow of 0.3 | / ha. The second spraying was carried out at the
beginning of the flowering phase the same mixture.

To compare the effectiveness of the proposed chemical crop
protection against diseases of spring wheat was founded as research,
where spraying was carried out in the same phase acanthus fungicide plus
application rate for the COP drug 0.75 | / ha.

Before the processing of crops were affected by powdery mildew,

development of which was 6.6%, Septoria leaf lesions appeared later
symptoms recorded in crops two weeks after treatment.
After 15 days of treatment in the control (no treatment) the development of
powdery mildew reached 13.2% and Septoria leaf - 5.6% (Table 1).
Technical efficiency of acanthus mixture plus CS, 0.5 | / ha + X-Cheyndzh
against powdery mildew was 77.3% and acanthus plus COP 0.75 1/ ha -
79.5%. Septoria leaf on both experimental options are not observed.

1. The development of ilinesses leaves of spring wheat after the first
treatment fungicides (sort of early 93 JV "them. Shevchenko"
Khmelnytsky region., 2014)

The development of the Technical efficiency, %
disease, %

version oidium  |Septoria leaf| oidium Septoria leaf

15-n | 30-1 | 15-in | 30-1 | 15-n | 30-1 | 15-n | 30-n
day | day | day | day | day | day | day | day

Control

13,2 19,6 5,6 84 - - - -
Acanthus plus CS, 0.51/ ha +
X-Cheyndzh, 0.3 1/ ha

30 58 00 22 77,3 704 100,0 73,8
Acanthus plus COP 0.75 1/
ha

2,7 54 00 19 795 724 100,0 77,4

HIPos 15 18 05 0,8




Technical efficiency on the 30th day after treatment against Septoria
leaf was - 73,8-77,4%, against powdery mildew - 70,4-72,4% in the level of
disease control in accordance with 19.6 and 8.4% %.

On the same day was held the second treatment. After 15 days
thereafter, we noted a decrease of Septoria leaf spring wheat at 80.6% for the
Acanthus plus the use of CS normal flow of 0.75 |/ ha at 78.2% - for the use
of a mixture of acanthus plus CS, 0.5 |1/ ha + X-Cheyndzh, 0.3 |/ ha (Table.
2).

Elevated temperature, observed in June - July was unfavorable for
further development of powdery mildew. Leaves picker that was most
affected, physiologically die out, respectively, decreased rate of disease
development. At the time of the third and fourth counts (15 and 30 days after
the second treatment fungicides) development of powdery mildew on the
leaves of spring wheat were found.

2. The development of illnesses leaves of spring wheat after the
second treatment fungicides (sort of early 93 JV "them. Shevchenko"
Khmelnytsky region., 2014)

Version The development of the |TexHiyHa edekTMBHICTb, %
disease,, %
oidium brown oidium brown
rust rust

15-1 30-1 30-n |15-n day|30-n day|30-n day
day day day

Control
21,6 28,9 1,6 - - -
Acanthus plus CS, 0.51/ ha +

X-Cheyndzh, 0.3 1/ ha
4,7 8,5 0,3 78,2 70,6 81,3

Acanthus plus COP 0.751/ ha
4,2 7,8 0,2 80,6 73,0 87,5

HIPos 15 2,1 0,4

In the most recent version of the account where spraying was carried
out with a mixture funihtsydu acanthus plus CC with the normal flow of 0.5 |
/ ha of water softener X-Cheyndzh, technical efficiency against septoroizu
leaves was 70.6%, and the use of acanthus plus COP normal flow of 0.75 |
/ ha - 73.0% (Fig. 1).

Brown leaf rust in the field appeared relatively late - in the phase of
milk ripeness. It recorded only when the account held on the 30th day after
the second treatment. In monitoring the disease amounted to 4.5%.

Against this background of low technical efficiency options studied
chemical protection was 81,3-87,5%.

With ear diseases in crops oblikovuvaly Septoria and Fusarium. At
the time of the last account in the development of their control were



respectively 11.2% and 2.2%. Technical efficiency applied remedies was
quite high: the version acanthus plus COP 0.751/ ha -

86.6% against Septoria ear and 72.7% - against Fusarium ear and in
the version acanthus plus CS, 0.5 | / ha with the addition of X-Cheyndzh -
respgctively

a 6
Fig. 1. General view of the leaf spring wheat in option
Acanthus plus CS, 0.51/ ha + X-Cheyndzh, 0.3 1/ ha (s) and control (B)
(photo by the author)

2. The development of ear diseases and yield of spring wheat after
treatment with fungicides (sort of early 93 JV "them. Shevchenko",
Khmelnytsky region., 2014)

Version The development of | Technical efficiency, | Yield, t/
the disease, % % ha
Septoria | Fusarium | Septoria | Fusarium
ear ear ear ear
Control
11,2 2,2 - - 3,74
Acanthus plus CS, 0.51/ ha +
X-Cheyndzh, 0.3 1/ ha
2,1 0,8 81,3 63,6 4,25
Acanthus plus COP 0.751/ ha
15 0,6 86,6 72,7 4,28
HIPos 0,6 0,4 0,15

Conclusions. Saved harvest fungicide for single use acanthus plus CC
with the normal flow of 0.75 | / ha was 0,54t / ha, and in the variant where
the processing carried out with a mixture of acanthus plus CS, 0.51/ha +

X-Cheyndzh 0.31/ha-0.51t/ ha.
Calculations indicators of the economic efficacy of fungicides against
diseases of spring wheat, have shown that the use of both chemical
protection is economically viable. Thus, cultivation of crops mixture



acanthus plus COP (0.5 | / ha) + X-Cheyndzh conventionally net profit
amounted to 460.9 UAH. / Ha profitability - 34.6%.
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BaxHo, kakum rymem paseueaemcs 3awuma u KapaHmuH
pacmeHuu 8 XX| eeke, Kakue mexHOI02uu rPUMEHSIOMCS Ha roceesax
CesIbCKOX035UCMeBeHHbIX Kylibmyp: UHMeHCUBHbIe, pecypcocbepezaroujue,
buonozu4yeckue, mexHonoauu No-till unu OJOpyaue. OHU enusOmM Ha

3KOHOMUYeCcKue rnokasamersiu, 3K0J102UYECKYH0 cumyauuro,
gumocaHumapHoe coCmosiHuUe aspogumoueHo308 u
rnoys, - criocobcmeysi rnoebiweHur nnodopodus unu, Haobopom, ux
Oeepadauyuu.

B ces3u ¢ amou cumyauyueu uernbto Hawux uccredosaHul bbino He
MOJIbKO U3y4YeHUe mexHu4eckol aghghekmusHocmu rpernapamos, Ho U
oripedersieHUe 3KOHOMUYeCKoU 3ghgheKkmusHOCMU UX UCMOMb308aHUS.

dumocaHumapHass cumyauyusi, CMsi24eHuUsi 800bl, nuieHuua
sipoeasi, coxpaHeHue ypoiKkasi, nopaxeHue 6ose3HsamMu, obpabomka
¢pyHauyudoM, mexHu4Yeckasi 3IPgheKmueHoCmb, 3IKOHOMUYECKasi
agpghekmusHocmb
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The evaluation of the quality of soils investigated Economy Economy,
agro chemical growth class mark to create further on its territory
ekokompleksiv.

On the basis of the environmental assessment of soil farms proposed
recommendations to improve crop yields through the use of mineral and
organic fertilizers for optimum use of soil in the functioning of the economy
ekokompleksiv.

Environmental Assessment, rural area ekokompleks, qualitative
assessment of soil

At the present stage of development, humanity is faced with a
number of crises, resource, economic, financial, social, economic, moral
and ethical. Degradation of natural resources of the biosphere and
worsening environmental crisis situation in individual regions and the world
at large, giving reason to consider the growing demand for environmentally
friendly product in all forms of expression.

The situation in rural areas, a number of threats to sustainable
development. It is noted the high level of unemployment and labor
migration, the decline of social infrastructure, deepening demographic crisis
and disappearance of villages and environmental degradation. Overcoming
the impact of inadequate economic growth in the countryside, accompanied
by the spread of major business units with their low social and
environmental responsibility requires the development of new models of
rural development.

In this context, an important area of the revival of rural areas is the
development of agro-tourism and eco-tourism, allowing tapping tourists to a
natural resource that has not undergone the impact of technological
development on the one hand and on the other, to give local people an
incentive to preserve the resource potential of the region and social
development in "partnership" with nature. [4]

Many scientists engaged in research and development of rural green
tourism. A fundamental contribution was made by domestic scholars such
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as M. Rutynskyy T. Luzhanska, Vladimir Vasiliev, A. Lyubitseva, G.
Horishevskyy, Yu Zinko, J. Majewski, G. Shymechko. In the works of these
researchers significantly expanded theoretical principles and practical
aspects of development performed Rural Tourism [2

The development of rural areas is one of the important conditions for
the creation of ecological systems - systems designed to organize clean
living space for groups of people who follow the UN concept of sustainable
development and organize food through organic agriculture. This will
ensure the attractiveness of rural areas as an independent center of life
and economic activity, the development of local government to create
socially responsible and organized civil society in rural areas, increase the
attractiveness of living in rural areas, and protect nature, cultural attractions
and recreational opportunities in rural areas.

The organization of ecological systems is usually a factor that
encourages the identification, protection and rational use of natural
resources. Currently, most European countries had a certification of natural
and historical treasures, allowing identify the correct path of development of
tourism and protection of national wealth.

Assessment area involves identifying the negative impact of human
activities on components of nature, estimate the accumulation of waste.
Related measures that are taken for analysis, there are emissions of
pollutants and greenhouse gases into the atmosphere, generation of
hazardous waste according to danger.

Accordingly, we offer to carry out an environmental assessment of
rural areas with the use of the most important basic indicators - namely
determining the quality of the sail.

The main sources of soil pollution are: industrial emissions, mobile
sources of pollution in the industrial zones of accumulation is not recyclable
waste, poorly functioning sanitation system. Some impact on soll
contamination has disordered placement of toxic industrial waste produced
as a result of industrial activities. In recent years, the use of fertilizers and
pesticides has decreased significantly due to the deep economic crisis in
the agricultural sector. However, the challenge still is storage. The loss of
fertilizer storage reaches 20-30%. Around warehousing fertilizers and
pesticides are formed pockets of high and dangerous contamination of soil.
Especially dangerous in connection with violation of storage warehouses
are unusable and banned pesticides and agrochemicals. [3]

As part of the land cadastre, land quality assessment is a scientific
basis for rational and highly efficient use of land resources, increase soil
fertility and crop yields. Performance appraisal of soil quality and land
evaluation farms provide the necessary data quality assessment of land as
the main means of production in agriculture, to compare soils and group
productivity; make it possible to determine the most productive soils for
growing crops of different groups; promote efficient use of fertilizers and
agro conduct reclamation activities; assist in developing and implementing



zonal farming systems in determining areas for the cultivation of raw
agricultural products from organic farming; enhance the productivity of
natural grasslands and forest plantations; are important for the protection of
soil degradation.

Consequently, the accounting and valuation of land quality is
Important and necessary conditions of its rational use and highly effective,
means of further improving the efficiency of agricultural production [1].

The aim of the research was to assess the quality of soil
management on agrochemical score growth class for creating further
opportunities in its territory ekokompleksiv. To achieve this goal have been
developed following tasks:

1. Assess and justify the level of security management for soil
agrochemical indicators.

2. ldentify qualitative assessment of soil management on
agrochemical ball.

3. Justify conclusions and recommendations to improve the quality of
soil management.

The object of the study was assessment of soil fertility management
on agrochemical certification materials. The subject of the study were
indicators of soil quality management SFG "Rossosh".

Agricultural Farm "Rossosh” was established in the crop for the
purpose of cultivation of major crops. His farm production activities started
in 2000 on the lands of the village council Lynovytskoyi Pryluky district,
Chernihiv region.

The company is located 8 km from the district center - the city of
Pryluky and 168 km from the regional center - c. Chernigov. This sector is
quite advantageous administrative and economic provisions on what is
railway and roads of regional significance Chernihiv - Nizhyn - Pryluky -
Pyriatyn.

Assessment of the quality of soil management was performed using
ecological and agrochemical land certification that takes into account
ecological and agricultural chemical and agrochemical assessment in
points defining class quality land.

Ekoloho-ta  ahrohimichna pasportyzatsiya fields grasslands
provodylasya as required Nakazu prezydenta Ukraine conference "On a
continuous ahrohimichnu pasportyzatsiyu zemel silskohospodarskoho
pryznachennya" on December 2, 1995 Ne 1118/95.

Struktura ekolohichnoho pasporta field zemelnoyi My options or
areas in pryvedena normatyvnomu dokumenti - ISO 4288: 2004 quality soil.
Pasport soil. GOST 17.4.2.03-86 ta '‘Ohrana nature. Soils. Pasport soil. "

Ekoloho-ahrohimichnyy pasport ground - basic dokument tse, which
zoseredzhena informatsiya its fertility (ahrohimichni, physicochemical ta
ahrofizychni vlastyvosti) ta riven zabrudnenosti vazhkymy metalamy,
zalyshkamy pestytsydiv ta toksykantamy other. It is developed for each
okremo zemelnoyi areas nA based materialiv ahrohimichnoho,



radiolohichnoho ta monitoring other types of soils, including nA content
vazhkyh metaliv and zalyshkiv pestytsydiv. Using ekoloho-ahrohimichnym
pasportom soil, justifying zahody, spryamovani nA ratsionalne
vykorystannya ta pidvyschennya soil fertility pokraschennya their
ekolohichnoho stanu. The main documents that establish the legal basis of
certification of land are: The Land Code of Ukraine (2002), the Law of
Ukraine "On Land Protection” (2003), the Law of Ukraine "On state control
over land use and protection" (2003), the Law of Ukraine "On evaluation of
land "(2003), the Decree of the President of Ukraine"” On the solid
agrochemical certification of land "(1995). According to the Law of Ukraine
"On Land Protection” on agricultural land every five years should conduct
agrochemical examination of soil, control changes the quality of the sail,
agrochemical certification of land.

Ecological and agrochemical certification of land in Ukraine is carried
out using materials quality evaluation (appraisal) soils and performance of
their sanitary condition. In its conduct guided guiding regulatory document
"Continuous monitoring of soil and agrochemical Ukraine farmland®;
method agrochemical certification of agricultural land [1].

During the execution of this work used field and laboratory methods
of soil analysis indicators (Table. 1).

Results and discussion. Based on the results, we can say that the
soil on the fields of economy number 1-4 have low security with a value of
102 to 113 mg / kg soil (for Kornfildom) area of 173 hectares. While the
field Ne 5-6 area of 58 hectares have very low availability for this indicator,
the value of nitrogen lehkohidrolizuyetsya ranges from 92-98 mg / kg soil
(Table. 2). Such a situation could lead to an imperfect system of crop
rotation on the farm (application monoculture for many years in the same
field) and very low application of mineral and nitrogen fertilizers.

1. Performance evaluation of the quality of soils and methods of their
determination

Indexes The method of determining Standards

Humus,% According to the modification by Turina
Price rOCT 26213-84

Trace minerals: boron, Determination of mobile compounds of

zinc, manganese, trace elgments in the soil to extract. [CTY 4770.1-

copper, cobalt ammonium acetate pH 4.8 by atomic 9:2007
absorption spectrophotometry '

Nitrogen, which is For Kornfildom

easily hydrolyzed mg / MBB 31-497058-
kg 006-2002




Rolling phosphorus, For Chirikov

mg / kg ACTY 4115-2002
Currency potassium, For Chirikov
mg / kg ACTY 4115-2002

Based on the results, we can say that the soil on the fields of
economy number 1-4 have low security with a value of 102 to 113 mg / kg
soil (for Kornfildom) area of 173 hectares. While the field Ne 5-6 area of 58
hectares have very low availability for this indicator, the value of nitrogen
easily hydrolyzed ranges from 92-98 mg / kg soil. This situation could lead
to an imperfect system of crop rotation on the farm (application
monoculture for many years in the same field) and very low application of
mineral and nitrogen fertilizers.

The content of mobile phosphorus in the plow layer soil situation in
research fields as follows: the fields Ne1, 2, 5, 6, - soils are characterized
by a high supply of (209-316 mg / kg soil area of 159 ha); field number 3 -
the increased supply of (134.5 mg / kg soil area of 43 ha); was number 4 -
supply of high (169 mg / kg soil area of 29 ha).

Based on the survey results we can say that the situation on the
content of exchangeable potassium in the arable soil layer formed
ambiguous because the soil for this indicator are characterized by
increased content to very high. Thus, in the fields of number 1, 6 121 ha
area of exchangeable potassium content in the arable soil layer is in the
range 232-294 mg / kg soil (very high availability for gradation technique
Chirikov); field number 2, 4 area of 54 hectares - exchangeable potassium
content ranges from 102 to 120 mg / kg soil (soil increased security for
gradation technique Chirikov); field number 3, 5 area of 56 hectares -
exchangeable potassium content was 125-166 mg / kg soil (high availability
for gradation technique Chirikov).

2. Availability soil SFG "Rossosh" main agrochemical indicators

- ©
[} <
g . e . .
E o © Agroecological indicators of soil Rating (supply ground)
= g
The content of humus in the topsoil% 238 Low security
(The method Turina 1SO 4289: 2004) 108.6 Low security
1 76 Nitrogen content that is easily Very high availability

hydrolyzed mg / kg (method Kornfilda) 209,4

The content of mobile phosphorus, mg / 232 0 Very high availability




kg (method Chirikov)

The content of exchangeable potassium, Low security
mg / kg (method Chirikov) 2,8
The content of humus in the topsoil% 126.0 Low security
25 (The method Turina 1SO 4289: 2004) 316.5 Very high availability
Nitrogen content that is easily Increased security
hydrolyzed mg / kg (method Kornfilda) 102,0
The content of mobile phosphorus, mg / Low security
kg (method Chirikov) 2,48
The content of exchangeable potassium, Low security
43 mg/ kg (method Chirikov) 102,2
The content of humus in the topsoil% 1345 Increased security
(The method Turina 1SO 4289: 2004) 1250 High security
Nitrogen content that is easily Low security
hydrolyzed mg / kg (method Kornfilda) 2,55
The content of mobile phosphorus, mg / Low security
kg (method Chirikov) 113,4
29
The content of exchangeable potassium, High security
mg / kg (method Chirikov) 169,0
The content of humus in the topsoil% Increased security
120,0
Continued Table 2
The content of humus in the topsoil% 248 Low security
(The method Turina ISO 4289: 2004) 98.0 Very low supply
Nitrogen content that is easily Very high availability
13 hydrolyzed mg / kg (method 250.5
Kornfilda) ’
The content of mobile phosphorus, High security
mg / kg (method Chirikov) 166,0
The content of exchangeable Low security
45 potassium, mg / kg (method Chirikov) 2,35

The content of humus in the topsoil%

92,4

Very low supply



(The method Turina ISO 4289: 2004) 2940 Very high availability

Nitrogen content that is easily High security
hydrolyzed mg / kg (method 145.0
Kornfilda) ’

Based on the physiological and biological needs of different groups of
crops on the content of trace elements in soils, there is a corresponding
gradation optimal content of trace elements in soils in groups of cultures
[5]: Culture low ash and high capacity for assimilation of trace elements

(grain spiked culture, maize, legumes, potatoes ) and increased removal of
high and medium capacity to assimilate micronutrients (root crops,
vegetables, herbs, sunflowers and fruit; removal of high culture (all with
high culture of farming, high doses of fertilizers, highly productive variety)
[5].

Calculations (Table. 3) show that under the provision of soil gradation
mobile forms of microelements, soil management have very low availability
of micronutrients Mn (2,2-8,52 mg / kg soil), Co (0,19-0,615 mg / kg), Cu
(0,068-0,134 mg / kg), Zn (0,291-0,399 mg / kg) in the arable soil layer and
high availability B (0,6-0,95 mg / kg soil).

Conclusions. In the course of this work the following conclusions.

1. The results of analytical studies observe that the humus content in
the arable soil layer is from 2.35 to 2.48%, respectively, characterized by

low security. Based on the results, we can say that the soil on the fields of
economy number 1-4 have low security with a value of 102 to 113 mg / kg
soil (for Kornfildom) area of 173 hectares. While the field Ne 5-6 area of 58
hectares have very low availability for this indicator, the value of nitrogen
easily hydrolyzed ranges from 92-98 mg / kg soil. Such a situation could
lead to an imperfect system of crop rotation on the farm (application
monoculture for many years in the same field) and very low application of
mineral and nitrogen fertilizers. The content of mobile phosphorus in the
plow layer soil situation in research fields as follows: the fields Ne1, 2, 5, 6 -
soils characterized by a high supply of (209-316 mg / kg soil area of 159
ha); field number 3 - the increased supply of (134.5 mg / kg soil area of 43
ha); was number 4 - supply of high (169 mg / kg soil area of 29 ha). Based
on the survey results we can say that the situation on the content of
exchangeable potassium in the arable soil layer formed ambiguous
because the soil for this indicator are characterized by increased content to
very high. Thus, in the fields of number 1, 6 121 ha area of exchangeable
potassium content in the arable soil layer is in the range 232-294 mg / kg
soil (very high availability for gradation technique Chirikov); field number 2,
4 area of 54 hectares - exchangeable potassium content ranges from 102
to 120 mg / kg soil (soil increased security for gradation technique
Chirikov); field number 3, 5 area of 56 hectares - exchangeable potassium



content was 125-166 mg / kg soil (high availability for gradation technique
Chirikov).

3. The content of mobile forms of trace elements in the plow layer of
soil
SFG "Rossosh"

% s The content of mobile forms of trace elements in the plow layer

= < of soil

2 g (Mg / kg sail)

g < Boron Mangeanes Cobalt Copper Zinc

1 76 0,72 8,52 0,288 0,094 0,348

2 25 0,6 2,2 0,56 0,134 0,291

3 43 0,7 2,9 0,615 0,133 0,325

4 29 0,6 8,5 0,209 0,068 0,345

5 13 0,65 3,8 0,450 0,072 0,399

6 45 0,95 2,45 0,19 0,094 0,307
Rating (supply The Very low Very low Very low Very low

ground) average supply supply supply supply
availability

2. Environmental assessment of soil for the content of trace elements
in soils showed that under the provision of soil gradation mobile forms of
trace elements (for work Yahodina BA) farm soils have very low availability
of micronutrients Mn (2,2-8,52 mg / kg soil), Co (0,19-0,615 mg / kg), Cu
(0,068-0,134 mg / kg), Zn (0,291-0,399 mg / kg) in the arable soil layer and
high availability B (0,6-0,95 mg / kg soil).

3. After evaluation of the quality of soil management SFG "Rossosh"
can be noted that soils require the use of significant management
measures. It would be the farm structure in rotation include legumes that
have helped enrich the soil nitrogen reserves, improve water-physical soil
properties and level of fertility. Also effective way for improving soil fertility
Is the use of nitrogen-fixing green manure ( "green manure"), including
legumes (peas, beans, vetch, clover and lupine).

4. Organization ekokompleksiv be an important revenue in the
general fund budget of the village, provided to strengthen the role of the
state in the reproduction system tourism. Specifically authorities may carry
out an active policy of engagement and attract the attention of potential
customers.
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OueHeHo  Ka4ecmeeHHoe  COCMmOosiHUe  1o4e  uccriedyemoz20
xozsiicmea o agpoxumudeckomy b6arnny 6oHumema ¢ uesbto co30aHus 8
OarnbHeluweM Ha e20 meppumopuu 3KOKOMIMIIEKCOS.

Ha ocHose rpoeedeHHOU 3KOMo2u4eckol OUEHKU [o4Ye Xo3sticmea
npeosioXXeHbl  peKoMeHOauuu  roebilueHUss  ypoxaluHocmu  CerlbCKO-
X03AUCMBEHHbIX Kyribmyp rnymemM 8HeCeHUsI MUHeparibHbIX U Op2aHUYecKux
yo0obpeHut, Orns onmumMmasibHo20 UCMO/b308aHUSI 1048 xosslcmea 8
QYHKUUOHUPOBaHUU 3KOKOMII/1IEKCO8.

JKosoau4yeckasi oyeHka, cesibCKasi meppumopusi, €KOKOMIJIEKC,
KaYyecmeeHHasi oueHKa rno4ye
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Summery. This article explores the current state, problems of work,
and restoration of natural resources, evaluation of socio-economic
development, conservation and resource potential of rural areas. The basic
methodological approaches to the implementation of a comprehensive
assessment of rural areas.

Rural areas, integrated assessment, resource potential, natural
resources, social infrastructure

Rural areas are important socio-economic and ecological subsystem
of society, where the concentration of considerable human, natural and
industrial resources and industries. Therefore, the development of these
areas greatly strengthens the economy and improves the standard of living
is the main condition for the stability of the state and strengthen its food
security.

Natural resource potential of rural areas is the ability of natural
resources, forests, land, water, directly or indirectly provide agricultural
production. Increasing the rate of use of natural resources, agro-industrial
complex cause a problem playing them. Irrational use of natural resources
leads to a deepening of negative environmental impacts of pollution that
requires problem solving playback resource potential based on a
combination of rationalization and balance of nature, and especially in the
agricultural sector of the economy.

Problems of natural resource rural areas researched in scientific
works of such famous scholars as L.Bohush, O.Bulavka, Butenko,
P.Haydutskyy, Z.Herasymchuk, V.Horkavyy, Danylyshyn, T.Zayats, R.
Kosodiy, M.Kropyvko, A.Malynovskyy, V.Mesel-Veselyak, L.Myhaylova,
V.Onyschenko, B.Panasyuk, V.Pyla, I.Prokopa, K.Prokopyschak, P.Sabluk,
V.Trehobchuk O. tenacious, O.Cherevko, L.Shepotko. A.Yuzefovych,
V.Yurchyshyn and others.
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The aim is to study the current state, problems of functioning and
restoration of natural resources, assessment of socio-economic
development and protection of the resource potential of rural areas.

Results and discussion. Key competitive advantages of Ukraine - a
natural, demographic, economic, historical and cultural potential of rural
areas, rational and efficient use of which can provide stable and diversified
development, full employment, high level and quality of life of the rural
population.

Enhancing the role of rural areas in implementing strategic socio-
economic transformation requires a comprehensive integrated approach to
rural development as a socio-territorial subsystem of society that has a
number of major national economic functions, including production,
demographic, socio-cultural, environmental, recreational [1] .

Recently, the concept of "rural areas" is widely used in the scientific
literature, but determining their nature, content is still dominated by highly
specialized approach, that every scientific discipline on the definition of the
term "rural areas" singles out their own research. It consists of a
discrepancy between the practice of this concept and the degree of
scientific scrutiny applied [3].

Rural areas combine industrial and economic, political, social, natural
ingredients, which are subordinated to local governments, public authorities
and regulatory impact local communities, businesses and the public. All
these components are divided into elements, properties which reveal their
nature and define certain functions of rural areas. The nature of these
spatial structures is manifested in the fact that production and economic
activity within them is in direct connection with the natural environment. The
results of these activities depend on natural resources, where the land is
the main means of production, and not always for agricultural purposes,
depending on the specifics of rural areas, their local circumstances.

Rural areas - is not only a spatial basis of production, but also the
environment and the place of human activity. That's because of the man,
his cultural and educational background, training, skills, motivation, desire
and ability to work and manage efficiency depends territory. But,
unfortunately, 0.5% Ukrainian peasants do not know how to read and write,
about 10% have only primary education. And are not literate pensioners
and young people who were born in the late 80's - mid 90 th century. [5].
Thus, rural areas, firstly, this vegetation, wildlife and people as biosocial
being. Second, part of the village, located in the space.

Universal natural resource is land, which under current law is defined
as the total land surface natural resource - spatial basis of settlement and
economic activity, the main means of production in agriculture and forestry.
The use of land as a territorial basis, natural resources and basic means of
production is considered the Land Code of Ukraine as one of the principles
of land legislation.



The development of the forestry sector will contribute not only to
economic recovery timber industry and providing jobs that improve living
standards in rural areas, but also improve the ecological situation in the
region, performing water protection and water-regulating role, protecting
soil from landslides, wind and water erosion.

Social infrastructure - an important component of social and
economic development of rural areas [6]. As a set of sectors of the national
economy, social infrastructure requires a coordinated systems approach in
their development process that is provided by the coherence of regional
and state authorities, self-organization of local communities, business
initiative in the matter of social development of certain areas.

In the current economic conditions, the formation of an effective
social infrastructure needs special attention, as the scope and level of
quality of services has a significant impact not only on the harmonious
development of demographic processes, but also the level of industrial
development areas. For this purpose it is necessary to model the formation
of assessing the level of social infrastructure in rural areas on which
possible study of differentiation of development, social infrastructure
components and their relationship and interaction.

The main methodological approaches to the implementation of a
comprehensive evaluation of rural development become systemic,
functional, target-oriented, synergistic. Based on the provisions of a
systematic approach system of government to develop rural areas is seen
as a complex dynamic, holistic, consisting of management and managed
subsystems channel flow management information transmission channel
state information control system managing and generates and displays its
properties in the process of interaction with the environment and here is the
active component of this interaction. [7] It is a systematic approach to the
study of the object of study requires the formulation of the problem, goals
and objectives of the study, the structural analysis of the object, its
development concept development, analysis of problems and their solution
modeling, synthesis management problems of rural development and
decision making his support.

Applied functional approach has led to the need to identify the
characteristics of managerial influence on the functioning and efficiency of
industrial and agricultural enterprises; Reproduction countryside and its
demographic potential; introduction of a system of social services;
maintenance of ecological balance favorable to human life and activity of
the environment and restore natural resources; providing rehabilitation, rest
and recreation in rural areas; preservation and development of traditional
culture and some of their elements.

Target-oriented approach to the regulation of rural development
Administrative Region provides for the definition of objectives, the main
goal and intermediate results (specialization of agricultural production,
production in a given volume, delivery times, priorities), and synergistic



approach - taking into account the absence of a clear and mandatory cause
-naslidkovoyi dependence stochastic nature of natural and economic
systems, the probability of a random display of varied areas of
development and wide involvement, along with quantitative analysis of
gualitative methods.

Definition of socio-economic development of rural areas should be
based on an assessment of their integrated development. The complexity
of rural area development first define its economic, social and environment
components. These components provide a specific set of research
methods, which complicates the overall system evaluation of rural
development.

Assessment involves determining economic development district
levels to ensure natural resources, economic development, investment
attraction  area, entrepreneurship,  development of  transport
communications. The main indicators are: the ratio of the territorial diversity
of natural resources [8], the share generated gross output, which accounts
for one of the residents, investment in fixed capital per capita, share of
small enterprises in the production area, coefficient of Engel, who
describes the security area transport communications. [9]

Evaluation of Social Development provides an analysis of share
structure and employment area, assess level of unemployment, average
wages, provide public goods and services and their availability. Related
measures that are taken for analysis, the share of agricultural employment,
unemployment rate, average wages, turnover per capita, the amount
realized services on one person.

Environmental Assessment involves determining the negative impact
of human activities on components of nature, estimate the accumulation of
waste. Related measures that are taken for analysis, there are emissions of
pollutants and greenhouse gases into the atmosphere, generation of
hazardous waste according to danger.

Evaluation demographic status involves analysis of demographic
trends, the characteristics of the territory and population of rural population
settlements. The corresponding figures are taken for analysis, there is a
natural increase of population (including natural growth compared to the
total population), population dynamics, net migration of rural population, its
density, population size of rural settlements. [7]

The functions of rural areas are diverse and include the following:
production function - to meet society's needs for food and raw products for
different industries and types of business activities; Socio-demographic
function - reproduction of the rural population, provision of agriculture and
other sectors of labor resources, significant human capital; cultural and
ethnic storage feature original national culture, traditions, customs, rituals,
folklore, experience agriculture and natural resources, protection of
monuments of nature, history and culture, located in rural areas; ecological
function - maintaining the ecological balance in rural areas and throughout



the country, maintenance of parks, game reserves, national parks, etc .;
recreational function - to create conditions for health recovery and rest of
urban and rural population; space-communications function - to provide a
basis for spatial distribution of production and service utilities (roads, power
lines, communications, water supply, etc.); function of social control over
the territory - promoting rural public authorities to ensure public order and
security in the settlements and territories.

Conclusions. For the full functioning of agricultural products in all
categories must define areas of land reform, the priority measures which
should be aimed at making an inventory of land; develop pilot projects on
land of local farms; upgrade planning and cartographic materials;
regulatory monetary value of land; revival of life in radiation-contaminated
areas.

The main methodological approaches to the implementation of a
comprehensive evaluation of rural development is systemic, synergistic,
functional, problem-target. They make it possible to analyze the system of
government rural development; identify system goals, the main goal and
intermediate results; take into account the lack of a clear and mandatory
cause-effect relationships, the stochastic nature of natural and economic
systems, the probability of a random display of directions of development;
identify particular administrative impact on the functioning and
effectiveness of rural development.

Considered the definition of "rural area" is generalized, or are focused
on agricultural activity of these areas, or covered in terms of economic,
environmental, social and energy security in the administrative-territorial
entity. The essence of rural areas, their differentiation by levels and types,
we conclude that they have many functional, multi, biological, sociological,
ecological and economic system that develops in space and time and is
under the management of NGOs, businesses, local governments , public
authorities. Rural areas can typizuvaty as a natural, industrial, social
environment or habitat in the broadest sense.

General algorithm study of rural development Administrative Region
provides an assessment of the overall socio-economic development;
justification of the main criteria for the diagnosis and identify the factors that
determine it; evaluation of major subsystems; forecasting of socio-
economic development and the development programs of rural
development.
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The article discusses the necessity of change of the modern
metropolitan organization to landscape-estate urbanization as one of the
stages in the decision of biosphere-ecological crisis and presents sanitary-
hygienic evaluation of the green plantation in the prospective pedestrian
and bicycle settlement

Metropolis, landscape-estate urbanization, green spaces,
sanitary-hygienic assessment

By the look of the modern city, the yard, the house meets urban science -
urban studies. With modern design and construction of cities violated a
reasonable measure of the density of the population and this directly
affects the urban population, which is manifested in the ever deteriorating
health, many kilometers of traffic jams, pollution of the city and surrounding
areas of the metropolis, in the ultra-high prices for housing, etc.
Along with the process of urbanization in the world, it is gaining momentum
opposite process - the de-urbanization. Every major city accumulates over
time green ring of houses and gardens, which are constantly relegated to
the periphery of urban development. People feel the unnaturalness of the
urban environment and for the most part unconsciously, tend to nature. de-
urbanization process occurs spontaneously and become not an alternative,
but only modifications Metropolitan Area suburban urbanization since close
Scraps suburban areas are not sufficient for a full life and serve as a
resting place during the weekend. [3]

Valuable alternative to both urban and suburban modification Metropolitan
Area of urbanization should be in the future landscape manor urbanization
principles and which device is addressed in some detail numerous models
of low-rise settlements. Landscape and manor urbanization, in contrast to
the Metropolitan Area, creates the conditions for the disclosure of
intellectual and creative potential of every human being, reproduction
biologically healthy population, as well as the biosphere-enter a valid way
housing and economic activities of people in nature [1].

©1. G. RUBEZHNYAK, A. O. PALAMARCHUK, 2015



Important parameters of low-rise settlements are the settlements area,
which provides a comfortable movement of people for work (studies) and
home. settlement size should be such that the travel time on foot from the
most remote point of the village center was no pain for 25-30 minutes, and

the population must be at pains 2500-3000 inhabitants, that every man may
be personally acquainted with at least part of the third the total number of

inhabitants. Since the average velocity of a pedestrian 3 - 5 km / h, the
optimum diameter of the settlement is within 4km. And as a major factor in
the city pollution is road transport, it is proposed to make the settlement of
pedestrian and bicycle type. To ensure the basic needs of the inhabitants
of the settlements of low-rise landscape manor type (products, consumer
goods) used road [4].

The purpose of research - to find the optimal parameters of noise, gas
and dust strip along the 2-kilometer stretch of two-lane road that connects
the village center and its suburbs. This guard band is a thick multilayered
planting specially selected trees and shrubs and is an effective obstacle to

the spread of noise and car exhaust fumes.

Materials and methods of research. In accordance with the
comprehensive protection of roadside territories protective green areas
have the following parameters:

- Bandwidth of not less than 10 m;

- The height of the tree must be not less than 7 - 8 m;

- Height of the bushes - at least 1.5 - 2 m [4].

The cross profile of the guard band must have a triangle shape with a flat
side facing the source of contamination (i.e., to the roadway).

The layout of trees and shrubs in the band shown in Fig. 1
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Fig. 1. Scheme of noise-gas and dustproof plants

1 row on the road - a low shrub, 2 row from the road - a tall
shrub, 3row from the road - related tree species, 4 row from the road -
the main tree species, 5 number of road - related tree species, 6 series
from the road - a tall shrub .

n the selection of tree species for the guard band is taken into
account their resistance to the action of the exhaust gases of vehicles [9].



Results and Analysis of the noise characteristics of traffic flows in
the city on two-way roads having from 2 to 6 bands, 73 - 86 dBA.

Of the options we selected noise-reducing plantings chess variant
three-row three-lane system of greenery width of 33 m with the distances
between strips of 5 m (Figure 2), which can reduce noise levels by 10 - 16
dB [5]. For the desired noise reduction must be two such three-band
system. The planned protection zone will reduce the noise level of 30 dBA
to 55 dBA, which corresponds to sanitary norms noise around buildings
during the day [7].

Fig. 2. Option noise protection landscaping strip
with an efficiency of 10 - 16 dB.

Each strip consists of three rows of trees. Central row planted with oaks
and extreme formed two rows of black alder trees. One hectare of three-
lane system is a plot of 33 meters to 303 meters. Then in the same row
should be planted 303/4 = 76 trees. In one three-lane system 9 rows of
trees, and their total number to 1 hectare will be 76 x 9 = 684. The area of
the protective strip along the two-kilometer section of the road has a width
of 33 meters and is 2000m x 33m = 66000 m2, or 6.6 hectares. The total
number of trees - 6,6 x 684 = 4514 pcs.

To reduce the noise level of the above parameters to use two systems of
three-band on each side of the road. The width of such a protective landing
will be 2 x 33 + 5 =71 m on either side of the road, and the number of trees
4514 x 4 = 18056, of which one third - Oaks (6018) and two-thirds (12 038)

- black alder. The total area of landscaping strip located on both sides of

the road is 71 meters x 2000 meters x 2 = 284,000 m2 or 28.4 ha.

For sanitary and hygienic assessment of the projected landscaping strips

used specific indicators "average rock." Latest obtained by averaging the



performance for the majority of species of trees and shrubs, and identified
as indicators of "sredneporodnogo tree" (Table. 1). [8]

The approximate calculations dry weight conditionally accept for 20% of the
wet weight of fresh leaves of trees and shrubs. Biomass oak leaves used
for artificial plants having a trunk diameter of 12 cm and a height of 10 m is
1.4 kg black alder and with the same parameters - 2.7 kg [6].

1. The specific characteristics of "sredneporodnyh"” plantations

Absorption during Selection of
the growing season vegetation
Index . .
boundari boundari
Average Average
es es
Carbon dioxide, TGA 5-10 7.5
Oxygen, TGA 10-20 15
Evaporation of water, t/ ha 2000-
3000 2500

Dustt/ ha 14-65 31,6
Dust kg / one adult tree 16-38 30
Sulfur trioxide,% of dry weight of
leaves 2,6-3,3 3
Sulfuric anhydride, g / kg dry leaves 10-150 62.6

Volatile (volatiles), kg / ha 200-500 350

Lead g / one adult tree 90-110 100

The results of sanitary-hygienic assessment of green space are
displayed in Table 2. The efficiency of absorption of air pollutants designed
protective strip was evaluated for its ability to absorb substances such as
lead and sulfur dioxide.

2. Sanitary-hygienic assessment of green space protection strip

Tae Absorption Isolation of T
plantation
Total Area -
The total 28.4
plantation nestares
area - 28.4 o o )
hectares - - I c i . ; e = % ¢
%J a @ 2| 53 % S IS B
Q © X p= S < S 2
- ©.8 =) oAl O > 3
© S




Oak (6018 8425 1685, 601, 105,

T.) 20 04 80 ) 48
Alder black 3250 6500, 1203 406, ] ] ] ]
(12038 wt.) 2,60 52  ,80 94
Total 4092 8185, 1805 2130 512, 8974 ., oo, 7100

7,80 56 ,60 00 42 40 0

The growing season of trees 170 days was adopted protective band,
the average time of vehicular traffic 12 hours a day. Then the time of the
traffic during the growing season - 2040 hours. Next, determine the amount
of lead absorbed by the trees of the proposed saw-noise-protection strip, in
one hour:

MLI = 1805.6 / 2040 = 0.885 kg / ha * h.
Mli shows how much of the pollutant will allocate a certain type of
vehicles on this stretch of road at a certain speed (30 - 45 km / h).

Mass emissions of pollutants by different types of vehicles is

calculated according to the formula
, (1)

where: - i-emission probegovy pollutant k-th car settlement group, kg
/ km [2]

- The length of the n-th driving of the input or output direction, km,

- Car traffic k-th settlement group on the n-m stretch of input or
output, the authors / h [2]..

From the above formula is calculated allowable intensity of the car
traffic in the 2-kilometer stretch of road settlements of low-rise landscape
and farmstead type:

—oTPJIA- N, = '\f“ __ 088 = 22125 aBT./4ac, unm
my | 0,00002*2
—oTPTAB - N, = '\f“ - 088 4750 aBT./yac, nnu
m 1 0,00003*2
—oTPAB - N, = I\f“ =988 11067 amr.ivac,
my . 0,00004*2

Similar calculations were made for sulfur dioxide (SO2):

Mi=512,415/ 2040 = 0,251 kg / ha * h.

Then the allowable traffic cars on this stretch of road where the trees
guard band effectively absorb sulfur dioxide:—= ot PJIA -

M, 0,251

N, = = =1793 aBT./4ac, unu
my | 0,00007*2

n



M, 0251
me | 0,00021*2
M, 0251
m/ |~ 0,0003*2

Conclusions. The results of calculations show that the road
pedestrian and cycling settlement serving for the passage of vehicles,
service trade and domestic enterprises settlement designed protective strip
will almost completely absorb these air pollutants. Also not taken into
account in the calculation of the data on the absorption of pollutants shrub
and herbaceous vegetation that make up the belts. Observations carried
out on roads show that an ordinary two-way street, which has roadway
width of 7 - 7.5 m in both directions can skip around 2,000 vehicles / h, ie,
almost as much as the one lane multilane highway.. . This is explained by
interference with the oncoming traffic on the narrow roadway. [10] The
projected low-rise settlements landscape and country type is planned that
the main mode of transportation is a bicycle transportation as a more
environmentally friendly form of transport. Road transport will be present in
a small amount and will serve only the specific problems of the population.
Based on our calculations, it will be enough for noise and gas pollution
absorption motor road a three-lane system of green spaces.

—oTPTAB - N, = =598 aBT./yac, unu

—oTPAB - N, = =418 aBT./yac.
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A. 0. OKTYSYUK, student level "Master"
National Agriculture University of Ukraine

This study analyzed the indicators assessing the quality of plant
products, and their safety. We compared regulatory documents of Ukraine
with European, which ensure quality and safety of plant products.
Methodological provision to ensure an environmental control of the quality for
crop production is discussed in the study. We determined organoleptic and
physic-chemical parameters of pasta (as an illustrative example of plant
products) to check its quality. We developed a five-point scale to rank quality
parameters of pasta products taken from different economic brands
accurately. As a result, the quality level of pasta products was identified.

Quality, plant products, safety of plant products, environmental
control

Today there is a problem of product quality inconsistencies state
standards. Market filled with enough variety of products, but everyone is trying
to choose what is safest for his health and the health of loved ones. When we
talk about quality, we always believe that high quality is accompanied by a high
price; so in many cases it is quite a significant figure, but unfortunately often
uses commodity marketing approach. Therefore, you should pay attention on
the quality of established standards and regulations, including the need to
consider the basic regulations governing issues such as: ISO 4661, ISO 22000,
ISO 18001, the Law of Ukraine "On the safety and quality of food» of 23
December 1997 r. number 771/97-BP, the Law of Ukraine "on ensuring sanitary
and epidemiological welfare of population» of 24 February 1994 r. number
4004-XIl, Law of Ukraine "on plant quarantine” on June 30, 1993 r. number
3348-Xll, The Law of Ukraine "on the production and turnover of organic
agricultural products and raw materials" of 3 September 2013. Number 425-VII,
Resolution N2 903 "Issues of the National Commission of Ukraine Codex
Alimentarius." The study of these issues were in sight of scholars such as Gl
Podpryatov, VI Voitsekhivska, LM Maciejko, VI Rozhko [5] VM Poznyakovskyy
[6] and others.

Consideration of crop production in the ecological aspect implies that the
impact on human health, animals and, generally, the environment is one of the
stages of production (field preparation, planting, gathering, production of
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finished products). The issue of environmental safety and quality of crop
production are reflected in the works of scholars such A. Belyehina [4] T. Dyman
[1] T. Mazur [2] L. Donchenko, T. Plotnikov [ 4], VM Poznyakovskyy [6] IA
Rogov [7] and others.

It is worth noting that the competitiveness of crop production, primarily
depends on its compliance with the requirements of the labor market,
regulations and standards that determine its safety for consumers and the
environment in general. The experience of many generations, the presence of
unique fertile black soil, favorable geographical location, significant scientific
potential form the basis for the formation of the legal framework and technical
regulations to encourage the development of agricultural production as crop
production will be competitive only when it will meet all environmental standards
and requirements.

The aim - to analyze key indicators of quality of plant products (for
example, pasta) and theoretically justify the methodological and regulatory
support quality and competitiveness of pasta. Object of study - match the quality
indicators of pasta to ISO 7043-2009 "Pasta. Specifications". Research
objectives: to analyze key indicators of quality, safety and competitiveness of
crop production; conduct a comparative assessment of the regulatory
framework to ensure the quality and safety of plant products in Ukraine and the
EU; justify the methodological quality control crop production; to analyze the
organoleptic and physico-chemical parameters of quality of crop production on
the example of pasta; set the quality of pasta; make scientifically grounded
conclusions and recommendations to improve the competitiveness of the
market.

Materials and methods of research. To address the problems of
implementation of the objectives of the study were used theoretical methods -
theoretical analysis of the legal framework to ensure the quality and safety of
plant products, methodological quality control crop production; empirical
(laboratory) - organoleptic and physico-chemical methods for determining the
quality of pasta (ISO 7043-2009 "Pasta. Specifications").

Research conducted during the 2013-2014 biennium. In educational
research and production laboratory environmental assessment and certification
areas and businesses NUBIP Ukraine and the Institute of Surface Chemistry.
AA Chuiko NAS of Ukraine. In the laboratory determined the organoleptic and
physico-chemical quality of pasta on the methods specified in ISO 7043-2009.
Designed for precise five-point scale ranging indicators of quality of different
brands of pasta, determination of physical and chemical parameters by drying,
titration and mathematical calculation of mass fraction crumbs.

Results and discussion. Problems of quality and safety of any consumer
product, regardless of the scope of production, will always have the highest
relevance, since they are directly related to the life and health of the population.
Such products differ only in terms of the impact on the natural values of these
people. If industrial output performs quite the impact on local people, the
agricultural products which are the basis of food, due to the large prevalence



and frequency of domestic consumption, a serious demographic factor [3].
Leading substantive talk about the quality and safety of plant products should,
above all, reveal the essence of these categories. Immediately it should be
noted the lack of regulatory consolidation on agricultural products. Quality, as
well as its concepts were centuries-old path of development (Table. 1), from
Aristotle to the present day.

Quality developed in proportion as evolved uriznomanitnyuvalysya and
were increasing public spending and increased production capacity and meet
them. Particularly dynamic process of development and change substantially
the quality of its parameters occurred in recent decades, when rapidly changing
directly quality concept, requirements and approaches to it [5]. Thus, the quality
of products - a total description of the main characteristics that define the ability
to meet the relevant needs of the most appropriate and economical way
directed. A safe food product that does not create harmful effects on human
health, directly or indirectly, under the conditions of its production and circulation
in compliance with sanitation and consumption (use) by appointment. [3]

1. The historical evolution of the concept of quality

| Author the formulation | The wording of the definition of quality |
Aristotle The difference between objects - differentiation on the
(Il century BC.) basis of "good - bad"
Hegel Quality is, first of all, being identical with and knowledge
(XIX c. BC)
Chinese The character, which means quality, consists of two
version elements - "balance" and "money" (money + money =

balance), so the quality is identical to the concept of

"high quality”, "expensive"

Shuhart (1931) Quality has two aspects: objective physical
characteristics; subjective side thing as "good"

Oykava K. (1950). Quality - a property that really satisfies consumers

J. Juran. M. Suitability for use (compliance purposes). Quality is the

(1979) degree of customer satisfaction (to implement quality

manufacturer must determine customer requirements
and make their products such that it satisfies these
requirements)

GOST 15467-79 Product quality - a set of product properties
that contribute to its suitability to meet the specific
needs according to its purpose

International standard  Quality - a set of properties and characteristics of the
products or services that give it the ability to meet the
needs caused or alleged

Unlike the European, Ukrainian legal framework focused on the subject
of conformity "de facto" mandatory standards (1SO), not on food safety. Below
are summarized the characteristics of legal systems of the EU and Ukraine
that regulate food safety (tab. 2).



A comparative analysis of quality assurance and food safety, including
crop production in Ukraine and the EU. Established a number of key
differences, namely the European Parliament provides clear principles and
mechanisms for the construction and operation of a national food control
system that is unpredictable Ukrainian legislation; European countries there is
a legislative framework for regular review of legislation on food safety,
including through counseling stakeholders, but in the Ukrainian legislation
focuses on the credentials of representatives of state regulatory agencies;
Ukrainian legislation in the field of quality and food safety corresponds to a
greater extent the principle of "presumption of guilt", and in European
legislation is based on the principle of "due diligence"; Ukraine has a limited
number of certified testing laboratories to comply with international quality
standards (ISO 17025), which causes problems in the study of product quality
and safety and so on.

2. Characteristics of the legal systems of the EU and Ukraine
| EU model | UKRAINIAN MODEL | COMMENTS
Mostly focused The quality and safety of final
to achieve the objective Products mainly provided through
and to the legislative process
the final product requirements
Without the flexibility of the

Requirements for
premises
and equipment

Flexibility in development Requirements as process can not be effectively
process mandatory regulations introduce advanced technology
and innovation
Requirements for safety Food safety
food products - is expected In fact, the rules are not always
Depending on the level of  indirect consequence guarantee safety and if
risk precision and ensure that the most
Control focuses compliance with detailed effective way
the final product rules
In fact, the rules are not always
. Lack of track guarantee safety and if
Traceability s
origin and ensure that the most

effective way

A study was conducted organoleptic characteristics of pasta on their
compliance with ISO 7043-2009, the results are presented in Table 3. For the
study used different brands, both domestic (TM "Chumak", JSC "Chumak"
TM "La'Pasta" LLC "Terlych" - Ukraine) and imported (TM "Di Martino", TM
"Santini", TM "Don Valerio" - Italy, TM "Auchan" - France). The results of
organoleptic characteristics can be said that the quality of pasta is within the
parameters of the standard (ISO 7043-2009), except for minor deviations in
terms of "taste" samples Ne3, 4, 5 have been conducted to establish the level
of quality pasta claim ' yatybalnoyu scale (tab. 4), which made it possible to
show the quality of pasta on the market of Ukraine.



3. PesynbTaTn aocnigKeHHs opraHosienTMYHUX NOKa3HUKIB SKOCTi MaKapoOHHUX BUPOOGIB AoCnimKyBaHUX
3pa3kKiB

3paskn MakapoHHUX BUpo6iB

Indicator | GOST - 7043-2009 1-TM 2-TM 3-TM 4-TM 5-TM 6-TM
«Chumak» «La’Pasta» «DiMartino» «Santini» «DonValerio» «Auchan»
Color Single color witha  Single color Single color Single color Single color Single color Single color
cream or yellow from grayish-  with a yellow with a cream with yellow with yellow with a brown
hue corresponding  cream color. tinge, with no shade, hue hue tinge, the
type of flour, with trace appropriate corresponding corresponding appropriate
no trace nepromisu nepromisu type of flour, type of flour, type of flour, type of flour,
with no trace with no trace with no trace with no trace
nepromisu nepromisu nepromisu nepromisu
Surface  Smooth. Allowed a Smooth Smooth. With  Smooth. With Smooth Smooth. With  Smooth. With
slight roughness low roughness low roughness low roughness low roughness
Form Compliant product Compliant Compliant Compliant Compliant Compliant Compliant
type product type product type product type product type product type product type
Taste and Inherent in this Inherent in this Inherentin this Inherentin this Inherentin this Inherentin this Inherentin this
smell type of product, type of type of type of type of type of type of
without foreign product, product, products, but  products, but  products, but product,
taste and smell without foreign  without foreign  with a taste of  with a taste of  with a taste of without foreign
taste and taste and flour flour flour taste and
smell smell smell
Condition Cooked until Products Products Products Products Products Products
cooking cooked products preserved preserved preserved preserved preserved preserved
form, not stick

must save the
form, not stick

form, not stick
together, do

form, not stick
together, do

form, not stick
together, do

form, not stick
together, do

form, not stick
together, do

together, do

together, do not not form not form not form not form not form not form
form lumps, not to lumps, not lumps, not lumps, not lumps, not lumps, not lumps, not
collapse at the collapsed at collapsed at collapsed at collapsed at collapsed at collapsed at
seams the seams the seams the seams the seams the seams the seams




4. The scale of quality pasta

Point
grading
(evaluatio The characteristic organoleptic quality score
n)
Konip
5 Single color with a cream or yellowish, the appropriate type of flour
4 Single color of cream, brown shade, appropriate type of flour without
trace nepromisu
3 Single color with a yellowish tinge, with traces nepromisu
2 A monochromatic grayish hue
1 A monochromatic grayish hue, with traces nepromisu
Surface
5 The surface is smooth with no slight roughness
4 The surface is smooth, allowed a slight roughness
3 The surface is dull damages (Lohman products 2%)
2 The surface is dull damages (Lohman products 3.5%)
1 Surface dull Lohman products exceed 5%
Form
5 Compliant product type
4 Meets the type of product, with little mushrooms
3 It has a certain deviation from the shape of the product
2 Uneven, wavy, form does not meet product type
1 Not appropriate for the type of product

Taste and smell

Characteristic for pasta without foreign smell

4 Characteristic for pasta

3 Inherent in this type of products, with a slight odor of flour
2

1

ol

With foreign smell taste not characteristic of the product
Products are uncharacteristic smell of pasta and not a pleasant
aftertaste

Condition cooking

Well preserved shape after cooking, not seethe not matted

4 Retained shape, slightly matted, not seethe not formed lumps

3 Almost preserved form, but seethe and matted

2

1

(631

Not kept its shape, matted, seethe formed lumps
Not kept its shape, matted, formed clumps, went to the seams




5. Results of the quality of pasta on a five point scale

The sample

Pasta TM type

Pasta TM type

Pasta TM type

Indicator |Pasta TM type figure figure Pasta TM type figure Pasta TM type figure figure figure
«Chumak» ; «Di Martino» «Santini» .
«La'Pasta» «Don Valerio» «Auchan»
Single color with  Single color with a Single color with Single color with It has a brown hue
. . yellow hue cream shade, yellow hue yellow hue :
Single color with a . . : . corresponding type
Color S corresponding type appropriate type of corresponding type corresponding type ,
grayish tinge . , : : of flour, with no
of flour, with no flour, with no trace of flour, with no trace of flour, with no :
: ) : : trace nepromisu
trace nepromisu nepromisu nepromisu trace nepromisu
points 2 5 5 5 5 4
Smooth. With low  Smooth. With low Smooth. With low Smooth. With low
Surface Smooth Smooth
roughness roughness roughness roughness
points 5 4 4 5 4 4
Form Compliant product Compliant product Compliant product  Compliant product Compliant product Compliant product
type type type type type type
points 5 5 5 5 5 5
o Inherent in this type o o L
Taste and Inherent in thls_type of product, without Inherent in thls type of Inherent in thlsltype Inherent in this typeInherent in this type
of products, with a ) products, with a slight of products, with a of product sweet
smell , foreign taste and . of products
slight odor of flour smell odor of flour slight odor of flour taste
points 3 5 3 3 4 4
Retained shape, Well preserved Well preserved Retained shape, Well preserved
. . Well preserved shape . .
Condition slightly matted, not shape after . shape after cooking, slightly matted, not shape after
. : after cooking, not :
cooking seethe not formed cooking, not seethe not seethe not seethe not formed cooking, not seethe
seethe not matted
lumps not matted matted lumps not matted
points 4 5 5 5 4 5
average 3,8 4,8 4.4 4.6 4.4 4,4

rating




Using the specified scale (Table. 4) was set organoleptic assessment of
data quality samples pasta, evaluation results listed in Table 5. According
to the selected criteria results interpretation organoleptic evaluation scale
set of product quality (tab. 6).

Based on the survey results can be noted that the excellent quality with
pasta brands: TM «La'Pasta» - 4,8 points and TM «Santini» - 4,6 points;
others were rated "good", but nevertheless TM "Chumak" received the
lowest score - 3.8, due to not quite appropriate color compared with other
samples and the presence of a slight taste of flour. If a comparative
description of price indices, the TM «La'Pasta» not only has excellent
quality organoleptic characteristics, but also the most affordable price with
all the above-mentioned brands, so we see that the domestic manufacturer
Is very competitive on the market of Ukraine and abroad.

Physical and chemical properties of pasta were identified by drying, titration
and mathematical calculation of aggregate content by ISO 7043-2009.
Results of the study are listed in the table (tab. 7).

6. Scale assessment of the quality of pasta

Assessment of

quality Points Quality characteristics

This product meets all the organoleptic
«perfectly» 5,0-4,51 characteristics of the standard. Sample the
highest organoleptic requirements
450- This product has  good organoleptic
4,01 characteristics and meets the requirements
Pasta with unsatisfactory organoleptic
«satisfactorily»  4,00-3,51 characteristics that meet the requirements of
standarts
«below 3,50- Pasta with poor organoleptic quality
satisfactory» 3,01

«fine»

This pattern does not meet the standard in terms

«unsatisfactorily»  3,00-2,50 .
of quality

The results of the researches observe the following situation: all pasta
samples were found deviations from the International Standard (ISO 7043-
2009) for physico-chemical parameters, except for brand TM "Chumak",
where the mass fraction of chips exceeds the norm and is 3 58%, while the
permissible limits when the standard is no more than 1.5% for this type of
products.

7. Results of the study as pasta for physico-chemical parameters
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Conclusions

1. The level of competitiveness is primarily dependent on such
indicators as quality and safety of plant products. Safety, in turn, ensured
the absence of any hazard exposure: no GMOs, radiation contamination of
heavy metals and synthetic compounds harmful chemical elements and
more. Quality depends on performance under safety, nutritional value of
products of high organoleptic characteristics, appearance and packaging of
the product.

2. Comparative assessment of the legal framework of Ukraine and
EU legislation has revealed a number of differences that need to adapt
Ukraine to EU requirements to achieve the national crop production of high
quality and competitiveness not only in Ukraine but also abroad.

3. It was chosen the optimal method for determining the quality of
crop production on the example of pasta as one of the most common crop
in Ukraine and in the world. Defined quality pasta of various brands both
domestically produced and imported. For defined organoleptic
characteristics: color, surface, shape, taste and smell, condition after
cooking, physical and chemical - moisture content (by drying), acidity
(titration), the mass fraction crumbs (by mathematical calculation).

4. The results of the research showed that all samples of pasta are
within applicable standards of Ukraine, while have the appropriate
graduation in terms of quality, organoleptic - excellent quality with pasta
brands TM «La'Pasta» (4,8 points) and TM "Santini" (4,6 points), while
others were rated "good", but TM "Chumak" received the lowest score
(3.8), which is not due corresponding color compared with other samples
and the presence of a slight taste of flour. Physico-chemical parameters
deviations from standard GOST 14 849 were found in all samples. The
exception was the TM "Chumak", where the mass fraction of aggregate
exceeded the norm by 2.08%.

5. It was found that TM «La'Pasta» not only has great quality on all
indicators, but also the most affordable price on all brands listed above,
indicating the competitiveness of domestic producers, both in Ukrainian
market and abroad.
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3KoJs102U4eCKUU KOHMpPOJib



UGC 602.4:57.088:634.75

MICROCLONAL PROPAGATION OF STRAWBERRY (FRAGARIA
ANANASSA DUCH.) ALINA SORT IN CULTURE IN VITRO

0. V. SUBIN, postgraduate *
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The possibility of in vitro micropropagation of strawberry (Fragaria
Ananassa Duch.) and the impact of growth regulators on the regenerative
capacity of microrossetes was explored. The highest propagation
coefficient have been found for the clones C3 and C4 of variety Alina with
using nutrient medium MS supplemented with 1.0 mg/l BAP, 1.0 mg/l IBA,
0.1 mg/l gibberellic acid was 4.9 and 7.7 respectively.

Fragaria Ananassa Duch, microclonal propagation, in vitro

Strawberry - traditional fruit crops for consumers, which is cultivated
in more than 60 countries with a total area of 254.5 thousand. Ha [6].
Strawberry is the main berries taste due to a significant, early ripening, high
skoroplidnosti, its ability to assimilate nutrients lehko and predstavlyaye
Mighty value as a product of dietary [3, 10]. A plastic strawberry crop. With
the high level of farming can be grown in different climatic conditions, a
ground closed in off-season it is possible to obtain marketable yield. [9]

The specifics of the current state of berry in Ukraine is that most of
the strawberry acreage is on private land, small farms and in nurseries that
are hard to control in terms of phytosanitary security. Mass planting
material uncontrolled trade in species composition promotes pathogens
and pests. This also leads to the fact that the spread of viral diseases
becomes complex and in the future could become rampant. One solution to
the problem of rehabilitation planting material of pathogens microclonal is a
method of reproduction in conditions in vitro. In addition, this method can
significantly accelerate the breeding and get quality, genetically uniform
planting material [6].

Method microclonal strawberry breeding used since the early 60s [2,
5]. For growing strawberry isolates were used by different authors liquid
and agar medium Murasihe-Skuha with various modifications. However,
these various authors are not always consistent. The contradictory nature
of wear and research results obtained during the study of the influence of
various growth factors on morphogenesis isolates strawberry.

* Supervisor Doctor of Biological Sciences, prof., Academician of NAAS of
Ukraine Dr. M. Melnychuk.



The aim - to study the features of morphogenesis strawberry isolated
mikrorozetok depending on the composition of the culture medium.

Materials and methods. The basic material used plants of
strawberry (Fragaria Ananassa Duch.) Clones of the variety Alina C3 and
C4, a thing of actively growing creeping shoots, including youth outlet.
Sterilization explants was performed in 0.1% solution of mercuric chloride
(HgCI2). Aseptic conditions created by methods conventional in
biotechnology [5].

Explants were placed on a modified nutrient medium Murasihe-Skuha
(MS) [1]. In studies used options with the addition of 6 different
combinations and concentrations of auxin, cytokinins and gibberellins:
Option Ne1 - 0,5 mg / | BAP (6-Benzylaminopuryn) variant Ne2 - 1,0 mg / |
BAP, variant Ne3 - 1.5 mg /| BAP option Ne4 - 0,5 mg /| BAP and 0.75 mg /
| IMC (B-indolilmaslyana acid) version Ne5 - 1,0 mg /| BAP, 1.0 mg /| IMC,
0.1 mg /| hiberelova acid variant Ne6 - 1,0 mg /| BAP, 0.1 mg / | IMC.

Cultivation was carried out in a thermal room at a temperature of +
25-26 ° C, relative humidity 70-75%, light 2.0 - 3.0 KLK and 14-hour
photoperiod [7, 8].

For induction rhizogeny used three variants of culture media: 1
variant - hormoneless nutrient medium MS, option 2 - ¥2 MS with the
addition of activated carbon, option 3 - ¥2 MS with the addition of 0.5 mg /|
IMC.

To adapt plants regenerants to the conditions in vivo using peaty
substrate and substrate using peat, perlite and sand in the ratio 3: 1: 1. In
both cases, the effectiveness of adaptation was over 90%.

Statistical analysis of experimental data was performed using
analysis package MS Excel.

Results and discussion. The work was carried out in several
stages. The first step is the sterilization of explants, which serves as an
important prerequisite for a successful microclonal reproduction. As the
sterilizing agent used 0.1% solution of mercuric chloride. Sterilization was
carried out in stages: first explants were washed 20 minutes. in soapy
water, stirring constantly, then sterile explants immersed for 30 seconds in
70% ethanol, followed by transfer to 10 minutes. to 0,1% HgCI2 and money
in three portions of distilled water for 10 minutes. each.

In order to develop proper technique microclonal reproduction
strawberry varieties Alina was investigated the influence of different growth
regulators on the growth in culture of explants in vitro. We used 6 variants
modified MS medium with different concentrations and compositions auxin,
cytokinins and gibberellins (Table. 1).



1. Reproduction ratio micro outlets strawberry using different
concentrations of phytohormones in terms in vitro

Alina clone C3

Alina clone C4

10 1,0
0’5 ! 1’0 0,5 .
N | .| 10|15 |BA |[BATIBA 05 | 10|15 | BA | ST L0
version BAI'I BA | BA M II\/iK M BA | BA | BA M II\/iK 0.1
n| nojors| J5rfol| | n|njo7s| B
IMK | '~ | IMK IMK |
ri6 ri6
1 2 3 4 2 5 5 5 4 5 5 7 8
5 3 3 4 2 5 4 4 7 5 2 8 6
3 2 2 2 2 5 4 5 5 5 2 10 8
4 5 2 3 5 8 5 2 4 7 3 5 5
5 4 4 3 3 5 5 9 2 4 5 4 8
6 4 3 3 4 5 5 8 6 6 4 8 7
7 2 3 2 4 4 3 6 5 3 2 9 9
8 2 2 2 5 5 5 7 6 3 2 7 8
9 5 4 5 2 6 5 6 2 5 4 5 7
10 3 3 2 3 5 6 5 4 5 3 8 9
12 4 2 2 3 4 5 5 4 6 6 6 7
13 5 3 2 2 4 5 6 3 6 4 7 5
14 3 3 2 2 4 4 4 4 5 4 10 7
15 2 2 3 2 5 4 6 3 5 5 11 4
2 34 28 287 29 49 47 55 43 49 37 77 69

The data of Table 1 it can be concluded that the optimal environment for
reproduction microclonal strawberry clones C3 and C4 have the option Ne5:
1,0mg /| BAP, 1.0 mg /| IMC, 0.1 mg /| hiberelova acid (Fig. 1).
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Puc. 1. The initial phase of morphogenesis shoots strawberry on
medium MS + 1.0 mg /L BAP,1.0mg /1 IMC, 0.1 mg /| hiberelova
acid:

A - Alinaclone C3, B - Alina clone CA4.

This significant increase was observed explants and multiplication
factor was: C3 - 4.9, C4 - 7.7. (Figure 2).




Puc. 2. This significant increase was observed explants and
multiplication factor was: C3-4.9, C4 - 7.7. (Figure 2)..

It was found that with increasing concentrations of cytokines (B2: 1.0
mg / | BAP B3: 1.5 mg / | BAP) in explants clone C3 significantly reduced
multiplication factor (2.8) in comparison with other variants environments. It
should be noted that the plant propagation clone C3 happened more slowly
in comparison to clone C4. For explants clone C4 minimum multiplication
factor was in the version number 4 (0.5 mg /| BAP and 0.75 mg / | IMC)
and made 3.7.

The third stage of our work was rooting process of plant-regenerants.
By RG Butenko induction ryzonhenezu can call in several ways: the
cultivation of shoots or plants regenerants in an environment with a small
amount of auxin, breeding 2 times hormoneless mineral composition of the
culture medium MS, wrap the bottom of the foil tubes or adding to the
culture medium of activated carbon, given the inhibitory effect on root
formation process of high intensity light [4]. In our studies were used to
rhizogeny shoots with two or three trifoliate leaves that are cultivated in
different variants of culture media (Table. 2).

2. Effect of components of nutrient medium on induction rhizogeny
plants regenerants strawberry.

Alina clone C3 Alina clone C4
breeding The formation | The average | The formation | The average
ground of roots length of roots of roots length of
planted, % mm planted, % roots, mm
MS 30 28 +0,2 42 34+0,2
% MS +
activated 90 76+0,5 98 94+0,5
carbon
7 MS + 0.5 70 45+0,2 85 5210,2

IMK




The data (Table. 2) you can see that by using culture medium
supplemented with activated charcoal, the highest percentage of root
formation of regenerated plants accounted for 90% C3 clone to clone C4 -
98% of the length of roots under 76 + 0 5 and 94 mm = 0,5 mm. Somewhat
lower results were obtained for the use of the medium %2 MS + 0,5 IMC.
The percentage rhizogeny to clone C3 was 70%, for clone C4 - 85%. The
lowest figures root environment characterized hormoneless MS: clone C3 -
30%, clone C4 - 42%. For cultivation on medium % MS with the addition of
activated charcoal for 3-4 weeks formed roots and growing vegetative
mass (Fig. 3). The resulting regenerated plant were suitable for further
adaptation.

Fig. 3. root plants regenerants Alina class on medium %2 MS +
activated carbon: A - Clone C3 B - Clone CA4.

An important step in microclonal reproduction is the adaptation of
plant-regenerants and planting them in the substrate. The substrate used
was a mixture of peat and peat, perlite, sand in the ratio 3: 1: 1 (Table. 3.).

3. MpuxuBnoBaHICTbL POCIMH pereHepaHTiB CyHULi cafaoBoi B

cybcTpaTax
Substrate Number of plants Plant survival
planted, pc pC. | %
Peat 30 27 90+0,1
Peat: Perlite: Sand 30 - 03:0.3

with 1: 1

For quality homogeneous material conducted sorting plants
regenerants. Conducted shortening of the roots to 30-40 mm in order to
prevent refraction roots and their subsequent decay. Landed on the
substrate plants kept in a humid chamber for 10-14 days at a temperature
of 25 ° C to lower humidity. During the period of adaptation carried out
preventive treatment with fungicides of biological origin. After 4-5 weeks the
plants formed 3-4 leaves and fibrous root system. The effectiveness of
adaptation on both substrates was over 90%.




Conclusions. An optimized method and reproduction microclonal
strawberry varieties Alina clones C3 and C4. As the sterilizing agent used
0.1% solution of mercuric chloride. Found that the optimal medium is MS +
1.0 mg/ L BAP, 1.0 mg /I IMC, 0.1 mg / | hiberelova acid. Reproduction
ratio - respectively 4.9 and 7.7 clone clone C3 and C4. The highest
percentage was 90% rhizogeny - clone C3 and 94% - clone C4 to medium
% MS + activated carbon. Adapting to conditions in vivo held in peat
substrate and substrate using peat, perlite, sand in the ratio 3: 1: 1, the
effectiveness of adaptation was over 90%.
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U3yyanu 803MOXXHOCMb MUKPOKITOHa/IbHO20  Pa3MHOXEHUS
3eMrsiHUKU cadoeou (Fragaria Ananassa Duch.) u enusiHue peayrsimopos
pocma Ha pezaeHepauuoHHbIe criocObHOCMU MUKPOPO3EMOK 8 yCrio8usiX in
vitro. YcmaHoerneHo, ymo Haubosbwul KoaghguyueHm pasdMHOXeHUSs Oris
KrioHoe C3 u C4 copma AnuHa cocmasurn 4,9 u 7,7 coomeemcmeeHHO rpu



8blpawueaHuu Ha cpede MS ¢ dobaeneHuem 1,0 me/n BATIl, 1,0 ma/n MK,
0,1 me/n eubbepernogou Kuciomsl.

Fragaria Ananassa Duch, MuKpoknoHasibHOe pa3MHOXeHue, in
vitro
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QUALITATIVE CHARACTERISTICS WOOD PICEA ABIES KARST.
UNDER UKRAINIAN CARPATHIANS

I. . HARTION, getter*
I. M. SOPUSHYNSKYY, doctor of agricultural sciences, associate
professor
National Forestry University of Ukraine

Qualitative characteristics of Norway spruce were studied in a
mountain Dovshka of SE "Vyhoda forestry." Steam relationship between
wood density and wood macroscopic features characterized by a high
coefficient of Pearson correlation (R = 0,71-0,90). It was found that the
value of the annual growth correlates with the radial and longitudinal
shrinkage. The relationship between wood density and wood moisture
content described by the equation of the first order pw =401+2,08W aps..
Coefficient of wood heterogeneity of Norway spruce is in the range from 1.4
to 3.1.

Norway spruce, tree ring, wood density, wood shrinkage, wood
quality

Comprehensive knowledge of the properties of wood material gain
practical importance for its optimal use. This is best revealed by the
example of macroscopic structure of wood in terms of structurally ordered
cell membranes. To increase the economic potential of the stands must not
only understand how tree growth, but also of macro- and microscopic
features of the formation of wood that determine its quality [1, 5, 7].

The term "quality” is subjective and determined depending on the
material and the purpose of the product from it. The quality of the wood
depends on the characteristics that make the product valuable to end-use.
For the production of musical instruments (violin, guitar, pandora, etc) is
especially important quality characteristics are uniform macroscopic
structure of wood and low density ripe wood [1, 4, 5, 8]. Building wooden
beams must have a high density and strength. Decorative wood grain is an
iImportant indicator for decorating interiors. Qualitative properties of wood
can be characteristic for certain tree species and depend on site conditions.
Most experts Forest knowledgeable about technologies of growing tree
species and obtaining size-parametric characteristics of wood, but it is
difficult to predict the future quality of wood and its targeted use [1, 5, 7, 8].
Knowledge of qualitative differences within the wood tree species
necessary for acceptance of applications for effective use

* Supervisor - Doctor of Agricultural Sciences, Associate Professor
[.M. Sopushynskyy



Wood is the impetus for thorough investigations of the properties of
wood.

The aim of research was to determine the quality characteristics of
wood Spruce (Picea abies Karst.), Which grows in the Ukrainian
Carpathians.

Material and methods of research. Investigations properties of
wood covered in mature spruce stands Lyudvykivskoho Forestry Enterprise
"profitable forestry." The selection of trees for modeling physical properties
of wood held in the south-western and north-eastern exposure g Dovsko
relevant altitudes for SW - 1-630, 2-820, 3-975, 4-1190 m asl and to NE - 5-
1000, 6-800, 7-650 m asl At each altitude felled three trees model from
which it was cut down to three ridges and produced 10 models of juvenile
wood and ripe stages accordance with domestic and international
standards [1, 2, 6]. To study the physical properties of wood indicators
include: basic density (Ob), density of wood completely dry (0JO), wood
density and the number of growth rings in 1 cm (Nrichn.kil.) For absolute
humidity Wabs. = 8, 41 68, 72, 94 and 125% (p8%, p41%, p68%, p72%,
p94%, [1125%), the average width of annual rings (Srichn.kil.) full linear
shrinkage in plain (Bt) radial (Br), longitudinal (Bl) directions and volume
(Bv), rate heterogeneity or anisotropy of wood shrinkage (y). The latter
figure was defined as the ratio of shrinkage to radial plain (8t / Br). Number
of samples (N) taken for the study was 179 units. Statistical analysis of the
results of the study of the physical properties of wood conducted using
software packages Excel, SPSS 13.0 and Statistica 10.0.

Results and discussion. By visual diagnostic quality wood signs are
the number of growth rings in 1 cm or average width of annual rings. These
indicators macrostructure wood is a natural reflection of the annual
cambium ontogeny woody plants. Forming stem xylem (the formation of
early and late wood spruce), usually lasts from mid-May to mid-June and is
due to different climatic factors. Recent significant impact on a wide range
of properties of wood. The best "laboratory" to study the quality
characteristics of wood is the Ukrainian Carpathians, where broad change
altitudes in a small area leads to a sharp change in climatic systems. The
physical properties of spruce wood in terms of g DovSko SE "profitable
forestry" are shown in Table 1.

1. Physical characteristics of wood Spruce



(f; OPE -8 ° -8 . Ha
5 O . < 2 © 2 =S X
Indexes 3= c =® mE = O?E £ .9 S &
ES 2 Z £ z 2 S€ | 23
Z3 = S 8o o £ T8
= < < <
S > = = =
SpiHH.KiJ‘I. 179 0,6 2’310,11 7,0 63,8 4,8
NpiHH.KiJ‘I. 179 3,0 12,810’56 34,0 59,0 4,4
Po 179 304 3908%3:37 513 11,3 0,8
Ps% 179 322 418*353 535 11,3 0,8
P41% 20 466 526%10.62 608 9,0 2,0
P68% 51 508 588%7:45 687 9,0 1,3
P72% 27 521 609*11.01 710 94 1,8
094% 84 495 647%9:25 796 13,1 14
P125% 179 565 749%5:32 931 9,5 0,7
Po 179 267 347+%:80 441 10,8 0,8
Bt 179 6,1 8,5%0.06 10,1 9,9 0,7
Br 179 2,4 4,2%0.06 5,8 18,3 1,4
Bi 179 0,1 0,4%0.02 1,1 58,8 4.4
Bv 179 9,5 12,7+0.09 15,3 9,7 0,7
Y 179 1,4 2,100 3,1 16,3 1,2

The average width of the growth rings in the range of 0.6 to 7.0 mm and
corresponds to the maximum possible number of annual 1 cm from 3.0 to
34.0 units. * cm -1. Full plain and radial shrinkage of wood is respectively
8.5% and 4.2%. The latter is characterized doubled coefficient of variation
and significant heterogeneity determines the rate of drying wood spruce. In
particular, it varies from 1.4 to 3.1. The density of wood in absolutely dry
condition varies from 304 - 513 kg * m-3 and represents juvenile and ripe
wood. Bulk density of wood in the wet state (Wabs. = 125%) Spruce is an
average of 749 kg « m-3. Effect of moisture content of wood Spruce for its
volumetric mass shown in Fig. 1.

As shown in Figure 1 density dependence spruce wood from moisture it
Is described by the first order (OW = 401 + 2.08Wabs.). It should be noted a
very high determination (R2 = 0,98) for samples of wood from high-density
wood, indicating the adequacy matched model. Juvenile wood with low
density characterized by a lower value of the coefficient of determination (R2
=0,87).

To pair correlation analysis of relationships between indicators of
physical properties of spruce wood used appropriate matrix using Pearson's
coefficient of linear correlation (R) for significance p = 0,01 (Table. 2) [3].
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Fig. 1. Effect of humidity wood Spruce
its volume mass
2. Correlation matrix between the studied parameters
[MokasHUKM | Po% P8% | P125% P6 | Npiun.kin. Spqu.Kin. Bt Br BI Bv Y
R| 1 [099|0,70|0,99| 0,74 | -0,78 | 0,23 | 0,75 |-0,59| 0,46 |-0,71
Pos P 0,000|0,000{0,000| 0,000 | 0,000 |0,002|0,000|0,0000,000|0,000
R|099| 1 |0,70]/0,99| 0,75 | -0,79 | 0,20 | 0,73 |-0,59| 0,44 |-0,71
Pese p 0,000 0,000|0,000| 0,000 | 0,000 |0,006|0,000|0,000|0,000|0,000
R|070|070| 1 |069]| 055 | -0,62 | 0,24 | 0,49 |-0,42| 0,35 |-0,42
Przss p [0,000|0,000 0,000| 0,000 | 0,000 |0,001|0,000|0,000|0,000|0,000
ps |R|[099[099|069| 1 0,73 | -0,77 | 0,12 | 0,68 | -0,58| 0,36 |-0,70
p [0,000|0,000|0,000 0,000 | 0,000 |0,105|0,000|0,000|0,000|0,000
Npinsin. | R | 0,74 10,75 | 0,55 | 0,73 1 -0,83 | 0,17 | 0,72 |-0,64| 0,40 |-0,72
p [0,000|0,000|0,000|0,000 0,000 |0,020/0,000|0,000|0,000|0,000
Spiunin. | R [-0,78/-0,79|-0,62|-0,77 | -0,83 1 1|-0,19|-0,74| 0,65 |-0,42| 0,76
p [0,000|0,000|0,000|0,000| 0,000 0,010/0,000|0,000|0,000|0,000
Bt R|[023|0,20|0,24|0,12| 0,17 | -0,19 | 1 |0,54 |-0,25| 0,91 |-0,03
p [0,002|0,006/0,001|0,105| 0,020 | 0,010 0,000|0,001(0,00010,683
Br R|075|073|0,49|068| 0,72 | -0,73 |054| 1 |-0,53|0,81 |-0,85
p [0,000|0,000|0,000|0,000| 0,000 | 0,000 {0,000 0,000|0,000 (0,000
B R |-0,59|-0,59|-0,42|-0,58| -0,64 | 0,65 |-0,25|-0,53| 1 |-0,28| 0,46
p [0,000|0,000|/0,000(0,000| 0,000 | 0,000 |0,001|0,000 0,000|0,000
Bv | R |046|044|035|036| 040 |-0,42**| 0,91 |0,81|-0,28| 1 |[-0,41
p [0,000|0,000|0,000(0,000| 0,000 | 0,000 |0,000|0,000 0,000 0,000
y R |-0,71|-0,71|-0,42|-0,70| -0,72 | 0,76 |-0,03|-0,85| 0,46 |-0,41| 1
p [0,000|0,000|0,000|0,000| 0,000 | 0,000 |0,683|0,000|0,000|0,000




Analysis of data from Table 2 shows that the absolute values of
correlation coefficients physical properties of spruce have a close relationship
(R = 0,71-0,90) between paired dependencies density in absolutely dry, the
moisture content of 8%, the number of growth rings in 1 cm, average width of
annual rings, performance radial and longitudinal shrinkage coefficient and
heterogeneity. The weak nature of the relationship (R = 0,11-0,30)
characteristic parameters of shrinkage in the plain area. Average bond (R =
0,51-0,70) is set between parameters and macrostructure radial and
longitudinal shrinkage, indicating a significant effect on the width of the annual
ring size shrinkage. Thus, with the number of growth rings in 1 cm increases
the value of the radial and longitudinal shrinkage and reduced coefficient of
heterogeneity spruce wood, which could theoretically increase the resonance
properties of spruce wood.

Conclusions and recommendations for further research. The
density of spruce wood in the Ukrainian Carpathians depends on the
parameters and macrostructure characterized by a high coefficient of linear
Pearson correlation, which varied from 0.71 to 0.90. Increasing the width of
annual rings leads to an increase in the value of the radial and longitudinal
shrinkage. Reduction in the heterogeneity of wood due to the increasing
number of growth rings in 1 cm. The relationship between absolute humidity
and a weight of wood adequately described by the first order [Ow = 401 +
2,08Wabs .. shrinkage factor heterogeneity spruce wood varies from 1.4 to
3.1.
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KadyecmeeHHble xapakmepucmuku enu ObbIKHOBEHHOU U3y4YeHbl 8
ycrosusix e2opbl [loswka [Tl "BbiecoOckoz2o riecHoe xos3siticmeo”. [NapHasi
3as8ucuMocmb MeXxOy MIOMHOCMbIO U rokazamerisiMu MakpoCmpyKmypbi
OpesecuUHbl Xxapakmepu3yemcsi 8bICOKUM KO3ghuyueHmom mnuHeuHou
koppensauyuu [lupcoHa (R =0,71-0,90). YcmaHoereHo, 4mo 8eslu4UHbI
20008020 rpupocma Koppenupyem ¢ eenu4yuHou paduanbHou U
rnpodosnbHoU ycywku. 3aesucumocmb Mex0y obbeMHoU maccol u
abcornomHol enaxHocmbto Opee8ecuUHbl OrucaHo ypaeHEeHUEM [1ep80o2o
rnopsioka pw =401+2,08Woaec.. KoaghbgbuyueHm HeoOHOpOOHOCMU yCbiXaHUSs
opeesecuHbI eriu 0bbIKHOBEHHOU Haxodumecs 8 ripedenax om 1,4 0o 3,1.

Enb 06bIKHOBEHHas, 200U4YyHoe  KoJibUO, nJomHocma
dpeeecuHbl, ycyuwika OpeeecuHbl, Ka4ecmeo dpeeecuHbl
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Stimulating influence of national growth regulators "lvin," "Biolan" and
"Vermystym D" on the seed weight and qualitative indicators of oil plants of
milk thistle and safflower before sowing and in phase of rosette of leaves
was shown. Determined that the most effective action on the quality was
shown by growth regulator "Biolan™ in a presowing cultivation of seeds and
spraying of crops in the phase of rosette of leaves.

Milk thistle, safflower, growth regulators, weight of 1000 seeds,
fat, acid value, iodine value

Domestic growth regulators (RR) contain a complex of biologically
active substances (BAS) that cause a wide range of protective reactions,
increase metabolism, plant resistance against stressful environmental
factors, use of the potential inherent in their productivity and improve
product quality [1].

The analysis shows that the level of production of medicinal raw
materials in Ukraine now lags behind the advanced countries of the world
and does not meet the current needs of the pharmaceutical industry.
Therefore, it is necessary to develop optimal conditions for growing
medicinal crops and efficient farming practices, taking into account soil and
climatic factors in the region. In particular, the priority scientific direction of
increasing the yield and improving product quality herbs is widespread
introduction of new energy saving technologies by including a new
generation of PP with a wide range of biological action. Established that
they can enhance physiological and biochemical reactions, growth and
development, resistance to adverse environmental factors, yield formation
and quality of crops [2].
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Stimulatory mechanism of action RR explain their penetration through
the membrane into the cell and form stable complexes with proteins and
possibly phytohormones receptors [3]. At the same time proved that they
adjust the intensity of cell division and stretching processes feed, water
exchange, photosynthesis and respiration and cause reduction of nitrates,
heavy metals and radionuclides in crop production [1].

The purpose of research - the study of the influence of RR on yield
and quality of medicinal raw milk thistle and safflower.

Materials and methods of research. The objects of research served
as plants thistle (Silypum marianum L. (Gaertn.) (Carduus marianus L.,
Marian Marian L. (Hill.) Variety "Boykivchanka" and safflower (American
saffron, wild saffron thistle krasylnyy) (Carthamus tinctorius L.) varieties
"Sunny." This one (culture) or perennial herbaceous species of medicinal
plants.

Milk thistle - prickly plants of species roztoropsha (Silybum Adans.).
Safflower - oil plant and krasylna kind saflor (Saflor Adans.). They belong to
the department of angiosperms (Magnoliophyta) (Angiospermae), class
bipartite (Magnoliopsida) (Dictotyledonea), order asterales (Asterales) and
the family Asteraceae (Asteraceae) (Compositue) [4], which grow mainly in
Poltava, Kharkiv and Kherson regions and Crimea.

Thistle plants found in the wild as an aggressive weed whose stem
simple or branched naked. The leaves are alternate, elliptic,
perystolopatevi or pinnate, large, up to 80 cm with yellowish spines on
krayamh and leaf veins below. Leaf green plate with white spots, brilliant.
The flowers are purple, pink or white, are collected in large, single baskets
and spherical cherepynchastoyu wrapper, consisting of thorny green
leaves. The bed inflorescence fleshy, covered with fibers. Flowers bisexual,
tubular. Fruit - achene with bangs.

Fruits thistle of active substances are flavonoids and flavonolihnany
particular isomeric compounds sylibin, sylikristin, silibinin, saponins, fat
(30%), fibers, resins, quercetin, tyramine, histamine, vitamins B and C,
zinc, selenium, copper.

Milk thistle - the plant is edible and honey plant, which is used in diets
and for brewing tea. As a medicinal plant use ripe fruit (Fructus silybi
mariani), the preparation of which leads to the formation and excretion of
bile, treat hepatitis, liver cirrhosis, toxic lesions of the spleen, jaundice,
chronic cough [5].

In safflower stem up to 1 m, erect, heavily branched and naked at the
top, with a whitish gloss. The leaves are ovate-oblong, leathery, almost
sessile, alternate, large, solid-edge, the edge ribbed. Root - rod. The
flowers are tubular, p'yatyrozdilni, red or orange. Cones - single basket
oval. Fruit - achene white, naked, shiny, ovalnochotyryhrannoyi shape with
slightly protruding ribs.

In the flowers of safflower glycosides are halkonovi particular
kartamin, izokartamin, kartamin-5-glycoside and luteolin 7-glycoside. In the



seed set from 25 to 60% napivvysyhayuchoyi fatty oil, which is used for the
production of margarine, insulin, reducing the amount of cholesterol in the
blood, treatment of joints, wounds, burns, pyoderma, pemphigus. Dried
safflower petals serve as raw material for kartaminu - red pigments. Reed
flowers used to produce harmless dyes yellow, red and caramel.

Safflower oil is rich in oleic, palmitic, and linoleic meristynovoyu
(90%), unsaturated fatty acids, which causes an increase elasticity of blood
vessels, emollient, firming and nourishing effect on the skin, restoring cell
functions and vodozatrymuvalnoyi vodorehulyuyuchi ability. Tea safflower
prescribed for the prevention of psoriasis and malignant tumors [6].

Studies conducted in the 2009-2014 biennium. Research in the field
branch of the department of breeding, seed production and general
biological sciences Podolsky State Agricultural and Technical University of
"Obolon Agro" Chemerovets'kyi district of Khmelnitsky region. Accounting
yield and seed quality analysis of parameters performed according to
conventional methods. The scheme of the experiment included the
following variants: PP (control (water), "Biolan” (Ahroemistyn-extra) (25 ml /
t and 20 ml / ha), "lvin '(15 ml / t and 20 ml / ha)," vermistim D "(8 | / t and
10 | / ha), seed treatment and spraying in phase socket leaves. The mass
of 1000 seeds was determined by the method of GOST 3484-96 (GOST
170-81-97), the chemical composition of the seed examined with regard to
content fat and qualitative characteristics - iodine (the number of grams of
lodine per 100 g of oil bound and it describes the content of unsaturated
fatty acids) and acidic (number of mg KOH required for neutralizing the free
fatty acids contained in 1 g oil) number [7].

For research use: Biolan - PP plant manufacturer Interdepartmental
Science and Technology Centre Agrobiotech NAS and MES, which is a
multicomponent drug of natural origin with a broad spectrum of activity that
includes a balanced composition of amino acids and polyunsaturated fatty
acids, oligosaccharides, chitosan, trace elements in the nutrient form and
Bioprotective compounds. "Biolan" causes accelerated cell division and the
development of a strong root system, increase in leaf surface area and the
number of chlorophyll, resistance to diseases and stress environmental
factors. Apply water-alcohol solution doposivnoyi preparation for seed
treatment and spraying of crops technical, fodder, vegetables, melons,
berries, decorative, wood and other plants. The expediency of its use
during the growing season together with pesticides, thereby increasing the
efficiency of their use and create conditions to reduce the application rate
by 20-25%. According to GOST 12.1.007-76 belongs to low-toxic
substances [8].

"lvin" - PP plants with a wide spectrum of action, which is produced
according to TU 24.2-03563790-011-2002. It is analogous to natural
phytohormones of auxin and tsytokininovoyu activity. To increase the yield
of vegetables, oil, pot and other plants used an aqueous solution of the
active ingredient N-oxide 2,6-dymetylpirydynu [9].



"Vermistim D" - PP plants. The active ingredient of the drug - plant
hormones, fulvo-, humic acid, lactic acid bacterium Lactobacillus plantarum
(at least 1.0 * 105), Lactobacillus casei (at least 1.0 * 104), phototrophic
bacteria Phodopseudomonus polustris (at least 1.0 * 104 ), yeast
Sacharomyces cerevisiae (at least 1.0 * 104). Apply in an aqueous solution
for the treatment of seeds and vegetating plants corn, sunflower, sugar
beet, rapeseed, hops, buckwheat, potatoes, grains, legumes, vegetables,
fruit, ornamentals and other crops.

Results and discussion. Growth regulators are used to initiate and
implement genetic potential of plants and increase productivity. Our
research found that under the influence of RR crops photosynthetic
potential thistle and safflower grown more in the years to less favorable
weather conditions.

In average years of research for the optimal effect of the studied
crops provided drug "Biolan" in terms of both application; total
photosynthetic capacity (CFP) on these options exceeded the benchmarks
- t0 51,7-80,6 thousand. m2 x d. / ha (Table. 1).

Proved that PP affect the basic membrane processes, cell division,
enzyme systems, photosynthesis, respiration and supply processes, and as
a result - improvement of biological and economic efficiency of crop
production.

Productivity - a measure which is the main criterion for evaluation of
farming practices and other factors. We evaluated the reliability prybavok to
yield milk thistle seed (Table 2).

1. The total photosynthetic potential agrocenoses medicinal plants
based on the use of plant growth regulators, ths. m?xd./ha

Spraying plants in phase socket

Culture Seed treatment before sowing layers




Control
(Input)
Biolan
Ivin
Vermistim D
Control
(Input)
Biolan
Ivin
Vermistim D

Vermistm D  1295,6 1347,3 1306,2 1318,2 1290,7 1371,3 1304,2 1335,3

+ to control - +51,7 +10,6 +22,6 - +80,6 +13,5 +44,6
HIPos 20,83 8,66

safflower 1114,5 1158,3 1126,5 1131,0 1113,9 1165,7 1134,5 1135,2

+ to control - +43,8 +12,0 +16,5 - +51,8 +18,6 +20,3
HIPos 15,03 13,56

2. The dependence of the yield of plants thistle ways to use growth
regulators for the treatment of various terms (the criterion Duncan)
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As for the timing of application of PP, differences between the values
of productivity are essential, as are distributed in different homogeneous
groups. Preparations "Ivin" and "vermistim D" value provided yield, which
were one homogeneous group, ie differences between these variations
were not significant, which differed significantly from the control option.
Best option - the "Biolan" in terms of productivity related to the third
homogenous group that is significantly different from the control and the
other two drugs.

We have shown allowances yield of safflower to control depending on
the impact of the PP in terms of years (Fig. 1).

Thus, the "Biolan" allowances in the yield of safflower under
conditions more favorable 2009, 2010 and 2012 accounted for within 11,9-
16,4%, while in the less favorable 2011, 2013 and 2014 - 19,6- 30.6%. A
similar trend proslidkovuvalas on all versions.




35 306 o
30 1 2?;5 2
25 196 22.4 24
%, 20 {164 138 u 16,4
15144 115 ﬂ oTlosl
- 8.33
" AN 47 3.6 _48:_;2 2
3 lvam T
o LA L T Al m L e
AHERBEE BB EREEHEE
s|-|g|s8|-|&8|s8|-|&8|8|~|&|8|"|&|8|"| &
ul g ul g ul g ul g ul g ul g
2 2 > > 2 2
i i i i i o
2009 2010 2011 2012 2013 2014
| 0 ObpoOxa HacHHA

Puc. 1. An increase of productivity safflower seeds depending on the
application of plant growth regulators

Pharmaceutical raw materials must meet the quality Pharmacopoeia
harvesting and

article, this basic requirement during its cultivation,

processing to pharmaceuticals. Quality seeds of medicinal plants assessed
by the complex technological parameters and chemical composition. The
mass of 1000 seeds belong to the technological and qualitative indicators

as a big qualitative seeds of its chemical composition.

We found that the mass of 1000 seeds of milk thistle Boykivchanka
grade depends on the use of PP. Thus, variants of processing the seeds
before sowing and spraying of vegetating plants in the phase of preparation
leaves outlet "Biolan"” mass of 1000 seeds increased by 0.5-0.6 g (Table.

3).




3. Mass of 1000 seeds of herbs depending on the application of
growth regulators, g (average for 2009-2014).

Seed treatment before Spraying plants in phase
Growth regulator sowing socket layers
Milk thistle safflower Milk thistle safflower
tinctorial tinctorial
Control 23,7 36,3 23,9 36,4
Biolan 24,0 38,0 24,5 37,8
Ivin 23,9 36,5 24,2 37,1
Vermistim D 24,0 36,3 24,3 36,6
HIPos 0,52 0,64 0,37 0,45

Sunny safflower variety in terms of Steppe Ukraine is able to form a mass
of 1000 seeds 45 g and forest - only 36,3-38,0 g We identified statistically
significant weight of 1000 seeds an increase by 1.7, 1.4 and 0.7 g for
treatment of conditions PP "Biolan" and spraying solutions of drugs "Biolan"
and "lvin." It is estimated that the maximum rate of seed mass application
PP "Biolan" before sowing was 38.0 g, ie 1.7 g higher than the control.

It is established that exposure to the drug "Biolan" seeds of plants thistle
and safflower vyrivnyanishym and was homogeneous by weight. In these
embodiments, the baskets, which were formed on the branches of second
order cancellation by weight of seeds were significantly lower than in
controls, and slightly exceeded variants using PP "lvin" and "vermistim D".
Milk thistle and safflower belongs to a group of oilseeds, because the level
of accumulation of oil in the seed reaches 32%. Studies [10,11] confirm the
value of natural milk thistle oil through a unigue set of unsaturated fatty
acids, which are extremely rare in plants. The seeds of milk thistle oil is the
dominant linoleic and oleic fatty acids, whose content ranges from 28-30 to
49-51%. The composition of safflower oil are similar unsaturated fatty acids
and sunflower seed (oleic, linoleic), but in other relationships, such as
linoleic acid number reaches 90% [12].

We conducted a determination of quantitative and qualitative indicators of
oil in the seeds of milk thistle and safflower who were treated RR (tab. 4).
Mathematical processing of the data shows that the number of fat and gain
lodine number of options for handling preparation plant seeds "Biolan"
compared with control were increased by an average of 1.1%. Meanwhile,
versions of crops by spraying experiment with PP "Biolan" and "vermistim
D" set to increase the number of fat content in the seeds of plants by 2.1
and 0.9%.




4. The content and quality of medicinal oil seed crops depending on
the application of growth regulators (average for 2009-2014).

. lodine value,
Growth Fat content, % Acid number, KOH, mg 31100 g oils
regulator Milk thistle | safflower | Milk thistle | safflower | Milk | safflower
tinctorial tinctorial | thistle | tinctorial
Seed treatment before sowing
Control 25,0 32,2 0,32 2,0 92,7 117,9
Biolan 26,1 33,3 0,29 1,9 93,8 118,3
Ivin 25,3 32,8 0,30 1,9 91,5 118,2
vermistim D 25,3 32,2 0,31 2,0 91,3 118,1
HIPos 3,8 4,2 0,04 0,02 2,4 3,7
Spraying crops
Control 25,2 32,4 0,33 2,0 92,4 118,0
Biolan 27,3 33,6 0,28 1,8 94,0 118,4
Ivin 25,6 32,9 0,27 1,8 90,9 118,3
vermistim D 26,1 32,7 0,29 1,9 91,4 118,1
HIPos 3,2 3,9 0,03 0,18 3,3 3,9

Conclusions. Research has found increasing CFP plants thistle and
safflower through the use of growth regulators. For optimal effect of the
studied crops provided the drug "Biolan" in terms of both application CFP
these options exceeded the control - by 51,7-80,6 thousand. M2 x d. / Ha. On
these versions received maximize productivity - to 30.6%.

Evenness shown increasing extent and mass of 1000 seeds of milk
thistle plants at 0.5-0.6 g and safflower - 1.4-1.7 g, which before sowing and
in phase outlet leaves were treated PP "Biolan”. Its action is defined as an
increase in milk thistle seeds fat content at 1.1-1.2% and safflower - 1,1-1,6%.
The results open the possibility of natural bioregulators in the cultivation of
medicinal plants.
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[Noka3aHo cmumynupyrouwee eriusiHue ome4yecmeeHHbIX
peayrnsimopos pocma «UeuH», «buonaH» u «Bepmucmum [» Ha maccy
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SPECIFIC TRAINING NORMATIVE DISCIPLINE "PROTECTED
AREAS" STUDENT DIRECTION "ECOLOGY, ENVIRONMENTAL
PROTECTION AND BALANCED NATURE" NUBIP UKRAINE

E.M. Berezhnyak, Candidate of Agricultural Sciences
National Agriculture University of Ukraine

In the paper are shown features of teaching methodical discipline
"Wildness protection”. Posted objectives for the course and the major
theoretical issues for modules, the plan of individual student’s job and final
control.

Nature-reserve fund, natural protection activity, the Red Book,
bogs ecosystems, biosphere Reserve, educational-culture activity,
environmental monitoring

Recently in Ukraine of particular relevance to the issues of
environmental protection, since the turn of the century significantly increased
human impact on terrestrial and aquatic ecosystems, growing human impacts
on landscapes and areas of natural vegetation, decreasing natural resources.
From a legal point of view, the most effective method of preserving
representatives of flora and fauna, landscape and biodiversity is the creation
and organization of protected areas and territories.

Wildness protection is an important part of environmental science and
environmental protection, it plays an important role in the development of
theoretical principles, practical problem solving nature conservation and
maintaining the equilibrium of ecosystems, forming worldview as the
individual and society as a whole. So, reserve the right is of particular
environmental, social and economic importance in the world, largely
determining the sustainable development of human civilization.

The purpose of discipline "Wildness protection" is knowledge and
awareness of student issues of environmental management and conservation
of natural objects of the country, its unique landscape areas, the formation of
knowledge of the Nature Reserve Fund of Ukraine, Red Book and reserve
affairs in general.

Study of regulatory discipline "Wildness protection” for students of 3rd
year of faculty of plant protection, biotechnology and the environment is
carried out according to the educational and vocational training programs for
educational qualification level "Bachelor"” training direction 6.040106 "Ecology,
Environmental Protection and Balanced Nature" (code AFP - PP3.16), which
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Is the basic document which defines methodological and scientific content of
this discipline.

The course "Sacred case" one of the base when preparing
environmental experts craftsmanship and ecology as the theoretical section
includes the development of the environmental principles of formation and
functioning of territories and water areas that are subject to special protection,
practice their implementation at national and local levels.

The subject of the study is to introduce discipline, separation,
redundancy, design and operation of territories and objects of natural reserve
fund and general ecological network.

Learning students of Protected Areas and the formation of
environmental outlook is based on the knowledge they have received from
the study of such disciplines as "General ecology (and Neo)", "Biology", "Sail",
"Landscape Ecology”, "Sustainable Natural Resources ( recreational
resources of the biosphere). " Future environmental specialists should be
aware that protected right is a priority of the modern environmental policy,
both in the world and in Ukraine. Wildness protection is one of the areas of
human activity, through which independent Ukraine the most successful part
of the international community. So mastery of the world experience for
Protected Areas and its implementation in Ukraine is a very important aspect
of the comprehensive training of future professionals in ecology. The resulting
knowledge they will be used in the future in the study most disciplines of
professional and practical training, as well as state certification of specialists.

Presenting main material. Among the list of the key objectives of
study of discipline "Sacred right" note the following:

e mastery of theoretical propositions and practical skills
development and functioning of a network of territories and
water areas that have to be protected to maintain the ecological
balance, preservation of the gene pool, communities and
natural ecosystems as habitat rights;

e conservation of biodiversity of flora and fauna of natural and
cultivated ecosystems limitation of exposure to anthropogenic
factors and protection;

e conducting environmental education, scientific research and
environmental monitoring facilities;

e restoration and maintenance of historical and cultural heritage
and traditional management of protected areas;

e rational use of natural resources geosystems and their
sustainable development;

e creation of conditions for eco-tourism and recreation.

As required educational and professional program students must know
the place and role of Protected Areas in contemporary environmental policies,
the emergence and development of Reserves in the world and in Ukraine,
creating a network of environmental principles territories and waters subject to



special protection, clearly remember the list of security subject to state and
local significance, their status, tasks, protection mode, hold information on
scientific, environmental, ecological and educational activities in Ukraine. [1]
Important and useful knowledge and get students on the current network of
protected sites higher categories (natural reserves, biosphere reserves,
national parks), their landscape and biological diversity, unigueness and
representativeness, but also the concept of the development of the National
Ecological Network in Ukraine its relationship with the European ecological
network [2].
The purpose and application of discipline trained professionals should be able
to:
» Give sozological separate assessment area (area), subject to
special protection;
» make expert assessment of Protected Areas in a separate
administrative unit;
» spending on protected areas and sites of environmental
education, environmental education and public awareness;
= apply the law of Ukraine on protection of nature and to
determine the feasibility of protection of a natural object.

It is essential also to use this knowledge to determine the species
listed in the Red Book of Ukraine. Thus, during teaching "Wildness
protection” students learn the basic theoretical principles and practical
methods of conservation, restoration and sustainable use of renewable
natural resources to ensure sustainable development of ecosystems and
the biosphere as a whole.

As for the structure and scope of learning discipline, for its
development given 108 hours or 3 credits ECTS. The first module serves
the scientific and regulatory principles Protected Areas. This block
addresses such topics as "Reserve business in Ukraine", "Criteria for
priorities in the organization of the natural reserve fund”, "Ownership and
State Cadastre on the territory of Ukraine and the protected areas", "The
Red Book of Ukraine", " Organizational and legal Fundamentals of
protected Areas "where students can get acquainted with the general
provisions of the law" on nature reserve Fund of Ukraine "and acts of
current legislation of Ukraine since 1990. In this module, students also gain
knowledge about the powers of the state and public control over
compliance regime territories and protected areas of ecological foundations
of the system of natural areas, conservation of the main stages of
development, current status, prospects and problems of Protected Areas in
Ukraine in other states, the main provisions of the Convention on biological
diversity [3].

The second block is dedicated to meaningful characterization of
natural reserve fund of Ukraine, the classification of protected areas, the
concept of their category and ranks. In particular, the second module,
students are introduced to the habitat of rare, endangered, endemic and



relict species of plants and animals that need special protection and care,
study zoning of biosphere reserves, natural reserves and national parks,
the regime and the regulation of anthropogenic pressures. Get information
on the peculiarities of the European Ecological Network and the National
Ecological Network of Ukraine.

“The organization reserves in Ukraine" is the title of the third
meaningful unit that is devoted to the specifics of basic research and
theoretical and practical research in protected areas. In this module,
students carefully consider the socio-economic importance of protected
areas in Ukraine, study resource potential of abiotic and biotic components
of ecosystems protected, namely coenotic value and degree of coverage of
protected forest, meadow, steppe, wetland and other vegetation types,
study algorithm inventory of natural systems and their components [5]. In
this module, students learn the role of protected areas in environmental
education, education and public awareness at the national parks, natural
and biosphere reserves. Youth receives information on the main forms of
international cooperation in the field of land use and natural protected
areas.

Important to reinforce your knowledge of protected areas is the
individual job students, which they defend in the form of a presentation of
natural reserve fund. According to the plan, students in this study reflect the
history of the formation of the object, climatic conditions, the current state
of the environment (mineral resources, hydrography and hydrology, ground
cover), give a full description of vegetation (list of major vascular plants
listed in the Red Book Ukraine, their geobotanic description), considered
rare plant communities represented at the site and analyze representatives
of the Red species, control the number of their population [4]. At the end of
presentations, students bring characterization recreational and humanistic
resources (basic ecological paths and routes active tourism and leisure
visitors), especially the protection of the territory and natural resources in
the present protected areas.

In an independent study students submitted topics that hardly
considered in lectures and workshops. In the study they should pay
attention to contemporary literature and the Internet to search for keywords
as most of the literature of Protected Areas, which is available in libraries,
slightly outdated.

For monitoring of student writing module works, which correspond to
different test question types and complexity. Final certification is made in
the form of set-off end of the semester.
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CHANGES CONCENTRATION OF SOLUBLE AND MEMBRANE
PROTEINS
IN THE TISSUES OF THE WORM EISENIA FOETIDA INFLUENCE OF
LASER RADIATION

V.T. Smetanin, K.l. TYMCHYY
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V.S. NEDZVETSKYY, V.V. RUDENKO
Dnipropetrovsk National University. Honchar

The possibilities of obtaining non-specific stability of, to create bio
variety in the population Eisenia foetida, under the influence of unfavorable
factors. We researched the effect of laser irradiation on the content of
protein composition, in tissue of individuals Eisenia foetida at local
population. It was done six exposition of irradiation: 5, 10, 15, 20, 25, and
30 minutes, by laser, which has type LGN — 208B. Age of individuals who
was exposed to laser action did not reach reproductive maturity. After this,
individuals in equal amounts were transferred to the equals in compositionl
- "Sapropel”, 2 - "Simple soil". Upon reaching reproductive maturity, signs
such as formation of bands (circles) on the body of an individual conducted
by the method of Lowry assessed concentrations of soluble and membrane
proteins in the tissues of worms. It was established that laser irradiation
different doses led to noticeably growing concentrate of the studied
proteins.

Soluble proteins, cytoskeleton proteins, substrate, sapropel,
irradiation’s exposure

Among the global problems of mankind existing at the date the
problem of depletion of soils and methods of remediation is becoming
increasingly important. Particularly acute today the problem is and for
Ukraine, a country with unique black earth. Excessive use of chemical
fertilizers and plant protection products, as well as the cultivation of
monoculture and climate change are factors accelerating this phenomenon,
which is reflected in the reduction gumusosoderzhaniya and loss of soll
structure. Suspension of soil degradation can be achieved by the
introduction of Bat organovozvratnyh farming systems.

One fairly effective and proven methods such farming is the use of
vermicultivation, one example of intensive biotechnology based breeding

©B. T. CMETAHIH, K. I. TUMYMWN, B. C. HEAQ3BELIbLKWW, B. B. PYAEHKO,
2015



worms, which was proposed in the United States and is widely used
throughout the world [6].

The objective is vermicultivation industrial production using
vermicompost worms. In this case it is possible to produce vermicompost in
the tens of times faster than it does in nature, using a variety of organic
waste, including livestock. The process of biotransformation at
vermicultivation properly organized, can be carried out for 3-4 months [6].

An important feature of the use of biotechnology, along with an
increase in soil quality, and detoxification is of organic substrate in the
formation of vermicompost. This effect biotrasnsformatsii allows for the
introduction of agriculture in the silt, and use the products of the
biotechnological process in organic farming organizations for cultivation of
environmentally friendly crop, going to the production of dietetic and
children's food.

A number of researchers [8] describing the vermicompost, note that
plants need nutrients are in it, not only in the forms available for their
assimilation, but also optimally balanced concentrations of digestible
plants. In no other fertilizers that are not shown. There is no doubt that the
phenomenon is called the product of centuries of evolution of the symbiotic
relationship of soil micro- and zoocenoses with wild and cultivated flora,
which requires more in-depth and detailed study.

Eisenia foetida - basic cultivated in captivity kind of worms, which
belongs to the family Lumbricidae and differs from other types of biological
features and requirements for environmental conditions.

Despite the attractiveness and distribution vermicultivation in different
countries, in Ukraine, it has not received a proper evaluation and
development. In our opinion, this is due to the climatic conditions in which a
comfortable temperature for the worm is limited in some areas of our
country four or five months, as well as the lack of proper breeding to create
tailor-Eisenia foetida populations.

Therefore, it is very interesting to study the possibility of creating a
specialized population of Worms on the biotransformation of sapropel
(capropeli are one of Reserves soil organopopolneniya, unfortunately,
hardly used) and more traditional "hard" substrates - agricultural waste,
including swine and poultry manure under the Dnipropetrovsk region.

Breeding work with Eisenia foetida has notable differences from the
traditional farm animals and is aggravated by the biological characteristics
of species - the complexity of the identification of phenotypes,
hermaphroditism, and at the same time, the need for the presence of the
normal process of reproduction sexual partner and others.

Given the fact that the impact of a different nature to stimulate the
survival of individuals with predominance of mechanisms of protection
against these stressors, the laser light may be a promising tool for the
selection.



To assess the potential resistance to stress factors and physiological
characteristics associated with genetic modifications, providing formation in
the population Eisenia foetida new qualities, used in our work laser
irradiation of animals with different time exposure mode is a promising
direction in the study of their biological and productive features.

The aim of the study was to investigate the expression of cytosolic
dynamo and structural proteins Eisenia foetida population under the
influence of genetic modifying factor - laser (wavelength of 0.63 microns in
length).

Materials and methods of research. The studies were conducted at
the Department of Biotechnology and Life Safety DVNZ UDHTU. The
procedure consisted of exposure of experimental animals Eisenia foetida
laser LGN-208 Type B with a wavelength of 0.63 microns, and radiation
power of 1 mW. For this purpose, 120 individuals were chosen which
razdeleli six experimental groups of 20 in each worm, the laser exposure in
which exposure time was varied and was 5, 10, 15, 20, 25 and 30 minutes.
As a control, we used a similar animal not exposed to the laser. Were
irradiated animals are under development in their signs reproductive
maturity.

Upon reaching puberty individuals, namely pronounced Education is
the body - the girdle of each experimental group were selected based on
three medium-individuals, and the control - 12. Of these tissues by
conventional methods [9] obtained the native solution that has been
identified and the concentration of soluble and membrane proteins in the
groups of animals following radiation exposure: control, 5, 15, 25 and 30
minutes. Research of fractions soluble and membrane proteins derived
from the worm tissue was performed at the Department of Biochemistry
and Biophysics, Dnipropetrovsk National University. Honchar. Processing
of the data was carried out by methods of mathematical statistics.

The results of research. The concentration of soluble and membrane
proteins in the tissues of the worm according to laser irradiation, and
exhibits a relatively substrates - habitat (sapropel, ground) is presented in
Table 1.

The action of low-intensity laser radiation on living organisms,
causing the interest of researchers almost since the invention of the laser.
However, to date there is no single theory explains all effects arising under
the influence of laser light on biological objects. This is due to the relative
complexity of biological systems and the difficulties in analyzing the laws of
energy conversion in living tissues. It is considered an established fact
stimulating effect of laser light on many physiological processes in animals
and plants.

Our results show evidence of this assumption. Mathematical
processing of data for the changes in the concentration of proteins in the
tissues of the chart worms contained on substrates (sapropel, gravel) is
shown in Figures 1 and 2. The average value of the concentration of



exposures demonstrates that laser action on worms tissue influenced the
change in the concentration of soluble and membrane worms body proteins
at the cellular level.

As shown in the diagrams optimal change in concentration of soluble
and membrane proteins was in the range of 15-25 minutes of laser
irradiation.
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Fig.1 The average amount of change in the concentration of
membrane and soluble proteins after exposure to laser radiation on
tissue Eisenia foetida substrate sapropel
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Fig.2. The average amount of change in the concentration of
membrane and soluble proteins after exposure to laser radiation on
tissue substrate soil Eisenia foetida sapropel

We have also carried out the calculation of indicators of reproduction
between exposures. The first offspring appeared almost simultaneously in
all the exhibitions, but after four months of fertility rate exposure of 25
minutes of laser exposure outperform other exposures 2.5 times. Thus,
modulation of expression of the early indicators of the main fractions of
proteins in animal cells can be genetic factors predictor modifications body
Eisenia foetida.

The presented results indicate that the laser radiation may be a
promising tool for the stimulation of natural resistance mechanisms that
improve the viability and productivity of invertebrates Eisenia foetida.

The research may provide the possibility of creating a concept for
biological diversity in the population of Eisenia foetida in order to obtain the
non-specific resistance in the conditions of action is not favorable factors.
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Locnidxyeanu eghekm ernugy ra3epHo20 OrpPOMIHEHHS Ha 8Micm
pakuiti yumo3orbHUX ma cmpykKmypHUx 6inkKie 8 mkKaHuHax OCObUH
Eisenia foetida wmicuyeeoi nonynsauji. [JocnioxeHo Oito pi3HUX 3a 4acom
eKcrno3uyiti ornpomiHeHHs: 8id 5 0o 30 xeunuH, nasepom muny JIF'H — 2086
(momyxHicmo — 1mMBm). Bik ocobuH, siki nid0aeanuck ennusy Oii nasepa,
He docsieag pernpoldykmueHoi 3pirniocmi. [licns ubo20 0cobuHU 8 pigHIl
Kinnbkocmi 6ynu rniepeHeceHi Ha cybcmpamu: cybecmpam 1 —(canponerib)
cybcmpam 2 — (epyHmoea cymiw). Mo OocsieHeHHK pernpodyKmueHoI
3pirilocmi, a came 03HaKu ymeOopeHHS Ha mirii 0cCObUH rOSICKY, eu3Ha4vanu
emMicm yumo3osibHUX ma membpaHHux bifkie 8 mkaHuHax 4Yepe’sikie 3a
ooriomozoto  memoOy Jloypi. BusierieHo, WO eKcrno3uuisi ra3epHozo
ONMPOMIHEeHHS1 8 pi3HUx 0o3ax IHOyKysana 0oCmosipHe 3pocmaHHs
KOHUeHmpaujii esug4eHux birkKis.

Po34uHHi 6inku, mem6paHHi 6inku, cybcmpam, canponesb,
eKcrno3uuyisi oripoMiHeHHs
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Ecological problems all anymore come into a notice to itself.
Therefore an ecologization of agroindustrial complex is one of important
problems of society. With every year a necessity grows for the ecologically
net products of feed. It seems from it, that agricultural production as well as
other industries of APK must be based actually on ecological laws, steady
development is impossible without maintenance of quality of environment,
guard of soils

Ecologization, contamination, compression, Xxumu3auyus,
pesticides. ecological laws, steady development

In recent years, agricultural production Ukraine have intensified the
crisis: reduced volume of gross output, deteriorated natural resources,
reduced soil fertility, deepened the imbalance between crop and livestock
sectors. Reducing the number of livestock has reached a critical point for a
significant reduction in productivity [1]. Almost all sectors of agriculture
there is a gradual degradation, affecting not only the general state of the
economy, but also reduces the trading position of Ukraine in the world
market.

The aim of the study was necessary to examine and describe the
main environmental problems in agriculture.

Materials and methods of research. Agro-industrial complex is one
of the most notable factors influencing the environment. Some scientists
even give him the championship in terms of anthropogenic pressure [3].
This is due primarily to the prevalence of its territorial units, especially
agricultural production. In addition, the reproduction of agriculture is closely
linked to natural processes. In the 20th century, the impact on the
environment AIC increased intensification of agricultural production, namely
the mechanization of many processes, over-plowed territory and deep
plowing, chemicals and water reclamation, a high concentration of
production and so on. Doing farm work has a negative impact not only on
farmland but also on the environment [2].

Mechanization of farming. The process of mechanization of
agricultural work affects the quality of soil and its fertility. Farming, worked
in the fields Ukraine differed cumbersome, more weight and power. Weight
of tractors and combines up to 10-15 tons, the following conditions each
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centimeter of arable land covered by the running of machines at least
twice, and on average 3-5 times a year. This leads to pereuschilnennya
plow and subsoil horizons. Because it violated water and air mode, the
power of soils, their structure is destroyed, heavier texture. Especially
pereuschilnennya detrimental effect on irrigated land. [3] To solve the
problem pereuschilnennya soil can only be complex, upgrading technology,
reducing pressure on the ground wheeled and crawler tractors, reduction in
the number of passes technology field. This problem is successfully solved
the introduction of soil ecosystems and appropriate cultivation techniques.

Chemisation agricultural production. One of the areas of
intensification of agricultural production is the use of chemicals, which
involves making the soil as fertilizer and pesticides. This process is active
in all developed countries. Adding chemical fertilizers is because the year
with the harvest from soil taken out ten million tonnes of nutrients: nitrogen,
potassium, phosphorus, etc., So the application of organic and mineral
fertilizers is one of the most important ways to improve soil fertility. The
need for pesticides and crop protection chemicals caused outbreaks of
mass reproduction of various pests, weeds, fungal diseases. In agriculture
pesticides are used in the way of action on pests, herbicides (weeding),
insecticides (destruction of harmful coma), nematocides (destroy worms),
fungicides (destruction of fungal and viral diseases), bactericides
(destruction of pathogens), defoliants (destruction of leaves). Class include
pesticides and chemicals that speed up or slow down the growth of some
plants. The use of fertilizers and pesticides can increase the yield, but has
a negative environmental impact:

- Accumulate in plants, they get into the food chain of the human
body;

- Pollute groundwater and surface water;

- Detrimental effect on flora and fauna;

- Reduced productivity due to death of microorganisms in the soil [4].

Contamination of water nutrients, and nitrogen compounds. In the
world annually into the environment receives 50 min. Tons nitrites. They
merge into ponds and rivers and lead to a process of "eutryfikatsiyi", ie
overgrowth of water bodies blue-green algae.

A number of problems arose in the development of this direction of
intensification of agricultural production as reclamation - of measures
related to the fundamental improvement of soil properties and aimed at
increasing their fertility. There are several kinds of reclamation.

The most common among them is water conservation, ie irrigation
and drainage. On irrigated lands the role played by the most active agent
artificial moistening the soil from water source to provide plants with
moisture. When land drainage excess moisture play outside layer, placed
where the roots of plants and thus creating favorable conditions for their
growth. However, prolonged irrigation raises a number of environmental
problems. Chief among them - is secondary soil salinization, which occurs



due to excessive irrigation and high ground water level [5]. When salinity hit
nearly half of irrigated land in the world. Since it is also linked to the
problem of rational use of water on the way from the source to the water
intake irrigated fields aimlessly lost 60-75% water, so the main task is to
improve the quality of irrigation systems.

Drainage for fundamentally new basis contrary irrigation. His hold on
the waterlogged lands, forests, swamps to include new areas of agricultural
production [6]. But these ecosystems are unique and valuable for
biodiversity Ukraine. After the drainage reclamation of dangerous
environmental changes occurring water balance of the territory and
violations of the groundwater, unwanted changes in surveying mode with
frequent disastrous floods, increasing land degradation processes and
reduce the productivity of farmland.

Removal of fertile soil with harvest. In Ukraine, the roots of sugar beet
for processing incoming contain 15% total weight of the soil. Return the
sugar factories gained ground - an important means of rational use of land
in agriculture [7].

Not escaped environmental issues and processing industries. A large
number of processing enterprises industry lacks basic water treatment
facilities, equipment and technologies obsolete. Significant spread them on
the territory of Ukraine leads to pollution, small rivers, lakes, which
discharged waste.

Conclusions. It was the basic problem of negative impact on
agriculture, which has always been the backbone of Ukraine, the welfare of
their citizens and forming an important part of the worldview and lifestyle
Ukrainian. Modern technologies transform the agricultural sector to fully
industrial unit, which aims to maximize profits under conditions minimizing
costs. For agricultural land, plants, natural conditions and resources is a
means of production, so agricultural production first feels the gradual
depletion of natural resources and the danger of changing the natural
environment and resources. Furthermore, the world is gradually reduced
area of land on which crops are grown and get food, while increasing
population. It is therefore necessary to increase yields to meet the needs of
people not only in quantity but also in quality, increasing need for
environmentally friendly food. It follows that agricultural production, as well
as other field of agriculture should be based on the environmental law,
sustainable development is impossible without maintaining the quality of
the environment, protection of soil, organic technologies that ensure
reproduction of natural environment and activation mechanisms of self-
regulation.
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Akonoauyeckue npobrnembl 8ce bonbwe rpusrekarom eHuUMaHue K
cebe. [loamomy aKonoauzauusi azsporpoMbIUIEHHO20  KOMIeKca
sensgiemcsi 00HOU U3 BaXHbix npobrnem obwecmea. C KaxObiM 2000M
pacmem Heobxo0uMOCMb 8 3KOSI02UYECKU YUCMbIX MPOdyKmax rnumaHusl.
N3 3mozo ebixodum, 4mo CeslbCKOX035LUCMBEeHHOe Mpou38odcmeo, KaK u
cobcmeeHHo Opyaue ompacnu AllK JQomkHbl 6a3uposambCcsi Ha
3KO/I02UYECKUX 3aKoHax, ycmol4ugoe pa3sumue HeB03MOXHO be3
rnodoepxxaHusi Kayecmea cpe0dbl, OXpaHbl r1oYs.

Jkonozusayusi, 3acpsi3HeHUe, ynJOMHeHUe, Xumu3auyusi,
necmuyuodsbl. 3Ko/102U4YecKue 3aKOHbI, ycmol4yueoe pazsumue
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