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BIOPRODUCTIVITY OF TYPICAL CHERNOZEM DEPENDING ON THE ACTION, THE AFTEREFFECT OF FERTILIZERS ON HUMUS STATE IN AGROCENOSES
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Long duration application of the different systems of fertilizer and basic till of soil of typical black soil resulted in differentiation of the ground cover at the level of gumus and bioproductivity. Applying of manure –10 t/ha – on a background of N52R52K52, with the combined system of basic till of soil, facilitated the increase of grain harvest units with 1 ha of crop rotation on the 32% in relation to the unfertilized areas. Replacement of manure in the system of fertilizer of «semipolny» field rotation by by-products provided the increase of the productivity of agricultural cultures on 34 %.
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Statement of the problem. Soil fertility, contain of organic substance, their correlation with bioproductivity and ecological stability are always in sight of agrarian science and practice. A humus, as basic part of organic substance of soil, determines its potential productivity.
It is set in considerable part of experiments, that from 20 to 70% of the change in productivity of the field cultures depends on the level of humus contain in soil [3, 9, 12].
Quite a bit scientists in their researches came to the conclusion, that at the agricultural use of soils a considerable reduction of supplies of organic substance takes place in them. Some researchers specify on the critical level of humus loss, as a result there is the irreversible “catastrophic” worsening of agronomical properties of soil sand decline of their fertility [5, 7].
Preservation of soil fertility, particularly, its organic part has special significance at this moment. This question can be solved at the expense of supplying deficit-free humus balance. Long term field researches with different fertilizers system give the possibility to show how to bring nearer the solution of this problem to reality.
Analysis of major studies and publications which discuss the problem. It follows to notice, that the main attention of the most researches is sent to the study of dependence of the productivity of cultures from the indexes of soil fertility and formation of high-productive agro ecosystems by means of different agronomical measures [5, 10].
At the same time far fewer attention is spared to such no less important questions, as features of transformation of humus substances at a long duration application of agrochemical facilities and exposure of diversified role of separate groups and fractions of humus in material well-being of an optimal level of the productivity of agrocenosis [4, 8].
Data of scientists of the Poltava Institute of AIP named after M.I. Vavylov [2] show that in soils of Poltava region for the last 15 years the index of average weighted humus diminished from 3.67 to 3.39% or on 0.28 absolute percent, and in a relative size – on 7.7%. Coming from it, the losses of humus were for a year, 0.019% and 0.51%, accordingly.
Humus in case of ploughing up the virgin soils is lost due to detritus or “lignogumate” which are – the half decomposed plant pieces that lost an initial form [1, 11]. It follows to notice, that the amount of detritus diminishes in all grain-size fractions of soil, then, as actually contain of humus substances does not change practically. From literary data, in soils of accumulative type the difference of contain of detritus between virgin and agronomical backgrounds is 10-18%. In these limits there must be the difference in contain of humus. It is related to that it’s the least stable parts participate in transformation of humus. It is considered in this connection that the idea about mineralization of humus in intensively and the processed soils for a long time is exaggerated.
Aim and task of research. It is fully reasonable to think that at that moment the problem of maintenance of soil fertility providing the self-supporting balance of humus became very actual. The aim of research consisted in the study of influence of different systems of fertilizer and basic till of soil on the change of organic substance contain in soil and a level of the productivity of agricultural cultures.

For the achievement of this aim the decision of next tasks was envisaged:
- to learn the influence of systematic application of organic and mineral fertilizers on the contain of humus in typical black soil;
- to learn the influence of different systems of fertilizer on group and fractious composition of humus of typical black soil;
- to define the influence of different systems of basic till of soil on the productivity of the field crop rotation.

Materials and methods. The object of research is a character of change of separate groups and factions of humus in typical average humus heavy loam black soil depending on the application of different fertilizer systems.
Researches were conducted in two protracted permanent establishments and on fallow land (not processed from 1964).

Experiment 1. To learn the influence of systematic application of fertilizers at different tills of soil on the productivity of cultures of the field crop rotation quality of harvest and fertility of soil (it was laid in 1987). A test carried out in a seven field crop rotation with the next duty of cultures: 1 – corn on silo; 2 – winter wheat; 3 – soy; 4 – barley; 5 – peas; 6 – winter wheat; 7 – corn on grain. 
On every culture crop rotations are laid the next variants of fertilizer: 
1. Without fertilizers (control); 
2. Manure of 10 t\hectare; 
3. Manure of 10 t\hectare N52Р52К52; 
4. Waste products of winter wheat under soy and corn on grain of N10 on every ton of straw; 
5. Waste products of winter wheat under soy and corn on grain of N10 on every ton of straw of N52Р52К52; 
6. Waste products are under all cultures of N10 on every ton of straw; 
7. Waste products are under all cultures of N10 on every ton of straw.
Experiment 2. To learn the influence of the change of agrochemical properties of typical heavy loam black soil in the conditions of the protracted application of fertilizers, their influence on the productivity of agricultural cultures and quality of harvest (it was laid in 1967). In the first rotary press a crop rotation was 10-field, second – 7-field, beginning from the third rotary press experience is conducted by one field, with such duty of cultures in time: corn on a silo; a winter wheat; soy; peas; a winter wheat; a corn on grain; barley. The fertilizer of every culture is conducted on the next scheme: 
1. Without fertilizers (control). 
2. Manure of 12 t\hectare. 
3. N28Р28К28. 
4. Manure of 12 t\hectare N28Р28К28. 
5. Manure of 18 t\hectare.
Sowing area of plot is 175 sq. m (registration 100 sq. m) with a triple reiteration in space. A harvesting is carried out by grain harvester combine from a registration area. By the methods of agrochemical analysis certain contain and fractious composition of humus in soil was determined.

Results of research. Long-term application of different systems of fertilizer of cultures of crop rotation and till of soil resulted the substantial differentiation of the ground cover after the level of humification (table 1).
At the long duration of agricultural use of typical black soil in a crop rotation without top-dressing content of humus diminished (regardless of the system of basic till). Especially it is notably in the upper layer of soil. At the combined system of basic till of soil in the layer of soil 0-20 cm a contain of humus is 4.42% and for superficial – 4.48%. Under the action of the brought organic and mineral fertilizers, in different correlations, the level of humus of 0-20 cm of layer of soil on the backgrounds of till increased on 1.6-5.0% and 3.8-6.3% respectively. Simultaneously in a 21-40 cm layer of soil such clear conformity for this index is not observed.
We studied the question of transformation of separate groups and fractions of humus depending on application of different fertilizer systems (table 2).
It is educed that application of different systems of fertilizer assisted the increase of sum of humic acids and humites on 11.1-13.1% and 86.7-200.0% and the reduction of fulvic acids on 69.9-179.8% respectively. However after fractious composition of both humic and fulvic acids a clear conformity between their contain in soil and the systems of fertilizer was not observed.
On the level of correlation between humic and fulvic acids in soil the systems of fertilizer had noticeable influence: for bringing only mineral fertilizers (N28Р28К28) this index was 2.8 units, application of organic and organic-mineral systems of fertilizer increased it at 1.4-1.6 time, at a level on the unfertilized areas (control) – 1.5 units.
The results of the study of bioproductivity of agrocenosis of typical black soil (on the example of yield of grain-growing units from the hectare of area of crop rotation) testify to dependence of this index on the level of humus of soil in 0-20 cm layer, which, in turn, depends on the system of fertilizer (table 3). The increase of dose of mineral fertilizers in combination with a manure or incommodity part of the harvest of cultures of crop rotation predetermined the increase of power potential of soil and his bioproductivity.
Conclusion. Main factors that influence the varying of the productivity of crop rotation as well as the contain of humus in soil, are the systems of fertilizer and till of soil. The minimum indexes of the productivity, the contain of humus are characteristic for the unfertilized backgrounds. The biggest effect was got from application of the organic-mineral system.
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1. Influence of anthropogenic and natural factors on contain of humus (after Tjurin) in typical black soil, %
	Layer of soil, cm
	Fertilize system

	
	Experiment № 1

	
	without fertilizer (control)
	manure 10 t/ hectare
	manure 10 t/ hectare + 

N52 Р52 К52  
	waste products of winter wheat
1,2 t/ hectare + N12
	waste products of winter wheat
1,2 т/га + N12 

+ N52 Р52 К52  
	waste products + N10 at 1 t production
	waste products + N10 on 1 tone of production + N52 Р52 К52

	0–20
	4.42/4.48
	4.62/4.73
	4.64/4.76
	4.61/4.71
	4.59/4.70
	4.49/4.65
	4.61/4.72

	21–40
	4.28/4.25
	4.41/4.48
	4.22/4.29
	4.18/4.16
	4.30/4.29
	4.45/4.41
	4.36/4.38


* – in a numerator – results of agrochemical analysis at combinative, and in denominator – results at surface of soil till
2. Influence of the different fertilizer systems on group and fractious composition of humus of typical heavy loam black soil 

	N
	Fertilizer systems
	depth of sampling, сm
	Сtotal, %
	Humic acidic, fractions, %
	Fulvic acids, fraction, %
	Humic, %
	Сga/Сfa

	
	
	
	
	1
	2
	3
	sum
	1а
	1
	2
	3
	sum
	
	

	1
	Without fertilizer (control)
	0–20
	3.01
	4.9
	25.2
	10.3
	40.4
	4.3
	4.9
	11.1
	7.4
	27.7
	31.9
	1.5

	2
	Manure 12 t/ hectare
	0–20
	3.21
	4.9
	29.9
	10.9
	45.7
	1.2
	1.0
	7.6
	1.7
	11.5
	42.8
	4.0

	3
	N28 Р28 К28  
	0–20
	3.10
	8.7
	20.0
	16.8
	45.5
	1.8
	3.5
	8.1
	2.9
	16.3
	38.2
	2.8

	4
	Manure 12 t/ hectare
+ N28 Р28 К28  
	0–20
	3.24
	4.1
	27.5
	13.4
	45.0
	1.7
	2.7
	4.3
	1.2
	9.9
	45.1
	4.5

	5
	Manure 18 t/ hectare + N28 Р28 К28  
	0–20
	3.29
	5.6
	31.9
	7.9
	45.4
	1.2
	1.6
	3.6
	3.9
	10.3
	44.3
	4.4


3. Yield of grain-growing units
	System of basic soil till
	Fertilizer systems

	
	Without fertilizer (control)
	Manure 

10 t/ hectare
	Manure 

10 t/ hectare
+ 

N52 Р52 К52 
	Waste products of winter wheat
1,2 t/ hectare + N12
	Waste products of winter wheat
1,2 t/ hectare + N12 + N52 Р52 К52  
	Waste products + N10 на 1 t production
	Waste products + N10 на 1 t production + N52 Р52 К52  

	Combined soil till
	27.5
	32.0
	36.3
	31.2
	36.9
	35.8
	36.9

	Surface of soil till
	26.1
	29.2
	34.8
	32.0
	33.9
	33.1
	34.8
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