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ENVIRONMENTAL RISKS REDUCING CARBON SEQUESTRATION
IN SOIL ZONE NORTHERN STEPPES UKRAINE
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Smaller content of humus in arable slopes caused with the conditions of formation of soils, the influence of erosion and anthropogenic factors. A significant influence on the eroded soil genesis of the virgin ravine has vegetation that is “pumping” the main biological and absorbed other elements. Its rate depends on the intensity and capacity of the biological cycle, the nature of the localization of active accumulative roots in the soil and the localization of the litter dying plants. Comparison of humus reserves in virgin lands from stockpiles plowing indicates intensive humus formation in terms of plowing. In connection with the disposal of the biomass harvest, and also in consequence of a small proportion of perennial grasses in crop rotation is the nature of the biological cycle of substances on plowing leads to uncompensated state humus regime.
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Dehumifikatsiya land and, consequently, increased emissions of carbon dioxide - the greenhouse effect agent - is a significant cause of regime change weather conditions. This includes other destructive land degradation mechanism - desertification. In the spatial context of desertification may be regarded as the frontal phenomenon, which is to increase the area of ​​depleted ecosystems. Desertification - a manifestation of the effects of reducing biodiversity, biomass and evaluation edaphic factors influence the nature of the primary productivity of ecosystems existing in the conditions of agricultural landscapes [1].
Dimensions accumulation of humus in black soil not determined by any one factor (vegetation, activity of microorganisms, hydrothermal regime, physical and physicochemical properties), and a combination of factors and conditions, soil environment [1, 2].
Erosion of land leads to a significant loss of fertile soil and crops. The size of losses due to non-receipt of a crop of eroded land is annually about one third of agricultural GDP. This means that for every dollar created added value, one third is lost due to erosion. Should take into account several key facts [3]:
a) almost half (19 mln. ha) of arable land is located in the steppe zone of Ukraine;
b) 60% of agricultural land in the country is owned agricultural enterprises, more than half of which are located in the steppe zone;
c) nearly 45% wheat, 15% corn and 47% of sunflower grown in the plains;
d) in the steppe zone soils are most prone to erosion and loss of fertility that are most susceptible to the negative effects of climate change.
Erosion leads not only to a decrease in soil fertility and crop yields, but i to siltation of rivers and reservoirs.
As estimated in the Ukraine under the influence of erosion and subsequent years will be about 15 mln. Ha [3]. Increased erosion associated with a significant decrease in the use of mineral and organic fertilizers, which caused a sharp decline in soil humus content.
Comparing the present climate of the past (100 years ago) shows that Ukraine has become arid area due to human activities. Wind erosion has become widespread even in areas that previously were not inclined to exercise this factor. Over the past 40 years, according to data of meteorological statistics, found that the frequency of dust storms per year is 3-5 in the steppe zone, with an average duration of 8-17 hours. [4] The origin of dust storms in the conditions of Ukraine usually starts at wind speed of 20 m / sec. It should be borne in mind that black soils are most prone to wind erosion. During dust storms, they can lose up to 70 tons of soil per hectare per hour. Based on these statistics can be recognized that dust storm March 23, 2007 was not unusual for the steppe zone of Ukraine. It was recorded from space through remote sensing techniques over the territory Kakhovka reservoir. Space dust cloud was 20000km2. Three factors (dry conditions for 2 weeks, the wind speed of 20 m / sec and a lack of vegetation) led to the formation of clouds of black soil particles.
The process of water erosion, destroying soil, primarily affecting the availability of soil organic matter. Thus, the content of humus in black soil slaboerodovanyh reduced by 5-10% serednoerodovanyh - by 25-30% and 35-40% sylnoerodovanyh compared to povnoprofilnymy. In such soil composed of humus topsoil contains a relatively larger proportion of fulvic acid and less - humic, reduced its biohennist, worsening terms of growth and development of crops and eroded soil productivity is reduced by 10-40% depending on the degree of erosion.
Due to the considerable development of erosion in the area of ​​distribution of ordinary black soil humus accumulation regime violated. As a result, even a weak flush usual black soil lost from 0.5 to 2% humus [5].
The purpose of research - to distinguish content and reserves of humus in arable and virgin soils in scale: the area - rural settlement - agrolandscape the example of Dnepropetrovsk region.
Material and methods of research. In the first stage of our study was associated with determining the content and estimated reserves of humus in soils of different regions of Dnipropetrovsk region.
The study of genetic horizons slope fertility of soils in the area of ​​distribution of ordinary black soil was carried out on environmental ground DDAEU (arable land) and slopes of virgin beams in the Dnipropetrovsk region, Oleksandrivka village.
Environmental landfill has an area of ​​14 hectares and is crossed by three beams. One of them is the depth of 30 meters and slope> 7 °, two other slope of 3 °. The study was conducted on plakori (povnoprofilnyy ordinary black earth), the slope of northern exposure (slabozmytyy soil), the slope of southern exposure (serednozmytyy ground).
Virgin beams located near the landfill has slopes of northern and southern exposures 25-30 °, well developed vegetation and soils, which differ in morphology from arable. Slope soils are alluvial horizon beams, on the slope of northern exposure - 50 cm, on the slope of southern exposure - 40 cm, and then goes to the profile in the first case slabozmytyh soil, the second - serednozmytyh. Soil samples were taken every 10 cm to 100 cm depth.
Results and discussion. The humus content is directly dependent on the capacity of the humus horizon. Along with the change of power humus horizon and humus content in the flushing influenced dramatically changing its reserves. The ability of organic matter cause deep and comprehensive changes in the composition and properties of soil and store them relatively stable over time allows us to consider its gross reserves as the most important evaluation criterion for determining the potential fertility of the soil. Thus, the average reserves of humus in the region in the plow layer of black soil povnoprofilnyh normal up 120 t / ha with a range from 101 to 130 t / ha. Influenced by flushing these stocks are significantly reduced, reaching an average slabozmytyh soils and 89 t / ha (73-100 t / ha) (Table. 1). 

1.  Stocks of humus in the plow layer povnoprofilnyy and eroded soils Dnepropetrovsk region (t / ha)
	Soil
	Васильківський  р-н
	Новомосковський р-н
	Магдалинівський  р-н
	Софієв-ський р-н
	П’ятихат-ський р-н
	Синельниківський  р-н
	Середнє  по області

	Чорнозем звичайний малогумусний повнопрофільний
	130      113-134
	106      96-110
	130      103-134
	115      98-134
	120      101-139
	120      98-132
	120     
101-130

	Слабоеродований грунт
	106      
91-118
	86      
86-89
	110      
 98-112
	94      
77-103
	101       
79-120
	101       79-120
	99      
85-111

	Середньо і сильно-еродований грунт
	101      
79-104
	70       58-96
	89       
60-100
	86       70-96
	94       
86-96
	94       86-100
	89      
73-100



Thus, there is a clear relationship: the more washed away the soil, the less they humus content and reserves. According to our research in povnoprofilnomu usual black soil humus serednopotuzhnomu (Dnipropetrovsk region) in the layer 0-10 cm humus content was 4.25%, 10-20 cm - 4,05%, 20-30 cm - 3.9%, decreasing at a depth of 70-80 cm by 1.4% and 90-100 cm - 0.6%. While both slabozmytomu ground these figures were respectively 3.26; 2.9; 2.8; 0.7 and 0.5%; Wash off in the medium - 2.0; 1.9; 1.8; 0.2 and 0.1% (Table. 2).
Stocks humus layer 0-100 cm influenced flushing decreased from 292.1 tons / ha (povnoprofilnyy ordinary black earth), 211.1 tons / ha (slabozmytyy soil) and 124.6 t / ha (serednozmytyy). A clear reduction in inventories observed humus in the plow layer (0-30 cm) from 146.6 tons / ha to 107.4 and 68.4 t / ha, which is 36% and 2.1 times.
2. Content and reserves of humus in arable soils and slopes plakoru
	Soil, cm
	NH humus. povnoprofilnyy
	Slabozmytyy soil
	Serednozmytyy soil

	
	%
	т/га
	С, %
	%
	Т/га
	С, %
	%
	т/га
	С, %

	0-10
	4,25
	51,0
	2,50
	3,26
	39,0
	1,90
	2,00
	24,0
	1,18

	10-20
	4,05
	48,6
	2,38
	2,90
	34,8
	1,71
	1,90
	22,8
	1,11

	20-30
	3,90
	46,8
	2,29
	2,80
	33,6
	1,65
	1,80
	21,6
	1,06

	30-40
	2,90
	34,8
	1,79
	2,70
	32,4
	1,59
	1,90
	22,8
	1,11

	40-50
	2,20
	26,4
	1,29
	1,50
	18,0
	0,88
	1,10
	13,2
	0,65

	50-60
	2,00
	26,0
	1,18
	1,20
	15,6
	0,71
	0,60
	7,2
	0,35

	60-70
	1,90
	24,7
	1,12
	0,90
	11,7
	0,53
	0,50
	6,5
	0,29

	70-80
	1,40
	18,2
	0,82
	0,70
	9,1
	0,41
	0,20
	2,6
	0,12

	80-90
	0,60
	7,8
	0,35
	0,80
	10,4
	0,47
	0,20
	2,6
	0,12

	90-100
	0,60
	7,8
	0,35
	0,50
	6,5
	0,29
	0,10
	1,3
	0,06

	0-100
	
	292,1
	
	
	211,1
	
	
	124,6
	



The data from the reduction of inventories and humus reflect its connection with the terrain, and the difference in solar and thermal radiation.
The difference in heat and water regimes on the slopes of varying exposure affects both the production of biomass, and the microbial processes, resulting in a different rate of accumulation, mineralization and humification of organic matter.
In our studies as a result of a significant display of water erosion on the slope of southern exposure are formed soils with less humus content and humus shortened profile. On the slopes of northern exposure where erosion is less pronounced power humusovanoho profile and humus content greater than the slopes of southern exposure is 40%, but compared with upland soil humus content is reduced by 20% (slope of northern exposure) and 2 times (slope southern exposure).
Analysis of arable soil humus state ecological landfill showed that the slope of northern exposition contains humus 0.4 (90-100 cm layer) - 1.2% (0-10 cm layer) over southern exposure and slope 0.1 - 1 % less than povnoprofilnyy black soil (plakor). Research arable soil ecological landfill using profiles showed that the slope of southern exposure observed a significant reduction of humus content (2.0%) relative to soil plakora (4.25%). This is not only influenced by water erosion, but its hydrothermal conditions. During the study, virgin soil research fields DDAE located on the territory of the beam "Bublikova", it was found that the slope of northern exposure formed namytye soils with humus horizon is 50 cm. The biggest difference is observed between the slope of northern exposure and plakorom (tab. 3).

3. 3. The content of humus and soil carbon virgin beams
	Terrain
	Layer, sm

	
	0-10
	10-20
	20-30
	30-40
	40-50
	50-60
	60-70
	70-80
	80-90
	90-100

	Плакор
	5,15   3,00
	4,05   2,35
	3,27   1,90
	2,72   1,58
	2,26   1,31
	2,52   1,47
	1,86   1,08
	1,87   1,09
	1,37   0,80
	0,97   0,55

	Схил північної експозиції
	7,85   4,56
	6,68   3,88
	5,30   3,08
	5,30   3,08
	3,15   1,83
	3,05   1,77
	2,93   1,70
	2,52   1,46
	2,26   1,31
	2,05   1,19

	Схил південної експозиції
	7,20   4,19
	6,35   3,69
	4,98   2,90
	4,55   2,65
	3,10   1,80
	2,98   1,73
	2,52   1,47
	2,35   1,37
	2,07   1,20
	1,83  1,06


Примітка: в чисельнику – гумус, %,  в знаменнику – вуглець, %

Thus, the slope of northern exposure humus content was 7.85% (0-10 cm layer) on the slopes of southern exposure - 7.2%, and plakori - 5.15%. In the deeper layers (10-20,20-30,30-40 etc.) humus content decreases, but even at a depth of 100 cm it is quite high and amounted to respectively 2.05 - 1.83 - 0.97%. Virgin soils have significant reserves of humus (tab. 4).





4. Reserves of humus in virgin soils beams
	Terrain
	Layer, sm

	
	0-10
	10-20
	20-30
	30-40
	40-50
	50-60
	60-70
	70-80
	80-90
	90-100
	0-100

	Плакор
	61,8
	48,6
	39,2
	32,6
	27,1
	32,2
	24,2
	24,3
	17,8
	12,4
	320,2

	Схил північ-ної експозиції
	94,2
	80,2
	63,6
	63,6
	37,8
	39,6
	38,1
	32,8
	29,4
	26,7
	506,2

	Схил півден-ної експозиції
	86,4
	76,2
	59,8
	54,6
	40,3
	38,7
	32,8
	30,6
	26,9
	23,8
	470,1



As shown in Table 4, the maximum margin of humus seen on the slope of northern exposure 506.2 t / ha. Its value is 8% higher than the slope of southern exposure and 37% than plakori. Comparing data on the distribution of humus in the meter soil layer we can see that the process dehumifikatsiyi not only covers arable layer. Dehumifikatsiya soil is influenced by two processes: the mineralization of humus and erosion. However, the processes that lead to dehumifikatsiyi soils at different terrain variety. If the watersheds where virtually no erosion, reduction of humus content is exclusively due to salinity, on the slopes of dehumifikatsiya defined as mineralization of humus and erosion. In plowing comparable to virgin dramatically decreases the amount of organic residues.
The application of biological technology in land conservation leads to increased carbon content in the soil. In this case, CO2 emissions are reduced by a very low degree of topsoil through the use of zero or minimum tillage and traffic mulchuyuchoho layer. Increased humus content in the soil by using technologies No-till and minimum tillage promotes carbon sequestration. Field experiments in the field of natural farming, agricultural firms conducted in "Agrosoyuz", "Steppe" and some farms Dnepropetrovsk region showed positive results when used technologies No-till and minimum tillage. To reflect the economic effect of natural agriculture scientists DDAEU was designed business plan of growing "organic" cereal and legume crops on 30 hectares of land area ahrokoroporatsiyi "Steppe". Natural agricultural production is the only one among a wide range of management techniques that do not harm the environment. Natural agricultural production systems based on specific and precise requirements of the production process, aimed at supporting optimal ecosystem for social, environmental and economic levels. 

Conclusions
1. Zonal farming systems are based on a multi-year average and the average potential growth class soils. Instability change steppe agriculture provides a wide range of environmental conditions, topography and diversity of soil.
2. The smaller humus content in arable slopes due to the formation of soil conditions, exposure to erosion processes and anthropogenic factors. Significant impact on the genesis of virgin soil on sloping beams has vegetation that is "pumping" the main biofilnyh and absorbed other elements. Its magnitude depends on the intensity and capacity of the biological cycle, the nature of the localization of active absorbing roots in the soil and localization rain of dead plants.
3. Comparison of humus reserves in virgin soils with reserves in plowing indicates dehumifikatsiyu intensive in terms of plowing. Due to the exclusion of biomass yield, and as a result the fate of small grasses in crop rotation, the nature of the biological cycle of matter on plowing leads to uncompensated state humus regime.
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Меньшее содержание гумуса на пахотных склонах обусловлено условиями формирования почв, влиянием процессов эрозии и антропогенных факторов. Значительное влияние на генезис склоновых почв целинной балки оказывает растительность, которая ведет “перекачку” главных биофильных и других поглощенных элементов. Ее масштабы зависят от интенсивности и емкости биологического круговорота, характер локализации активных поглощающих корней в почве и локализации детрита отмирающих растений. Сравнение запасов гумуса в целинных почвах с запасами на пахоте свидетельствует об интенсивной дегумификации в условиях пахоты. В связи с отчуждением биомассы с урожаем, а также вследствие малой доли многолетних трав в севооборотах, характер биологического круговорота веществ на вспашке приводит к некомпенсированному состоянию гумусного режима.
Ландшафт, склоны, эрозия, почвы, возделывание, дегумификация



