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SEASONAL VARIABILITY OF NUTRIENTS IN THE RIVER VORSKLA

Reviewer ( candidate of agricultural sciences M. A. Pishchalenko
Specified is the main factors that have the greatest impact on the seasonal variability of nutrients in the river Vorskla. Found that an important role is played by the natural cyclical fluctuations in water flow and its regulation of . Specified is a direct relationship between the vital functions of aquatic and seasonal content of nutrients in water bodies . The results of research on the impact of hydrobiological ( photosynthetic ) processes and biological factors on fluctuations in the values ​​of nutrient content . Emphasized that the levels of nutrients limiting the development of biological processes in the water. Determined that the variability of nutrients in river water has a distinctly seasonal. The dependence on the magnitude of water runoff and the development of hydrobiological processes.
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Statement of the problem. With the growth of the urban population and the development of industrial production increased amount of wastewater and increased concentration of pollutants, which led to the pollution of rivers and seas. This led to the rapid propagation of some algae to "bloom" natural reservoirs. As a result, the oxygen disappears, that adversely reflected on fishes and other inhabitants of the waters. In addition, dramatically reduced the rate of flow of the rivers, and the time water flow to the mouth of the river has increased several times. This created favorable conditions for eutrophication ("bloom") of water.By the nutrients that cause eutrophication thing, are primarily nitrogen, phosphorus and silicon in various compounds. The most important are phosphorus and nitrogen binding elements fabric of any living organism. The concentration of nutrients and their mode depends on the intensity of biological and biochemical processes in the reservoir and the number of nutrients that enter the body of water with sewage and surface runoff in the catchment area. Mode of nutrients considered as benchmarks potential eutrophication. 

Analysis of major studies and publications which discuss the problem. Eutrophication (from the Greek «eutrophia» - good food ) - the enrichment of water nutrients, accompanied by an increase in the productivity of the reservoir (4(. Eutrophication - increase the content of nutrients in the pond, causing rapid multiplication of algae, reducing water clarity and dissolved oxygen in the deep layers of organic matter due to decomposition of dead plants and animals, and the mass destruction of benthic organisms. Eutrophication can be a natural consequence of aging reservoirs, fertilizer or sewage pollution (1(. It is believed that excessive eutrophication of water bodies begins in the content of nitrogen in water at a concentration of 0.2-0.3 mg/l and phosphorus - 0.01-0.02 mg/l. In the transition from oligotrophic to mesotrophic waters and eutrophic significantly increases the fate of ammonia nitrogen in its total (5(.When regulating river flow time of the water from its source to the mouth increases 10-15 times . Slower water exchange in the river system is accompanied by significant changes in hydrochemical and hydrobiological regime. Additions of organic and toxic compounds, nutrients contributes to conditions evtrofikatsni reservoir, disruption of purification, overgrown, that the mass of higher aquatic vegetation. Research concentration of major ions and nutrients in rivers Dnieper river basin indicate that anthropogenic factor significantly affects the nitrogen and phosphorus, especially in the rivers of the forest-steppe and steppe zones (6(. Share of total phosphorus into the river Vorskla is 0.02 percent (3(.Aquatic life activity plays an important role in the seasonal variability of nutrients in water bodies. The general scheme of life of aquatic organisms in the pond is as follows: spring, with the active development of phytoplankton nutrient content is usually reduced due to their consumption, there is an increase in dissolved oxygen and organic matter, and increases in the summer due to the growth velocity of bacterial decomposition of organic matter. In autumn and winter, when the rate of consumption of nutrients is relatively small concentrations of mineral nitrogen and phosphorus are supported by biochemical decomposition of dead organic matter in aquatic organisms [2]. The main features of the rivers, which depend on the chemical composition of river water and its hydrochemical regime include inside the river distribution of water flow, which is directly related to climate and weather conditions. Thus, the concentration of major ions are usually minimal during floods and floods, and in the middle of summer - the largest (8(. 

The purpose of the study: study the effect of nutrients on eutrophication processes of the river Vorskla. The results obtained will make it possible to control the mass reproduction of planktonic algae and determine the most effective measures to combat this phenomenon as "bloom" of water. 
Given the above, the main objectives of our research are: 
- explore the key factors that have the greatest effect on seasonal variability of nutrients in the river Vorskla;

- to determine the optimal conditions for the accumulation of nutrients;

- set the number of members of nutrients in the river Vorskla;

- to determine the effect of various chemicals on the reproduction of microorganisms;

- to investigate the dependence of the process of eutrophication of the water content of nutrients.

Materials and methods. Methods of study provided analytical, field and laboratory studies, the estimated portion mathematical and graphical analysis of the results. Studies conducted in various parts of the Vorskla River during the spring- summer period 2010-2012. Determination of substances in water was carried out by standard methods. Color, sediment, turbidity, transparency and flavor were determined according to the general methods of determining the organoleptic characteristics. The dry residue was determined by gravimetric detection of soluble substances. Method for determination of chloride content is based on the titration of deposition in a neutral medium in the presence of silver nitrate potassium chromate as indicator. Determination of sulfate based on their deposition in the acidic environment of barium chloride. Soluble oxygen determine Winkler method. Method for determination of total hardness is based on the formation of a strong complex communication at pH 10.0 calcium and magnesium ions with EDTA Na2. Determination of water of nitrogen and phosphorus was performed using heteropolikompleksiv using extraction and adsorption separation. 

Results of the study. Seasonal variability of nutrients in the river Vorskla depends on the water flow, which is determined by soil and surface runoff and precipitation, weather conditions, the vital functions of aquatic organisms, especially phytoplankton, which absorb these substances, as well as man-made income flow ( industrial, agricultural and municipal waste water). 

The important role played by natural cyclical fluctuations in water flow and its regulation of. The influence of biological factors, such as phytoplankton of life through natural high turbidity water of the river Vorskla low and nutrients are not limiting its development. High turbidity water inhibits the growth of phytoplankton, the main producers of oxygen. During this period, dissolved oxygen content varied within a small - 8-12 mg(dm-3 at saturation 80-95%. Annual changes in the content of nutrients depend only on the flow of water - increasing the flow of the river leads to growth through acquisitions from the catchment area.

 Hydrobiological (photosynthetic) processes of the river Vorskla play an important role in the seasonal variability of nutrients . Confirmation of activation of photosynthesis in the river in the last decade is the annual "bloom" of water caused by massive growth of phytoplankton in the warm season, which is accompanied by a glut of water with oxygen (150 % saturation), the increase of pH, lower concentrations of biogenic compounds.

Research 2010-2012 showed that the variability of nutrients in river water has a pronounced seasonal and depends on the water flow and the development of hydrobiological processes.
1. Seasonal variation of some hydrochemical parameters ( mean values) in water Vorskla river for the period 2010-2012 
	Ingredient
	Season

	
	Winter
	Spring
	Summer
	Аutumn

	О2, mg(dm -3
	12,8
	10,8
	7,4
	8,2

	О2, % saturation
	96,2
	99,2
	97,3
	101,7

	рН
	7,8
	7,5
	7,7
	7,7

	РО43-, mg(dm -3
	0,2
	0,15
	0,1
	0,15

	Р., -“-
	0,039
	0,024
	0,030
	0,031

	NH4+, -“-
	0,378
	0,247
	0,060
	0,148

	NO2-, -”-
	0,052
	0,052
	0,038
	0,065

	NO3-, -“-
	1,451
	1,425
	0,803
	0,952

	N, -“-
	3,479
	2,636
	0,802
	0,752

	SiО32-, -“-
	3,321
	2,988
	1,692
	2,339

	The center drain, mm
	64


The concentrations of phosphate mineral forms of nitrogen and silicon decrease from winter to summer and autumn growing. This confirms the active processes of photosynthesis in the water in the warm season and mineralization of organic matter in the fall. 

Autumn due to the mineralization of organic matter concentration of nutrients - phosphate, ammonia nitrogen, nitrite increased. This is due to the arrival of these compounds with terrigenous runoff during the rainy season. For silicon compounds have been some increase in the concentrations fall. 

It was found that during the winter with minimal runoff water observed maximum for the entire observation period the concentration of phosphates and nitrates.This is due to the fact that during the high water content occurs dilute nutrient runoff terrigenous river waters that carry a large amount of suspended solids, organic silicon and nitrogen (Table 2).

2. The variability of hydrochemical parameters (mean values) in winter water river Vorskla years with different values of water discharge

	Ingredient
	Years

	
	drought on the water
	medium on the water
	abounding in water

	Т,°С
	–
	6,7
	2,4

	О2, mg(dm -3
	–
	12
	13,1

	% saturation
	–
	100
	96

	рН
	–
	7,5
	7,7

	РО43, mg(dm-3
	0,288
	0,176
	0,116

	Роrg., -“-
	0,103
	0,061
	0,105

	NH4+, -“-
	0,39
	0,463
	0,041

	NO2-, -“-
	0,017
	0,065
	0,015

	NO3-, -“-
	2,201
	1,209
	0,715

	Nоrg.,  -“-
	3,005
	3,362
	4,862


	SiО32-, -“-
	3,259
	2,99
	4,378


Spring (Table 3) with increasing water temperature and activation of biological processes that are primarily related to photosynthesis and the creation of new organic matter, the maximum values of ammonia nitrogen (0.607 mg(dm-3), nitrates (2,319 mg(dm -3), phosphate (0.307 mg(dm-3), silicon (4.641 mg(dm-3) observed during the middle of the drain. This is due to the additional intake of these compounds from soil and surface runoff from the catchment area during rainfall. For years, with a maximum magnitude of runoff in the spring is characterized by high values of dissolved oxygen, pH (7.6), low values of phosphate, nitrate, silicon, indicating active development of photosynthesis in river water.
3. The variability of hydrochemical parameters (mean values) in the spring of the water of the river Vorskla years with different values of water discharge
	Ingredient
	Years

	
	drought on the water
	medium on the water
	abounding in water

	Т, °С
	12,1
	12
	6,5

	О2, mg(dm -3
	9,33
	9,5
	12,8

	% saturation
	88
	95
	107

	рН
	7,5
	7,7
	7,6

	РО43-, mg(dm -3
	0,188
	0,38
	0,082

	Рorg., -“-
	0,128
	0,026
	0,023

	NH4+, -“-
	0,39
	0,61
	0,95

	NO2-, -“-
	0,104
	0,05
	0,018

	NO3-, -“-
	2,182
	2,319
	0,958

	Norg., -“-
	3,149
	1,71
	3,471

	SiО32-, -“-
	4,132
	4,641
	1,589


In summer, the maximum concentration of phosphate mineral forms of nitrogen - ammonia nitrogen, nitrite, organic nitrogen maximum value,4.6 mg(dm-3 observed in dry years (Table 4 ). In years with average of maximum water flow observed for the period under review concentration of silicon, so for these years have high water consumption during the summer months (more than 30 % of the annual flow), these compounds come from the catchment area of precipitation.
4. The variability of hydrochemical parameters (mean values) in summer water river Vorskla years with different values of water discharge

	Ingredient
	Years

	
	drought on the water
	medium on the water
	abounding in water

	1
	2
	3
	4

	Т, °С
	23,4
	25,1
	24

	О2, mg(dm -3
	6,25
	6,61
	8,17

	% saturation
	77,48
	84,34
	97,46

	pH
	7,8
	7,5
	7,7

	РО43-, mg(dm -3
	0,172
	0,094
	0,086

	Роrg., -“-
	0,06
	0,04
	0,05

	NH4+, -“-
	0,13
	0,118
	0,025

	NO2-, -“-
	0,09
	0,02
	0,016

	NO3-, -“-
	1,255
	0,894
	0,659

	Nоrg.,  -“-
	4,60
	3,327
	2,869

	SiО32-, -“-
	1,624
	1,913
	2,049


5. The variability of hydrochemical parameters (mean values ​​) fall in the water of the river Vorskla years with different values ​​of water discharge
	Ingredient
	Years

	
	drought on the water
	medium on the water
	abounding in water

	1
	2
	3
	4

	Т° С
	23,4
	22,3
	18

	О2, mg(dm -3
	8,26
	8,06
	9,87

	% saturation
	97
	93
	105

	рН
	8,09
	8,3
	7,94

	РО43-, mg(dm -3
	0,243
	0,163
	0,083

	Роrg., -“-
	0,062
	0,085
	0,019

	NH4+, -“-
	0,632
	0,176
	0,048

	NO2-, -“-
	0,122
	0,062
	0,035

	NO3-, -“-
	0,984
	1,0
	0,530


Autumn in water delta values observed stabilization of organic nitrogen and phosphorus. Maximum values of phosphate, nitrogen, ammonia and nitrite observed during minimal runoff, and organic nitrogen - a maximum. It was noted that for years with minimal water runoff characteristic maximum fluctuation in phosphates (0,064 - 0,572 mg(dm -3), organic phosphorus (0 - 1.21 mg (dm-3), nitrite (0.004 - 0.71 mg(dm-3) and nitrate (0.01 - 5.735 mg (dm-3) (Table 6 ).
6. Fluctuation during the hydrochemical parameters with different values ​​of water flow in the river Vorskla
	Ingredient
	Years

	
	drought on the water
	medium on the water
	abounding in water

	О2, mg(dm -3
	5,75 –10,72
	5,0 – 14,13
	6,23– 12,15

	% saturation
	69,2–100
	65,6 – 123
	80,5 – 121

	pН
	7,6 – 7,7
	7,6 – 7,8
	7,6 – 7,8

	РО43-, mg(dm -3
	0,064– 0,572
	0,011 – 0,50
	0,032 – 0,178

	Роrg., -“-
	0 – 1,21
	0 – 0,35
	0 – 0,225

	NH4+, -“-
	0,012– 0,72
	0,014 – 1,265
	0 – 0,355

	NO2-, -“-
	0,004 – 0,71
	0 – 0,485
	0 – 0,089

	NO3-, -“-
	0,01 – 5,735
	0,018 – 3,565
	0,031 – 1,932

	Nоrg., -“-
	0,34 – 13,5
	0,08 – 8,989
	0,25 – 30

	SiО32-, -“-
	0,589 – 5,988
	0,586 – 7,555
	0,665 – 5,134


Years of average of the flow characterized by a maximum range of fluctuations of ammonia nitrogen (0,014 - 1,265 mg(dm-3) and silicon (0.586- 7.555 mg(dm-3). Extremely high values of organic nitrogen 30 mg(dm-3 and observed during a maximum drain. Such changes in the content of dissolved nutrients and suspended solids and organic compounds associated not only with the development of biological processes, but with uneven income soil and surface runoff and rainfall in years with different water runoff. 

Typically, during the low-water runoff from the maximum costs attributable to the spring months, during an average water content - in spring and summer, with a maximum drain - at the end of winter, spring. Floods in abundant years, contributing to imposition of nutrients, because the concentration of nutrients in the spring and summer in the water are low. During the middle of the flood runoff protracted and utilization of nutrients in the warmer months is more active, the level of nutrients is reduced, there is increase in dissolved oxygen and pH. 

Thus, the seasonal variability of organic and inorganic nitrogen and phosphorus is closely related to the time and amount of precipitation revenues and levels of nutrients limiting the development of biological processes in the water.
 It is known that the balanced ecosystems where the synthesis of organic matter in equilibrium with its consumption and destruction, the ratio of N: P is the ratio of nitrogen and phosphorus in organic matter - 16:1 or close to this [7]. The human impact, as reflected in the eutrophication of water leads to imbalance of nutrients: forms of the compounds and correlations between individual components. It should be noted that prior to evtrofikuvannya water in the river Vorskla value of mineral nitrogen and phosphorus was 12:1 in winter and spring, with an annual average 8:1, in the ecosystem of the river experienced a significant shortage of nitrogen. At the highest of eutrophication of the river Vorskla average value of this ratio was 10:1, and 12:1 in winter and spring and more, that excessive intake of nitrogen compounds is not offset by the receipt of phosphorus compounds from the catchment area. This is due to the fact that the amount of mineral nitrogen receipt of terrigenous runoff far exceeds the revenues of phosphorus during amplification of anthropogenic impact on the catchment area of the river.
In the warm season (spring - autumn), with the active processes of photosynthetic nitrogen compounds significantly exceed the phosphorus in the ecosystem, with adequate intake orthophosphates "blooming" water driven by the development of phytoplankton could be even more intense.
7. Ratio N: P in the river Vorskla years with different values of water discharge season 2010-2012.
	Season
	2010-2012 years

	
	drought on the water
	medium on the water
	abounding in water

	Winter
	9 : 1
	9 : 1
	6 : 1

	Spring
	14 : 1
	10 : 1
	12 : 1

	Summer
	8 : 1
	10 : 1
	8 : 1

	Аutumn
	7 : 1
	7 : 1
	7 : 1

	Medium
	10 : 1
	9 : 1
	8 : 1


Thus, according to the experiments, we can conclude that:

- variability of nutrients in river water has a pronounced seasonal and depends on the amount of water runoff and hydrobiological processes;

- the concentration of phosphate mineral forms of nitrogen and silicon decrease from winter to summer and autumn growing;

- it was noted that for years with minimal water runoff characteristic maximum fluctuation in phosphates, organic phosphorus, nitrites and nitrates;

- seasonal variability of organic and inorganic nitrogen and phosphorus is closely related to the time and amount of precipitation revenues and levels of nutrients limiting the development of biological processes in the water.
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