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It is established that when the cultivation of cucumber seed goals in Eastern forest-Steppe of Ukraine the best way to drip irrigation is. For this method of irrigation fertilizers must be applied locally in soil based N30P60K45 and conduct fertigation twice during the vegetation period on the N15. The obtained yield of conditioned seeds (188 kg/ha) at the lower energy costs (352,7 MJ) on the formation of 1 kg of seeds, and the largest energy efficiency ratio (0,053) by saving water (46 %) and mineral fertilizers (50 %).
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Statement of the problem. Along with the conventional methods of assessing the efficiency of crop production through cost and labour indicators, the last time in the world practice is becoming increasingly used the universal energy indicator - the ratio of energy accumulated in products and energy expended to obtain it. This method of assessment involves accurately take into account not only the direct costs of energy on technological methods and operations, as well as the energy that is accumulated in various mass production and product and bring it to one universal indicator - Joule [2, 5].

State of the art and prospects of development of vegetable growing due to the available energy resources and their effective use. Energy conditions are constantly changing, so it is necessary to assess the production of vegetables and search directions of development of energy-saving technologies. This does not mean that scientific research should be directed at simplification of the applied technologies of cultivation of vegetable plants. They should be focused on the organization and improvement of their placement in crop rotations, techniques and elements of cultivation, cleaning, maintenance of essential nutrients in the critical phases of growth and development, protection from harmful organisms, adverse effects of the environment, efficiency of the use of plants solar radiation. Introduction of results of such studies will contribute to increasing the yield of marketable products while reducing energy costs [2, 5].

Analysis of major studies and publications which discuss the problem. Irrigation is one of the most effective factors of intensification of vegetable growing. Applying in vegetable inefficient irrigation methods with continuous moisture require a considerable amount of water. They are technologically incompatible with the methods of caring for the plants. However, the shortage of irrigation water in Ukraine requires the introduction of new highly effective methods of irrigation. Now one of the most promising ways of irrigation that meet the specified requirements is drip irrigation [4]. It enables to exactly adjust the depth of moistening, quantity, quality and frequency of irrigation in acting in soil, water does not form a crust on the surface [8, 11]. Application for irrigation of vegetable plants drip irrigation is appropriate not only in terms of increasing productivity, but also with regard to economy of water resources [9].

Selecting the optimal method of fertilizer for vegetable plant is one of the main conditions of their rational use [10]. It is established that under the influence of fertilizers, irrigation efficiency increase, with joint use of irrigation and fertilizer yield increase significantly exceeds allowances received in their separate application [6].

Development of agriculture depends on the optimal regulation hydro-thermal, air, biological regimes. The determining role in solving this problem belongs to the irrigation and drainage of land, wide application which significantly reduces the dependence of agricultural production on the conditions of natural moisturizing [1]. In Ukraine among the most common methods of irrigation (irrigation sprinkler, drip and surface), the largest area is irrigated by sprinkler irrigation. However, its share is gradually decreasing due to the significant growth in the use of drip irrigation and micro-irrigation (sprinkler) as well as material and moral wear of sprinkling machines etc. [11].

Experience in the use of drip irrigation on background of local application of fertilizers and holding fertigations gained by scientists and vegetable growers around the world, shows that under the data elements of the technology it is possible to obtain high yields of vegetables regulatory quality, conserve resources and energy [3, 7, 12].

One of the main types of vegetable plants in Ukraine is a cucumber. By that time the yield of seeds of cucumber is quite low and is in Ukraine on average about 80 kg/ha, which in turn reduces the energy efficiency of production. Therefore we set ourselves the purpose of researches is to define energy efficiency of cultivation of cucumber seed goals for drip irrigation on background of local application of fertilizers and holding fertigations conditions in Eastern forest-Steppe of Ukraine.

Research objectives: to determine the efficiency of drip irrigation in cultivation of cucumber his seed goals compared to sprinkler irrigation; determine the effectiveness of methods of application of mineral fertilizers on the background of different methods of irrigation; calculate the energy efficiency of the studied elements of technology.

Materials and methods. The study was conducted in the Institute of vegetable growing and melon NAAN in 2008, 2009 and 2011 at the sort of cucumber Source according to the «Methodology of experimental work in vegetable and melon», 2001 [5]. The main elements of the experience: irrigation methods - without irrigation (control), sprinkler irrigation (Etalon), trickling with different levels of before irrigation soil moisture and methods of fertilizer application - without fertilizers (control), continuous application of fertilizers (N120P120K90) - the standard, the local fertilizer (N30P60K45 + fertigation, or recharge depending on the method of irrigation, twice on the N15. These elements are in one-on-one „method of cells” („all options all”). The area of accounting plot of 10 m2, the repetition of the experience fourfold. Technological methods of cultivation of cucumber seed goals, except for those that were placed on the study accepted for Eastern forest-Steppe of Ukraine. The area where the carried out experiments, podzolized chernozems medium-loam (according to the NSC «Institute of soil science and Agrochemistry. O. N. Sokolovsky» NAAS). Power humus profile 94 see humus Content in the topsoil (0-30 cm) - 3,26%, in under the plow (30-50 s podzolized cm) - 3,00%. The soil is not saline, not solonetz, little humus with favorable water-physical properties. Calculations of energy efficiency - according to the «Methodology of bioenergy assessment of technologies in vegetable production» [2, 6].

Results of research. According to the research the average for three years found that when the cultivation of cucumber seed goals against the background without irrigation and without fertilizers (absolute control) total energy costs were low and were 42028 MJ/ha, the energy stored in the yield - 1748 MJ/ha, efficiency - 0,042 (table.). For application of fertilizers (broadcast, locally) against the background without irrigation total energy costs rose 16875-9896 MJ/ha, the energy stored in the yield increased to 253-103 MJ/ha, efficiency, decreased by 0.006-0,004. So the energy expended on fertilizing, was not in sufficient quantities accumulated economic valuable share of the harvest. 

For drip irrigation and sprinkler irrigation indicators total costs of energy increased relative to the background without irrigation and according backgrounds fertilizers, namely: on the background of application of fertilizers on the code 10837 MJ/ha and 30354 MJ/ha, respectively, for the application of fertilizers is broadcast on 16429 MJ/ha and 35652 MJ/ha, respectively, for local application of fertilizers on 18054 MJ/ha and 33599 MJ/ha (see table). However, there was an increase of energy accumulated in yields seeds, drip irrigation compared to sprinkler irrigation on background without fertilizers 746 MJ/ha application of fertilizers, randomly - 920 MJ/ha and for local application of fertilizers 870 MJ/ha, such fluctuations of course had an impact on the odds of energy efficiency. For cultivation without irrigation are 0,036-0,042, for sprinkler irrigation reduced to 0,028-0,032, and for drip irrigation to grow - to 0.051-0,053. Methods and doses of mineral fertilizers also influenced these indicators, and fertilizers randomly to a total dose caused a decrease of the coefficients as the not irrigated control and for both irrigation techniques. The highest energy efficiency ratio - 0,051-0,053 achieved drip irrigation regardless of irrigation techniques, that considerably exceeds standard (irrigation sprinkler irrigation for the making of a full dose of mineral fertilizers randomly) and other explored ways of irrigation and fertilizers (see table). Such techniques and elements of technology of cultivation of cucumber on the seed goals provide the optimal ratio of energy accumulated in yields and expended on the creation of a high level of crop yield.

Water consumption and energy efficiency of cultivation of cucumber seed goals depending on the methods of irrigation and fertilizers (average for 2008, 2009 and 2011)

	Method of irrigation
	The method and the dose of fertilizer

(factor B)
	Yield, kg / ha
	The energy costs of cultivation, MJ/ha
	The energy accumulated in yield, MJ/ha
	Energy costs for the formation of 1 kg of seeds
	Coefficient of water consumption, m3/ kg
	Energy efficiency ratio

	Without

irrigation (control) 

	Without fertilizers (c.)
	94
	42028
	1748
	447,1
	22
	0,042

	
	Scattered about N120Р120К90
	107
	55120
	2001
	515,1
	19
	0,036

	
	Locally N30Р60К45 + fertilization N30
	99
	48254
	1851
	487,4
	20
	0,038

	Sprinkling irrigation (Etalon) 
	Without fertilizers (c.)
	109
	72387
	2038
	664,1
	31
	0,028

	
	Scattered about N120Р120К90 (Etalon)
	146
	90772
	2720
	621,7
	23
	0,030

	
	Locally N30Р60К45 + fertilization N30
	141
	81853
	2636
	580,5
	24
	0,032

	Drip irrigation 
	Without fertilizers (c.)
	149
	52865
	2786
	354,8
	16
	0,053

	
	Scattered about N120Р120К90 (Etalon)
	195
	71549
	3646
	366,9
	12
	0,051

	
	Locally N30Р60К45 + fertilization N30
	188
	66308
	3506
	352,7
	13
	0,053


It should be noted that the formation of 1 kg of seeds of cucumber, the biggest energy costs observed for sprinkler irrigation 580,5-664,1 MJ/kg regardless of the method of fertilizer application. The reference technology (fertilization randomly - sprinkler irrigation), expenses correspond 621,7 MJ/kg Lowest energy costs on the formation of 1 kg of seeds of cucumber observed for drip irrigation with local making a half dose of mineral fertilizers - 352,7 MJ. In addition, the above method of irrigation and fertilizer coefficient of water consumption was at the level of 13 m3/ kg, which is 46 % less than the reference method of growing, due to the substantial increase in productivity. That is, when data elements of the technology of the cultivation of cucumber plants most rationally use water on the formation of the yield unit.

Thus, it was the greatest energy efficiency on manufacture of seeds of cucumber variety Source for drip irrigation, local application of fertilizers, due to the two fertigations during the vegetation period (in the phase of 3-4 true leaves and start fruiting). In General, energy consumption for production of 1 kg of seeds decreased with increases in crop yields.

Conclusions. Thus, it was determined that for the cultivation of cucumber seed goals on podzolized black soil medium-loam in Eastern forest-Steppe of Ukraine the best way to drip irrigation is. For this method of irrigation fertilizers must be applied locally in soil based N30P60K45 and conduct fertigation twice during the vegetation period on the N15. These elements technologies allow to save 50 % of mineral fertilizers, 46 % of water, and contribute to the productivity of conditioned seeds (188 kg/ha), with the least power consumption (352,7 MJ) on the formation of 1 kg of seeds, and the largest energy efficiency ratio (0,053).
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