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The results of years of research are shown and the current state of agricultural land fertility in Poltava region are summarized. The dynamics of providing of soils of Poltava region with boron are analyzed and recommendations for their further suspension of degradation and also resumption of fertility. Laboratory studies during 2001-2010, determined that the boron content in soils of the region for the last two surveys essentially unchanged. According to the VIIIth round of survey, the average content of boron is 1.05 mg / kg of soil to 1.11 mg / kg in the IXth round.
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Statement of the problem. The contents of mobile forms of boron in soils of Ukraine ranges from minimal (trace) quantities in sod-podzolic loamy soils of Polessya to 3.37 mg / kg of soil – in saline black soil. Soils of Polessya must be attributed to the soils with severe shortage of boron, sod-podzolic surface gley soils of Carpathians are assigned to a group with an average content of boron – 0.3-0.5 mg / kg of soil. Soils of Steppe regions containing boron of 0,18-2,30 mg / kg of soil is classified to the group with a high content of this element [5].
Agrochemical monitoring conducted by the Institute of Soil Science and Agricultural Chemistry named after A. N. Sokolovskyi of Agrarian Sciences, proved that 25% of arable land has a low maintenance and the lack of boron. The total content of boron in different types of soil can reach from 1-2 to 50-80 mg / kg of soil. In soils of Polessya the background of its average content, is 8 mg / kg of soil. In some soils boron content can be up to 1.5 mg / kg, which is even below the threshold concentration. In the area of ​​Forest the background boron content is 6-12 mg / kg. In the soils of forest-steppe zone boron content is slightly more than the steppe, its content is 10-11 mg / kg of soil. The best securing with boron has saline soils. Absorption coefficient of boron from the soil is only 3-10%, depending on a number of factors (soil acidity, moisture, organic matter content, particle size distribution of the soil, high content of calcium and potassium).
Humus accumulation plays not the last role in the accumulation of motor forms of trace elements in the soil and there is feedback with the evaluation of agrochemical land. With increasing of humus in 2.9 times the accumulation of trace elements occurs from 1 to 1.8 times slower, i.e. the content of trace elements is influenced under a complex of factors, one of which is the size of distribution. The direct use of trace elements and regulators of development in the conditions with a different number of physical clay gives an increase of yield of 30% that is observed in all variants of foliar application [1].
Prolonged use of only chemical fertilizers, as separately taken agro event, reduces the overall of effective soil fertility. Increasing of doses of fertilizer in three times during the second crop rotation changes the security level of trace elements and therefore pooled index of soil quality [4].
Boron helps calcium intake by plants from the soil. Boron deficiency in the soil affects calcium intake by plants due to its high content. In the case of high soil potassium needs of crops in boron quickly increase.
For an accurate assessment of these transformations and the implementation of directional regulation of soil processes there is a need for systematic observations of them, that is, the organization of monitoring service.
Currently, the only government organization that conducts regular monitoring surveillance of soil fertility, is “State Scientific and Technological Center of soil fertility”, in regions – centers “Oblderzhrodyuchist” who perform work on agrochemical certification of soils (cyclical – once in five years).
In the Poltava control center “Oblderzhrodyuchist” considerable material concerning agrochemical characteristics of 20 cm (topsoil) soil of farmland area have been accumulated.
Analysis of major studies and publications which discuss the problem. The source of boron are minerals and precipitation, which carry boron industrial emissions or raised into the atmosphere the drops of sea water (coastal zone of the sea). For example, the amount of boron that is introduced into the soil of Poland with precipitation, on average is: in rural areas – 24 g / ha, at the seaside – 41 g / ha , and in industrial – 142 g / ha. Much of the boron are brought with fertilizers and plant protection agents; plants consume boron as boric acid. Number of the used boron depends on the type of forest plants and is on average 100 g / ha (possible variation from 60 to 600 g / ha). The highest boron content in vegetable crops is found in cabbage and spinach, and in fruit – in apples and citrus. Unlike other trace elements boron role in physiological processes is not fully understood. It is known for his involvement in the structure of cells. Lack of boron affects the meristem negatively. Its sufficient presence in the soil has a positive effect on flowering and fruiting. A lack of boron causes necrosis of the aerial parts and roots (e.g. sugar beet), dying of grown buds, wilting of leaves and chlorosis, reduction of root growth. To the signs of boron deficiency belongs such phenomenon as the formation of a shell on apples. Diseases caused by lack of boron occur frequently in plants growing on soils with a low content of boron in acidic or light soils of wet climate. [3]
Sufficient provision of boron is the basis for high yields of seeds and fruits, as well as the improvement of the frost resistance of certain fruit trees (cherry, peach). A lack of boron may affect the quality of the crop. For example, the saler roots turns brown and loses its taste, potato tubers are small, have a cracked surface and are brownish inside. Harmful to plants is also an excessive concentration of boron in the soil. Poisoning with boron in plants is bronzing of leaves, often only the edges of the leaf blade; in case of a greater concentration of boron plant dries. Diseased plants contain significant amounts of boron. Harmful effects of boron can be reduced by liming of soils. There is no data on the influence of boron on some animals. However good quality of fruits that we eat is largely dependent on its participation.
The purpose of research. The aim of research was to study the assessment of changes over time and soil of Poltava region in the last two rounds of agrochemical examination (VIII – 2001-2005 years and IX – 2006-2010 years) of boron.
Research objective. Literary analysis showed that the question of the content of trace elements in soils, particularly boron in Poltava remains very poorly understood today. It also served as a sufficient basis for research regarding the content in forest soils of Poltava region and its dynamics over time in a given region.
Materials and methods. The object of the research was to study the availability of soils of Poltava region with boron. The material for the study was soil samples, which were selected from 2001 to 2010 by specialists of Poltava control center “Oblerzhrodyuchist” in agricultural units of Poltava region. Research of data samples was carried out according to OST 10150-88 in 0,1% MqSO4 solution.
Studies. Research was conducted by certified specialized analytical testing laboratory, equipped with modern measuring equipment, testing equipment, and highly qualified specialists, certified with the right sample preparation and measurement. Chemical-analytical studies were carried out in accordance with the officially approved procedures.
Crops consume boron throughout the growing season. Under the influence of boron the synthesis and transport of carbohydrates, growth substances (hormones, RNA, DNA) and ascorbic acid from the leaves of generative organs and to the roots improves. Boron is required for plants growth and development of meristematic tissue. It should be noted that crops consume boron throughout the growing season. Average takeaway of boron (B) by yield of sugar beet 80-100 kg / ha – 80-90 g / ha and rapeseed 8-10 kg / ha – 100-120 g / ha, sunflower seeds 10-12 kg / ha – 120-160 g / ha.
Lack of boron in plants leads to the young tissue destruction, suspension of growth roots, stems and extinction of points of growth in plants. Boron promotes germination of pollen in pollen tubes pollination of flowers and fruiting. In the case of boron deficiency on crops of oilseed rape root system is deformed, necrotic spots appear, growth of points of growth becomes slower, stems crack, blooms suspend and wintering of winter rape worse. It should be pointed out that physiological disorder caused by deficiency of boron, can not eliminate other substances, including fungicides [2]. Boron deficiency in the soil leads to a hidden deficit of boron in plants and emergence of a number of dangerous diseases: creamy chlorosis of points of growth, dry root rot, rotten core, apical head sores of sugar beet.
Analysis of the results (Table 1) shows that the land of surveyed areas by the content of boron practically belongs to two classes: the land with the secondary and higher supply (excluding 11 hectares in the VIIIth round and 17.3 hectares in the IXth round of low supply). To secondary availability of soils in the area belong 362.9 hectares, to high – 689.6 thousand hectares in the IXth round of the survey and, therefore, 147 thousand hectares and 811.6 hectares – in the VIIIth round of agricultural chemistry test. The weighted average rate in the region is 1.05 mg / kg of soil. Reduction of the previous round is 0.06 mg / kg of soil. This indicator can be ignored as an error that is allowed in determination of this item. Average content of boron in Velykobagachanskiy (from 1.19 to 0.87 mg / kg of soil), Hlobynskyy (from 1.27 to 0.84 mg / kg of soil), Dicanskyi (from 1.02 to 0.91 mg / kg of soil) Carlivka (from 1.35 to 1.10), Kobeliatskyi (from 1.19 to 1.01), Kozelschanskyi (from 1.18 to 1.09), Orzhitskyi (from 1.42 to 0.81 ), Pyriatyn (from 1.02 to 0.85), Semenivskyi (from 1.21 to 0.96) areas slightly decreased. The greatest reduction of boron in the soil is on farm land formations of Kotelva (- 0,5), Hlobynskyi (- 0.43), Orzhitskyi (- 0.61) Reshetylivskyi (- 0.47) areas. The highest index of this element – in soils of Khorolskyi area (weighted average – 1.77 mg / kg of soil) and the greatest increase in boron content (content for five years increased by 0.43 mg / kg soil) is observed. Generally boron content in the past 10 years remains stable.
Conclusions:

1. Arable land of Poltava region is well stocked with boron.

2. It is fundamentally impossible to complete assimilation of the major nutrients (nitrogen, phosphorus and potassium) of plants without minerals. Micronutrient metabolism violates the course of physiological processes in plants. Trace elements promote synthesis in plants of full spectrum of enzymes that allow more intensively using of energy, water and macronutrients.
3. Only through a balanced use of fertilizers containing micronutrientsit is possible to get maximum yield of good quality that genetically embedded in seed of crops. Lack of micronutrients in an accessible form in the soil leads to lower speed of processes that are responsible for the growth of plants. Ultimately, this leads to loss of yield and its class and unsatisfactory organoleptic properties.
4. Number of elements in the soil permanently decreases by their absorption and removal of grown products and weeds. With the decline of organic matter entering the soil we almost stopped their natural replenishment.
5. Sometimes the lack of a few tens of grams of a limiting absorption of other minerals battery stops the growth of the crop, even at high backgrounds of power by macro elements. The most important micronutrients for it are manganese, molybdenum, copper, zinc, boron. They are brought into the soil with fertilizers and foliar feeding and pre-sowing seed processing by salt minerals.
6. In case of high pH (> 7.5) borate – B (OH) 4  is formed – and boron becomes available for plant condition. It forms stable compounds with iron and aluminum, organic matter and clay minerals of the soil. Excessive use of meliorants that raise the pH may create conditions in which boron is not available.
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1. Agrochemical characteristics of surveyed lands on the content of boron in the Poltava region

	Region
	Number round survey
	Year of survey
	Surveyed area, ths. hectares
	Площі ґрунтів за вмістом бору, тис. га
	Average weighted rate, mg / kg of soil

	
	
	
	
	Very low
	Low         
	Medium           
	Increased
	High              
	Very high
	

	
	
	
	
	
	
	
	
	
	
	

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	V.-Bahachanskyi

	VIII
	2001
	26,6
	-
	0,4
	2,8
	-
	23,4
	-
	1,19

	
	IX
	2006
	38,4
	-
	0,4
	9,3
	-
	28,7
	-
	0,87

	Gadyachskyi

	VIII
	2001
	50,1
	-
	2,6
	8,8
	-
	38,7
	-
	1,01

	
	IX
	2006
	67,3
	-
	1,6
	10,9
	-
	54,8
	-
	1,15

	Hlobynskyi

	VIII
	2002
	71,1
	-
	-
	8,1
	-
	63,0
	-
	1,27

	
	IX
	2007
	64,9
	-
	1,5
	23,2
	-
	40,2
	-
	0,84

	Grebenkovskyi

	VIII
	2003
	23,9
	-
	0,3
	1,8
	-
	21,8
	-
	1,13

	
	IX
	2008
	24,7
	-
	1,5
	23,2
	-
	-
	-
	1,48

	Dykanka


	VIII
	2004
	22,8
	-
	-
	2,8
	-
	20,0
	-
	1,02

	
	IX
	2009
	31,5
	-
	0,4
	9,8
	-
	21,3
	-
	0,91

	Zenkovskyi

	VIII
	2005
	52,6
	-
	0,6
	12,8
	-
	39,2
	-
	0,93

	
	IX
	2010
	43,1
	-
	0,1
	7,4
	-
	35,6
	-
	0,96

	Karlivskyi


	VIII
	2005
	29,0
	-
	-
	0,1
	-
	28,9
	-
	1,35

	
	IX
	2010
	29,1
	-
	-
	1,4
	-
	27,7
	-
	1,10

	Kobelyakskyi

	VIII
	2003
	45,2
	-
	0,5
	2,6
	-
	42,1
	-
	1,19

	
	IX
	2008
	48,4
	-
	0,1
	10,2
	-
	38,1
	-
	1,01

	Kozelshchina


	VIII
	2004
	30,1
	-
	-
	1,4
	-
	28,7
	-
	1,18

	
	IX
	2009
	27,8
	-
	0,7
	4,7
	-
	22,4
	-
	1,09

	Kotelevskyi

	VIII
	2004
	31,4
	-
	-
	3,3
	-
	28,1
	-
	1,10

	
	IX
	2009
	34,5
	-
	1,2
	25,3
	-
	8,0
	-
	0,60

	Kremenchug


	VIII
	2005
	28,2
	-
	-
	8,9
	-
	19,3
	-
	0,83

	
	IX
	2010
	33,9
	-
	0,8
	12,0
	-
	21,1
	-
	0,84

	Lokhvytsky


	VIII
	2001
	51,3
	-
	3,3
	20,3
	-
	27,7
	-
	0,83

	
	IX
	2006
	56,4
	-
	0,8
	20,6
	-
	35,0
	-
	0,82

	Lubnu
	VIII
	2005
	51,9
	-
	0,1
	22,8
	-
	29,0
	-
	0,78

	
	IX
	2010
	48,1
	-
	-
	9,8
	-
	38,3
	-
	1,04

	Mashivskyi
	VIII
	2002
	37,2
	-
	-
	0,1
	-
	37,1
	-
	1,39

	
	IX
	2007
	48,2
	-
	-
	48,2
	-
	-
	-
	1,73


Continuation of Table 1
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	Mirgorodskyi

	VIII
	2002
	61,2
	-
	0,1
	8,5
	-
	52,6
	-
	1,00

	
	IX
	2007
	71,9
	-
	0,4
	13,2
	-
	58,3
	-
	1,01

	N-Sanjary


	VIII
	2003
	42,6
	-
	-
	7,0
	-
	35,6
	-
	1,14

	
	IX
	2008
	43,0
	-
	5,3
	37,7
	-
	-
	-
	1,19

	Orzhitskyi

	VIII
	2005
	42,2
	-
	-
	1,1
	-
	41,1
	-
	1,42

	
	IX
	2010
	41,7
	-
	-
	17,5
	-
	24,2
	-
	0,81

	Pyryatyn


	VIII
	2004
	33,3
	-
	0,2
	3,2
	-
	29,9
	-
	1,02

	
	IX
	2009
	36,2
	-
	0,3
	10,1
	-
	25,8
	-
	0,85

	Poltava


	VIII
	2003
	35,0
	-
	-
	4,9
	-
	30,1
	-
	1,23

	
	IX
	2008
	40,8
	-
	0,1
	2,8
	-
	37,9
	-
	1,16

	Reshetylivskyi

	VIII
	2004
	42,7
	-
	0,3
	10,0
	-
	32,4
	-
	1,13

	
	IX
	2009
	29,3
	-
	-
	22,3
	-
	7,0
	-
	0,66

	Semenivskyi

	VIII
	2004
	28,9
	-
	-
	1,5
	-
	27,4
	-
	1,21

	
	IX
	2009
	55,9
	-
	0,3
	16,0
	-
	39,6
	-
	0,96

	Khorolskyi

	VIII
	2002
	47,7
	-
	-
	2,9
	-
	44,8
	-
	1,24

	
	IX
	2007
	58,4
	-
	0,2
	1,7
	-
	56,5
	-
	1,77

	Chornuhynskyi

	VIII
	2001
	23,9
	-
	1,2
	8,2
	-
	14,5
	-
	0,85

	
	IX
	2006
	24,0
	-
	1,0
	12,8
	-
	10,2
	-
	0,74

	Chutovskyi

	VIII
	2003
	30,6
	-
	-
	0,1
	-
	30,5
	-
	1,23

	
	IX
	2008
	35,2
	-
	-
	4,7
	-
	30,5
	-
	1,25

	Shishatskyi

	VIII
	2001
	30,1
	-
	1,4
	3,0
	-
	25,7
	-
	1,25

	
	IX
	2006
	37,1
	-
	0,6
	8,1
	-
	28,4
	-
	0,93

	Total for the region
	VIII
	2001–2005
	969,6
	-
	11,0
	147,0
	-
	811,6
	-
	1,11

	
	IX
	2006–2010
	1069,8
	-
	17,3
	362,9
	-
	689,6
	-
	1,05
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