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The results of two-year researches of the impact of different ways of basic soil tillage, common in the zone of insufficient moisture of left-bank forest-steppe, on grain productivity of corn are stated in the article. We found that in growing corn for grain it is reasonable to use soil tillage of 37–40 cm depth at which soil gets optimal agrarian and physical properties. We noticed its deeper moisturizing during spring snowmelt and improved humidity level for culture in the second half of the vegetation season. This helps to optimize the conditions for growth and development of maize plants, especially during the dry summer period.
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Statement of the problem. High production of any culture, including maize, mainly depends on the technology of its cultivation, the main component of which is the right kind of tillage system.

Timely and efficiently executed and properly selected tillage promotes cultivation of topsoil, improves water and air, heat and nutrient regimes for its crop. Through cultivation of agrophysical, agrochemical and biological processes that take place in the soil, the intensity of decomposition and accumulation of organic matter, soil moisture in root-inhabited layer and the efficiency of fertilizer use are regulated.

It is well known that soil cultivation is one of the most effective measures to combat weeds, pests and diseases of crops.

Today in manufacturing there is no clear position on the use of a method of primary tillage for crops, including maize. Therefore, research on the impact of soil tillage on yield of maize are important and do not lose their relevance. It is the reason of conducting these studies.
Analysis of major studies and publications which discuss the problem. Tillageis an important component of modern agriculture. Now this issue is given much attention to. In particular the agricultural sector experts actively discuss the advantages and disadvantages of deep and shallow cultivation of land and a new energy saving technology of direct seeding (no-till) [7].

By plowing deep loosening precedes half vaporous cultivation, leading to undesirable sealing of mellowed layer. This scheme of cultivation, as F. M. Archipenko, O. O. Artyushenko and P. I. Kuharchuk assured (2005), leads to one of the main drawbacks of half vapor on the background of plowing – reducing erosion resistance of the soil. To avoid this, half vaporous cultivation is complemented by flat carved soil loosening to a depth of 14-16 cm [1].
Using several types of guns of basic tillage – plows, flat carvers, Chisels, diagonal baking powders, disc plows and harrows, heavy cultivators, auxiliary devices to it – involves the use of a large number of combinations of crop rotations in the cultivation of certain crops, including maize on grain [3].

For equal agrotechnical efficiency of facial and dis facial cultivation in the steppe and forest-steppe lands dis facial tillage, which enhances the stability of soil erosion prevails. Equal effectiveness of plowing and cultivation techniques of dis facial tillage under maize, Tanchyk S. G. assures (2003), there are usually only in the first year of cultivation, the next –is marked by preference of plowing [5].
Today, classic plow tillage, so to speak, in pure way is introduced nowhere in Ukraine. Of course, today – it is a differentiated cultivation in crop rotation when plowing, disk, flat carved, chisel tillage is done under the particular culture by range from 6-8 to 40-45 centimeters. 

Comparative study of all tillage systems shows almost identical impact on the yield of field crops. Contrast between them, as is proved by A. Bovsunovskyy (2008), is usually within 2%. Now the role of cultivation has changed significantly when the power plant is regulated mainly by the use of fertilizers, plant growth regulators, weed control is assigned to herbicides and diseases and noxious entomological items are also controlled by fungicides and insecticides. It moved toward organizational problems, including increased productivity, soil protection from erosion, deflation, water management, improvement of recreational properties of landscapes [2].
In areas of sufficient moisture, as scholars have noted, with the amount of rainfall of 600 mm, maize responds positively to shallow plowing (10-12 cm) on gray forest soils. By rotating of seven field crop rotation in the long experiment on a gray forest soil after shallow plowing the maize yield was 51.4 t / ha for plowing at 25-27 cm - 49.4 kg / ha [6].

Preliminary data from numerous scientific studies demonstrate the high efficiency of chisel tillage to a depth of 45 cm under maize with destruction of plowing “foot”. In this cultivation the deeper soil moisture during spring snowmelt and improvements in this regard moisture culture in the second half of the growing season is observed. This method is especially effective on slopes up to 50, where it eliminates runoff of melt water . Energy intensity and quality of work of the chisel is largely determined by the depth of soil and the distance between them [ 4].

Thus, the system of soil cultivation technology in any culture, including maize occupies a prominent place, so the question of optimization is very important. Currently, there are a number of data on the effectiveness of different methods of soil tillage under this crop. This divergence of views and opinions of many scholars on the impact of these methods on the cultivation of grain productivity of maize indicates that the matter is still poorly understood.

   Purpose of research - the study of the effect of different soil tillage methods that are common in the area of ​​low moisture left-bank forest-steppe on grain productivity of maize in a production environment.

Tasks of the research:

1. To investigate the influence of different methods of soil tillage on grain productivity of maize.

2. To set their impact on contamination of crop culture.

3. To study the influence of methods of soil tillage on the dynamics of growth and leaf area of maize plants.

4. To establish the impact of farming practices elements of the structure of crop production.
Materials and methods. Field experiments were conducted during the years 2011-2012 in a limited liability company “Lan-Agro” ( Director – Pysanka Oleg Ivanovych, Chief Agronomist – Filonenko Vasiliy) of Hlobynskyj district of Poltava region. Soil research areas – deep black soil residual slightly solonetzic containing 3.8% humus. pH of soil solution – 7.2. Meteorological conditions during the growing seasons of experiments differed significantly from the average long-term.

Object of study  is common in the region ways of soil tillage. Subject of research – plant hybrid maize PR39R86 of company “Pioneer A DuPont Company”.

The study was conducted as follows:

1. Stubble disking to a depth of 12-14 cm BDV -7 , 0, cultivation was by steam cultivators PCC-4 to the extend of regrowing of weeds – background, plowing to a depth of 28-30 cm (September – early October) – control.

2. Background + flat carved tillage to a depth of 28-30 cm by cultivators-rippers Gearbox -5 (September – early October).

3. Background + minimal tillage to a depth of 14-16 cm BDV -7,0 (September – early October).

4. Background + chisel tillage to a depth of 37-40 cm HRA -4,5 (September – early October).

The total land area in 2011 was 1.6 hectares, accounting – 1.2 ha in 2012, respectively, 1.8 and 1.4 ha. Replication of experiments – three times. Placing plots of variants of the experiment is systematic. The predecessor of maize – winter wheat. Agrotechnics of maize growing on test plots corresponded to common soil-climatic zones, except for primary tillage methods. Grain yield was determined by weighing it from each plot. Observation, analysis and other counts were conducted in accordance with generally accepted techniques developed by national scientists.
Studies. In world practice there is a lot of data on the importance of soil tillage and its impact on the productivity of crops and maize in particular. It is well known that properly selected primary tillage method significantly affects the reduction of weed-infested crop culture. That is why our program of experiments was expected to study the effect on relevant factors contaminated crops of maize. These counts were carried out on experimental plots in phase of culture stooling. This is because before sowing, according to conventional wisdom on the farm technology, soil herbicide Harness was brought. The action of this drug inhibited the early steps of weeds at the beginning of maize growing season that is the first wave of weeds that appear on crops was constrained by it. Eventually herbicidal effect weakened – and weeds started to grow more rapidly in the experimental plots. That’s when you can already clearly see which way of primary tillage was effective in reducing the level of weed-infested crop culture (Table 1).

1. Influence of soil tillage methods on contaminated of maize crops (stooling phase)
	Variants of experiment
	Indexes

	
	Amount of weeds, pieces/m²
	Mass of weeds from 1 m2, g

	
	2011 
	2012 
	average in 2 years
	2011 
	2012 
	average in 2 years

	1. Plowing to a depth of 28-30 cm (control)
	50
	22
	36
	42
	18
	30

	2. Flat carved tillage to a depth of 28-30 cm
	145
	69
	107
	65
	39
	52

	3. Minimum tillage to a depth of 14-16 cm
	168
	84
	126
	71
	41
	56

	4. chisel tillage

to a depth of 37-40 cm
	73
	55
	64
	60
	36
	48


Analyzing data from the table, we can notice that the smallest weed in test plots (average for two years) was a variant with plowing to a depth of 28-30 cm, which served as a control. In stooling phase of maize in areas relevant variants were, on average, 36 pieces/m² of weed. The most weeds at this time was the third variant, where a minimum soil heavy disk harrow to a depth of 14-16 cm (126 pieces/m²) was held.
Chisel tillage (fourth variant) is on this intermediate parameter values, because 64 pieces/m² of weeds were counted on its plots on average in two years. Continuing to analyze the relevant data of the table, you should pay attention to a lot of weeds, records of which were performed simultaneously with their records of number.

Note that the mass of weeds during this period was characterized by the same bias as the number of them. The highest mass of weeds per 1 m² in two years, as might be expected, was found on a variant with minimum cultivation (Variant 3 ) – 56 g; minimum mass had weeds under control (30 g).

The effect of soil tillage methods on maize density characterize the data in Table 2.
2. Influence of soil tillage methods on maize density (average for 2010-2011)
	Index
	Variants of experiment

	
	1) plowing

to a depth of 28–30 cm (control)
	2) flat carved tillage 
to a depth of 28–30 cm
	3) minimal tillage 
to a depth of 14–16 cm
	4) chisel  tillage 
to a depth of 37–40 cm

	Quantity of sown seeds pcs. / m 
	6
	6
	6
	6

	Number of plants with full ladder pcs. / m
	5,7
	5,76
	5,8
	5,75

	Field germination%
	95
	96
	96,7
	95,8

	Density of ascents, thous. / ha
	81,5
	82,4
	82,9
	82,2

	Number of plants

before gathering, pcs. / m
	5,5
	5,4
	5,3
	5,5

	Density of plants

before gathering, thous. / ha
	78,1
	77,2
	75,8
	79,2

	Reducing of plants density,%
	4,2
	6,3
	8,6
	3,6


Thus, according to Table 2, we can confidently assert that the primary tillage methods to some extent affect the density of plants and their conservation during the growing season. It is known that the optimal tillage systems can contribute not only to improve agrophysical properties of the latter, but the best accumulation of rain water. That is why the variant where more moisture was able to accumulate for the fall and spring seasons and with it to form a crumbly best arable soil, the least plants fell during the growing season.

It should be noted that the company “Pioneer A DuPont Company”, which is a hybrid Originator PR39R86, recommended following the density of standing maize plants at 76-81 thous. / ha for it. That’s why the economy in areas where this hybrid was grown annually 6 pcs. of seeds per 1 meter of the line were seeded. Calculation of plant in a phase of complete ascents has shown that such seed had quite high sown properties: an average of two years on each linear meter of plots of variants of the experiment almost the same number of plants – 5,7-5,8 pcs. / m were got at that time. This amount corresponded to the recommended steps of originator density of plants per hectare (from 81.5 to 82.9 thous. / ha).
Optimal agrophysical soil properties, as well as a sufficient number of productive moisture that has accumulated after applying some of its main cultivation systems of maize plants enabled maize to fully realize their productive potential on these areas. In addition, annual plants were less escaped during the growing season. 

Thus, the lowest density of maize plants at harvesting period is reduced on the variant, where chisel tillage was held (3.6%). So here, on average, in two years, maximum plant crops before harvesting (79.2 thous. / ha) was. Second place was taken by the relevant parameters control variant, where plowing was held. The density of maize on its plots, on average for the two years was 78.1 thous. / ha, and during the growing season its number dropped only on 4.2%. The worst conditions during the years of research were created for plant crops during the growing season just after minimum tillage: on the plots of this variant before compiling an average of 75.8 thousand maize plants were counted, and the percentage of biotypes that fell, was 8.6%. 

The data in Table 3 characterize the influence of the main methods of cultivation on yield of grain corn of maize. 

3. The effect of soil tillage methods on maize grain yield, kg / ha
	Variants of experiment 
	Years
	    Average
 For 2 years

	
	2011
	2012
	

	1. Plowing to a depth of 28–30 cm (control)
	114,2
	78,4
	96,3

	2. Flat carved tillage to a depth of 28–30 cm
	97,6
	72,2
	84,9

	3. Minimal tillage to a depth of 14–16 cm
	88,6
	62,0
	75,3

	4. Chisel  tillage to a depth of 37–40 cm
	121,3
	88,5
	104,9

	НІР0,5
	5,4
	8,7
	-


So, as we see from the table, the highest grain yield, on average, for two years, received the fourth variant, where they spent chisel tillage: here 104.9 kg / ha was picked up, which convincingly surpassed other variants. Second place by the corresponding index for the given period was plowing to a depth of 28-30 cm (96.3 t / ha). As for minimum tillage, so here we got the least yield (75.3 t / ha) for the years of research.
Conclusion. Agricultural enterprises that are situated in the zone of low moisture left-bank forest-steppe, for the cultivation of corn must use chisel method of basic tillage to a depth of 37-40 cm while ensuring effective protection of crops from weeds. Such tillage should be performed twice per rotation of crop rotation in mutually perpendicular direction, forming a so-called grid at a depth of working of chisels.
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