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THE EFFECTIVENESS OF WATER-SOLUBLE FERTILIZERS FOR THE MAIN CROPS IN CLIMATE CHANGE 
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Temperature and water regimes have changed over the past few years in Poltava in the weather conditions. So during the growing period of 2008–2012, an increase in the average temperature of 1.8 0C, an increase of 13.1% from the average long-term rates and a decrease in rainfall at 72.5 mm, or 23.2% was observed. The leading role in increasing the productivity of crops belongs to fertilizers. With the significant rise in price of energy and agrochemicals, foliar feeding by complex water-soluble fertilizers becomes particularly relevant. The use of this agro method in the left-bank forest-steppe zone of Ukraine with not persistent moisture makes it possible to increase the productivity of winter wheat by 25.8%, corn grain by 12.7%, sugar beet by 15.7%, and significantly improve the quality of products.
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Statement of the problem. In Poltava , as in most of the left-bank forest-steppe of Ukraine, wet is one of the uncontrolled factors limiting crop yields. By specific conditions a law of minimum in our region is a moisture level of plants, which causes environmental limit of productivity. To form this level of harvest other necessary resources should be considered and spent [6].

Soil fertility – one of the most important factors that determines the limit of productivity of culture and at the same time makes it possible to reduce the dependence on adverse weather conditions. Unstable weather conditions, according to many studies, cause fluctuations in crop yields within plus or minus 40-50%. However, these fluctuations are significantly reduced (almost twice) in cultivated soils that are used on the basis of expanded reproduction of an effective fertility [7].

The intensity of growth processes of crops permanently dependents on the action of the environment. The negative effects are extreme environmental conditions, especially for young plants [1].

One effective way (including the years with high moisture provision) is the use of fertilizers. In this case, the creation of water consumption per unit of crops is reduced by 10-34 % [ 3].
Analysis of major studies and publications which discuss the problem. According to scientific data, the application of mineral fertilizers for winter wheat after non steam precursors are highly reliable and effective method of reducing the negative impact of moisture deficit on the size of the crop. By fertilizing the plant growth and development accelerates, their root improves, besides the roots penetrate deeper into the soil, contributing to a more rational use of productive moisture reserves for the onset of dry conditions [ 5].

By systematic application in rotation of mineral and organic fertilizers increments of crop yields stabilize. Possible reducing of this rate in low water provision is only 1-7 %, compared to favorable water regime. The effectiveness of fertilizers and plant resistance to adverse conditions are significantly influenced by the choice of optimal timing of fertilizer and methods of their use. Yes, Colossus, maize, sugar beet, sunflower greatly increase productivity by applying fertilizers under basic soil. The highest growth rates of spring barley and millet are prepared by local application of fertilizer to a depth of 8-12 cm below the pre-sowing cultivation. In this case, the costs of moisture to create a yield unit, compared to folding way of plants introduction, decreased to 15-20% with a simultaneous increase of productivity [7].

Therefore, it is imperative that from the beginning of the growth and development the plants have optimal soil nutrition regime. Significant reserve for this is the use of fertilizers in the form of complex compounds, balanced by major nutrients and content of micronutrients and growth regulators.

The main source of replenishment of soil moisture is precipitation. It was found that during the formation of crop the plants use only 25-30 % of annual precipitation, about 40 % of available soil moisture reserves during the growing season evaporates directly from it [ 2].

One of the most effective measures for adaptation of crops to extreme weather conditions (such as high temperatures and lack of moisture) is outside root feeding.
Purpose. The purpose of this study is to evaluate the changes of yield and quality of crops, improved physiological properties and water plants under water-soluble fertilizers, as well as to evaluate their cost-effectiveness.

Objective: to determine the effectiveness of foliar application of complex water-soluble fertilizer).
Materials and methods. Experiments were performed in Poltava State Agricultural Experimental Station named after M. I. Vavilov of Institute of pig and APV NAAS of Ukraine.

Soil research areas – typical humus rich soil, difficult loamy, is characterized by the following agrochemical parameters: the humus content in the upper soil layer (0-20 cm) – 4.9% nitrogen (by Kornfild) – 15.1 mg, mobile forms P2O5 and K2O (according to Chirikov) – 6.9 mg and 14.9 mg per 100 g of soil pH (saline) – 6.5.

Studies were conducted with crops like winter wheat, maize and sugar beet. All cultures were grown under intensive technologies. The area of ​​cultivated land – 175 m², accounting land – 100 m². Repetition in the experiment – three times.
Studies. In recent years, much has changed in Poltava temperature and water regimes. Changing of these parameters was as during the growing season so by month (Table 1.) The temperature in spring months increased by an average of 8,9-15,7 %, in summer – by 8,4-10,8 %, and in autumn – by 13,9-231,6 %. In November 2012 the average temperature was 4.4 ºC, and in 2010 – 8.5 ºC, and so the average index of month for 2008-2012 was higher on 2.5 ºC for middle of many years – 1.9 ºC. At the same time, respectively, for these periods, the rainfall decreased by 12,2-23,6 % in spring and 18,5-35,6 % – in summer , for autumn (i.e. in September and October ), this figure even rose on 1.1 % and 9.5 % respectively , while in November decreased on 43.7 %. September and October figures for rainfall does not really reflect the situation in all the years of research, since September 2010, they fell to 115 mm, and in October 2012 – 125 mm, which corresponds to 2.5 and 2.9 years of monthly norms. This raised the average index. In all other years, these months were more drier relatively long-term data. Elevated temperature and decrease in rainfall adversely affect the germination, growth and development of winter and early spring crops.

1. Average monthly temperature and precipitation for growing season (April - November)
	Index 
	Квітень
	Травень
	Червень
	Липень
	Серпень
	Вересень
	Жовтень
	Листопад
	За 

вегетаційний період

	Air temperature, 0С

	The average for 49 years (1964-2012)
	9,5
	15,7
	19,4
	21,3
	20,2
	14,6
	7,9
	1,9
	13,8

	Average for 5 years (2008-2012)
	11,0
	17,1
	21,4
	23,6
	21,9
	16,0
	9,0
	4,4
	15,6

	% Of the average long-term
	115,7
	108,9
	110,3
	110,8
	108,4
	109,6
	113,9
	231,6
	113,0

	Precipitations, mm

	The average for 49 years (1964-2012)
	32,6
	46,6
	66,6
	63,4
	42,7
	46,4
	43,2
	43,5
	385,0

	Average for 5 years (2008-2012)
	24,9
	40,9
	52,4
	40,8
	34,8
	46,9
	47,3
	24,5
	312,5

	% Of the average long-term
	76,4
	87,8
	78,7
	64,4
	81,5
	101,1
	109,5
	56,3
	81,2


As well known, the leading role in improving crop productivity of fertilizer. Only part of the chemical elements that are absorbed by the root system is included directly into the organic matter of plants. But the main role of mineral components is defined in the regulation of life processes.

The results gave grounds to establish that the water soluble fertilizers enhance the functional physiological activity of plants by increasing the concentration of chlorophyll in them, increasing the efficiency and productivity of photosynthesis, reducing the respiration rate (Table 1).

Equally important is the fact that in this case, water is consumed more rational by plants. Loss of water plants in areas treated with water-soluble fertilizer is less than non fertilized (Table 2).
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Table 1. Physiological and biochemical parameters of winter wheat (flowering phase)
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Foliar feeding water soluble fertilizer Akvarin contributed not only to the increase of crop yield, but also improved the quality of winter wheat and sugar beet (Table 2).

Using of Akvarinu 4 kg / ha under winter wheat increased its productivity by 6.4 kg / ha. Compatible introducing of water-soluble fertilizer with urea increased the rate of 6.1 kg / ha, grain protein content (relative non fertilized areas) increased by 0.8% and 0.9 %. Return of 1 hrn costs was 5.1 and 4.4 hrn respectively.

Comparing the impact of major mineral fertilizer with foliar feeding, it was found that corn yield was higher on 15.0 kg / ha for the main application of traditional nitrogen- phosphorus- potassium fertilizers than with water-spray. At the same time return of 1 hrn costs was 5 times lower.

Three-time cultivation of sugar beet crop by water soluble fertilizer, urea and potassium permanganate contributed to productivity of growth relatively non fertilized plots on 56.0 kg / ha. Collection of sugar per 1 hectare increased on 16.4 kg / ha for return of 1 hrn cost by 13.1 hryvnia.

2. Productivity of agricultural crops depending on the system of fertilization

	Index 
	Culture 

	
	Winter wheat 
	Maize on grain 
	sugar beet

	
	control (without fertilizers)
	1*
	2**
	control (without fertilizers)
	1*
	N60P50K50
	control (without fertilizers)
	1*

2**

3***

	Yield, kg / ha
	24,8
	31,2
	30,9
	63,9
	72,0
	87,0
	484
	540

	Protein content,%
	10,0
	10,8
	10,9
	–
	–
	–
	–
	–

	Collection of sugar, kg / ha
	–
	–
	–
	–
	–
	–
	84,0
	100

	Return 1hrn. Expenses, hrn
	–
	5,1
	4,4
	–
	5,5
	1,1
	–
	13,1


Note:

* - Foliar feeding of plants by Akvarin 4 kg / ha;

** - Foliar feeding of plants by Akvarin 4 kg / ha + urea 8 kg / ha;

*** - Foliar feeding of plants by Akvarin 4 kg / ha + urea 8 kg / ha KMnO4 + 0.5 g / ha.

Conclusion. Over the past five years (2008-2012) during the growing season (April – November) there was an increase in the average temperature of 1.8 ºC, representing 13.1% and a decline in rainfall at 72.5 mm (23 2%). Apply of water-soluble fertilizer enhances photosynthetic activity of plants and reduce the cost of water to form a harvest unit. Foliar feeding of plants with complex water-soluble fertilizers made ​​it possible to increase the productivity of winter wheat by 25.8%, corn grain – by 12.7%, sugar beet – at 15.7%, significantly improving their quality.
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