© 2014

Mykhailyn V.I., research worker 
Institute of Vegetables and Melon Growing NAAS

EFFICIENCY fertilizing in the technology of Red cabbage growing 

Reviewer is Kijah O.O. Master of Agricultural science, research worker of laboratory of innovation and investment development of vegetable market and intellectual property IOB NAAS 

Localization of fertilizing and strengthen optimization of mineral nutrition through the use of micronutrients, providing increased yields when grown red cabbage on irrigated black soils on the left- Forest-steppe of Ukraine. The greatest economic effect provides locally application N45P45K30 with foliar feeding by complex fertilizer "Nutrivant plus oil" that gives further 5,92 thousand uah/ha, profitability –- 87% coefficient of bioenergetic efficiency – 2,51.
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Provide population of Ukraine by high-quality and cheap vegetable production is priority of agricultural production. In today's challenging economic conditions, an important issue is the study of techniques that allows reducing production costs without reducing productivity. Fertilizers are the most effective factor of increase productivity of red cabbage, and use of micronutrients increases their efficiency. In general, the literature dates to determine the economic impact of using microelements found the opposite. A number of researchers [3] getting low marks increases crop yields by making micronutrients, somewhere at 5 - 7% and no significant increase economic efficiency and profitability. In most studies [4, 5], using microelements together with mineral fertilizers in their application into the soil, seed treatment and foliar feeding receive to return profitability at the level of 50-130%. 

Research to determine effectiveness of introduction of different types and doses of fertilizers and parameterization of fertilization system under red cabbage is almost made. In production conditions while growing red cabbage using doses of fertilizers are recommended to cabbage, which often do not satisfy the full needs of plants red cabbage in nutrition elements.
The aim of research: to determine economic and energy efficient ways of use fertilizers in growing red cabbage.

At the objectives of the study was to examine the effect of different types and doses of fertilizers on the formation of yield and quality Red cabbage; calculation of the economic and energy efficiency of fertilizer use in growing technology culture.

Materials and methods of research. Research conducted in typical black soil lesshumus heavy loam in conditions of left Forest-steppe of Ukraine during 2009-2011 years in the laboratory of agricultural chemistry and analytical measurements in Institute of Vegetables and Melon Growing NAAS. When calculated using operating in the first half of 2012, prices for handmade and machine labor, and the price of seed, fuel and lubricants, fertilizers, pesticides, etc. Typical output norms for manual and mechanical work used according to the "Model rules for handmade crop " [1] and "Common rules for mechanized agricultural operations" [2].

Technological methods of cultivation red cabbage on food ways in conditions of left Forest-steppe of Ukraine with irrigation (sprinkler). The grade of red cabbage is Paleta. 
Results of research: red cabbage is a valuable product that contains a lot of vitamins and nutrients. In addition to customer value it can bring and financial income and under- use of fertilizers exceeds it.

Using fertilizers in growing red cabbage is lucrative and profitable business (table 1). But it should be noted that application of fertilizers, especially high doses of scattered, causing higher production costs. So, without fertilizing costs of red cabbage cultivation amounted to 16,60 thousand/ha, while application of fertilizers - 17,36-21,24 thous./ha, while application of microbiological agents - 16, 88 thous./ha. 
But profits by obtaining higher yields, increased more than production costs. It was determined that without fertilizer profit consist 9,8 thousand/ha in making scattered N120P120K90 - 13,56 thousand/ha, the application locally N45P45K30 + make up "Nutrivant plus oil" - 15,72 thousand uah. / ha.

That is, fertilizing scattered and locally gives to 3,76-5,04 additionally thous./ha application of EM - preparation – 4,02 thous. / ha. The highest level provides additional revenue sharing N45P45K30 (locally) + "Nutrivant plus oil" (5,92 thous. / ha). 

1. Economic efficiency fertilizing in the red cabbage growing (the average for 2009-2011 years)
	Fertilizers 
	Economic indicators 

	
	The yield of marketable products, t / ha
	Costs of cultivation, thous. uah/ha
	Profit,  thous. uah/ha 
	Profit from fertilizer, thous. uah / ha
	Costs, uah / ha
	Profitability, %

	Control (without fertilizer)  
	26,4
	16,60
	9,80
	-
	0,63
	59

	N120P120K90 (scattered) 
	34,8
	21,24
	13,56
	3,76
	0,61
	63

	N45P45K30 (locally) 
	32,2
	17,36
	14,84
	5,04
	0,54
	85

	N45P45K30 (locally) + "Nutrivant plus oil" 
	33,8
	18,08
	15,72
	5,92
	0,54
	87

	EM-technology 
	30,7
	16,88
	13,82
	4,02
	0,55
	82


Hence, the highest level of profitability seen by introducing locally N45P45K30 + make up "Nutrivant plus oil" (87 %) in the level of profitability in the control variant 59%. Also provides high level of profitability fertilizing locally (N45P45K30) and use of EM - technology (85% and 82 % accordingly).

Thus, we can conclude that localization of fertilization and strengthen optimization of mineral nutrition of plants red cabbage by fertilizing complex fertilizers of macro- and micronutrients provides the highest benefits, helping to reduce costs of products, increase profit and profitability.

Analysis of vegetable production suggests that used in the structure of agriculture of technology growing major vegetable plants enough local energy-and resource-intensive. In this regard, for a more accurate assessment of the efficiency of fertilizer use should take into account not just of economic efficiency, but also the universal energy index - the ratio of the energy accumulated in products and spent on its creation. 
2. Bioenergetic assessment fertilizing in the red cabbage growing (the average for 2009-2011 years)
	Variants 
	Bioenergetic indicators 

	
	Yield of marketable products, t/ha
	Content of dry matter,

%
	energy accumulated by yield, MJ/ha
	Total energy consumption, MJ/ha
	Coefficient of bioenergetic efficiency

	Control (without fertilizer)  
	26,4
	9,69
	31847,1
	100160
	2,13

	N120P120K90 (scattered) 
	34,8
	10,22
	44284,7
	120356
	2,47

	N45P45K30 (locally) 
	32,2
	10,26
	41134,8
	107050
	2,57

	N45P45K30 (locally) + "Nutrivant plus oil" 
	33,8
	9,61
	40437,6
	108090
	2,51

	EM-technology 
	30,7
	8,97
	34287,3
	101156
	2,27


Over the three-year data of research of red cabbage cultivation without application of fertilizer total energy consumption amounted to 100,160 MJ/ha, while energy stored agronomic crop share – 31847,1 MJ/ha the coefficient of bioenergetic efficiency was 2,13 (table 2 ). The use of fertilizers scattered N120P120K90 (for conventional technology) increases the total energy consumption for 20196 MJ/ha, and at the same time increase productivity by cultural and increased dry matter content, stored energy is increased by 12437,6 MJ/ ha. It marked the rise of bioenergetic efficiency to the level of 2.47. 

The use of local N45P45K30 and locally N45P45K30 + "Nutrivant plus oil" reduces the total energy consumption for growing cabbage and increases the energy stored agronomic crop share (40437,6-41134,8 MJ/ha), bioenergetic efficiency ratio is increased to a level 2,51-2,57. According to fertilize cabbage variants received the best value for the energy accumulated in the crop, and spent the formation of this crop. 

Conclusions: Local application of fertilizers and increasing optimization of mineral nutrition by making micronutrients enhances productivity provides the most highest benefits and is a factor in energy-saving technology for growing red cabbage. The most cost-effective system of fertilization of red cabbage is making locally N45P45K30 + makeup "Nutrivant plus oil"; profitability for this variant is 87%. Increase profitability by joint use of fertilizers and fertilizing locally "Nutrivant plus oil" makes profit growth (15,72 ths. / ha) and reduce the cost of production ( 0,54uah./kg ). 
The use of local N45P45K30 and locally N45P45K30 + "Nutrivant plus oil" reduces the total energy consumption for growing cabbage and increases the energy stored economically valuable part of the harvest coefficient bioenergetic efficiency is increased to the level of 2,51-2,57. 

Energy-saving factor in the technology of red cabbage under irrigation is the localization of fertilization and the use of foliar fertilizing compound fertilizers "Nutrivant plus oil." 
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