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PERSPECTIVE OF ENERGY CROPS IN UKRAINE
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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.
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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 13,2mln. hectares of land available for cultivation enerhokultur; 2020. this figure could grow to 20,5mln. ha and 2030. - To 26,2mln. 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 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 3,5mln. 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 / year
	Calorific value, KJ / dry t
	Power output, GJ / ha / year

	Верба прутовидна (Salix viminalis)
	30
	16
	480

	Міскантус (Miscanthus)
	20
	18
	360

	Сорго (Sorghum)
	25
	18
	450



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 yield 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
	Energy Culture
	Temperature оС
	The need for water
	Frost-resistance
	drought

	
	seed Germination
	Growth culture
	
	
	

	
	
	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 mln. Ha [5] (Table. 3).

3. The areas of land for energy crops in Ukraine in 2030
	Energy Culture
	The area under energy culture, thous. Ha.

	
	2015 р
	2020 р
	2030 р

	Верба (Salix viminalis)
	1
	50
	250

	Міскантус (Miscanthus)
	1
	30
	200

	Сорго (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.
[bookmark: _GoBack]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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Интеграция Украины в мировое экономическое пространство с учетом исчерпаемости традиционных энергоносителей требует новых подходов к формированию и внедрению организационно - экономических основ энергетического развития отраслей национального хозяйства. В современных условиях эта проблема актуальна, поскольку энергетическое развитие тесно связано с повышением конкурентоспособности национальной экономики.
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