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The results of the survey indicate that the effectiveness of pre-sowing treatment of winter wheat by disinfectants and microfertilizer during it’s cultivation on the fallow, after pea and sunflower was high. Seed pre-treatment preparation of «Celest Top» 312.5 FS (1,5 l/t), which was used in full and reduced dose, together with microfertilizer «Reakom-plus-grain» contributed to a more rapid emergence of the plants of winter wheat. At the time of termination of autumn vegetation maximum values of the coefficient of tillering were observed on these experimental variants. Compared with control, the difference in tillering sorts Pysanka, Skarbnytsia and Apogej Luganskiy during it’s cultivation on a fallow was 15,4; 14,8; 16,0 % after pea and sunflower – 17,0; 17,4; 19,6 % and 18,6; 18,6; 19,5 % respectively. Germination and weight of 100 absolutely dry plants were also highest in these cases of the experience. On average for the years of research the highest yield of pre-sowing seed was provided by disinfectants «Celest Top» 312.5 FS (1,5 l/t) and microfertilizer «Reakom-plus-grain». During cultivation on fallow of sort Pysanka it was 6,40 tons per ha, of sort Skarbnytsia – 6,69 tons per ha, of sort Apogej Luganskiy – 6,20 tons per ha. Placing these sorts after sunflower and pea grain yield was 3,74; 3,50; 3,42 tons per ha and 4,43; 4,13; 3,94 tons per ha respectively.
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Statement of a problem. Winter wheat – the main culture of a Steppe zone of Ukraine. An important element of the technology is its growing pre-sowing treatment of seeds, ensures adequate protection of seeds and plants from a wide range of fungal diseases. Disinfectants fungicidal activity to protect winter wheat only from damage fungal diseases, but they are not able to protect against pests. Therefore, agricultural producers are additionally used insecticides, adding them to the working mixture in the pre-sowing treatment of seeds, or it arises the need – when spraying crops of wheat during the autumn growing season.

In recent years, it widely used combined disinfectants, insecticide-fungicide actions that can withstand damage to winter wheat during the autumn growing season harmful microflora and pests. Developers announced growth-regulatory action of these protectants, in particular, the positive influence on the energy of germination of seeds on germination on plant hardiness and so on. However, research results proving the effectiveness of these disinfectants, compared with the existing drugs are limited. The urgency of acquiring research in the conditions of northern Steppe of Ukraine, compared the effectiveness of seed treatment fungicide and insecticide-fungicide actions, micronutrient fertilizers, their individual and joint influence on the plant’s development of modern sorts winter wheat for growing crops after various predecessors. Besides, the developers of chelate micronutrients «Reakom» say about the possibility of reducing the dose of the fungicide at 30 % in their joint application for pre-treatment of seed.
Analysis of the last researches and publications. Dressing the seed is an important agroreception that due to the protection of seeds and plants in the autumn growing season contributes to the yield of winter wheat, and also affects the development of culture [11, 7, 4, 1, 6]. According to the research of some scientists, sowing seeds by not pickled seeds even when performing other agricultural practices cultivation, can lead to lower yields of winter wheat by almost a third [2].

At the present stage of development of crop become widespread micronutrient fertilizers – a balanced set of trace elements. Microfertilizers promote better seed germination, have a positive effect on the resistance of plants to adverse factors during the growth of winter crops [10]. The effectiveness of the use of micronutrients for growing winter wheat stubble predecessor noted in his work by other researchers, who point to the use of chelate micronutrients as a seed treatment and spraying plants [5].

A review of the literature has shown that the study of micronutrients and disinfectants currently in the conditions of northern Steppe of Ukraine is not enough. In particular, it does not meet the definition of information on the effectiveness of their use in the cultivation of modern sorts of winter wheat on different predecessors.

The aim of the research was to optimize the technology of growing winter wheat.

The objective of research was to determine the characteristics of plants of different sorts of winter wheat in the fall of their growing season, depending on the pre-sowing treatment and precursors in the conditions of northern Steppe.

Materials and methods of research. Experiments were conducted during 2009–2012 years in the experimental farm «Dnipro» DU of Institute of agriculture of a Steppe zone (Dnipropetrovsk region). Soil test sites – ordinary black-earth. The humus content in the arable soil layer is 3,1–3,3 %, the general nitrogen – 0,17–0,18 %, available phosphorus – 125–144 mg/kg, exchangeable potassium – 69–118 mg/kg of absolutely dry soil (according to Chirikov). Researches were conducted in the field three-factorial experiment put by method of consecutive sites in the systematic way. Area of elementary area – ​​80 m2, accounting – 60 m2. Frequency – triple. 

Seeded sorts of different type of intensity: the universal (Pysanka), intensity (Skarbnytsia) and semi-intensive (Apogej Luganskiy). Crops were placed on three predecessors: fallow, after peas and sunflowers.

When carrying out researches used the standard techniques and recommendations [8, 9]. The harvest was carried out by continuous land area accounting threshing harvester Sampo-500 combine at full ripeness of grain. Statistical data processing of productivity of winter wheat was carried out on the personal computer by method of the dispersive analysis according to B. O. Dospekhov [3].

The technology of growing winter wheat, other than put on the study of some of its elements were common for the northern Steppe of Ukraine. For pre-plant seed treatment scheme included the use of disinfectants experience: fungicidal action – «Vitavaks» 200 FF (200 g/l carboxin + 200 g/l thiram) 3 l/t and insecticide-fungicide – «Celest top» 312.5 FS (25 g/l fludioxonil 25 g/l difenoconazole, 262,5 g/l thiamethoxam), 1,5 l/t, and chelate micronutrient «Reakom-plus-grain» (liquid composition of macronutrients (NPK) and chelated trace elements: Zn, Fe, Cu, Mn , Mo, B, Co), 3 l/t. Some options experience includes seed treatment microfertilizer together with protectants, the rate of flow which is 70 % of the recommended.

Results of researches. It is known that the lack of moisture of a sowing layer of earth for the period of sowing of winter wheat substantially detains germination of seeds, emergence of shoots and further development of plants. Moisture security level in experiences was defined by predecessors and an amount of precipitation and not always was favourable for timely receiving shoots and further vegetation winter. So, moistening the soil layer 0–10 cm was sufficient to produce plantlets in all years of study. High they were of fallow and ranged from 9,0 mm in 2010 year to 11,8 mm in 2009 year. Several lower moisture reserves in the soil horizon were indicated by predecessor peas and made for those years – 6,2 and 9,3 mm respectively. At cultivation of winter wheat after sunflower moisture content of a sowing layer was significantly lower, than on the steam predecessor. The size of the index, it also yielded variants of the experiment, which was placed after the winter crops of peas. Thus, the minimum moisture reserves (5,5 mm) reported in 2010 year, the maximum on the predecessor (8,1 mm) – in the conditions of 2009 year (table 1).

1. Stocks of productive moisture in soil layer 0–10 cm at sowing winter wheat, 2009–2011 years
	Year
	Predecessors

	
	fallow
	peas
	sunflower

	2009
	11,8
	9,3
	8,1

	2010
	9,0
	6,2
	5,5

	2011
	9,7
	7,8
	6,1

	average
	10,2
	7,8
	6,6


The highest average moisture of reserves of moisture in a ten-centimetric layer of earth for years of researches (10,2 mm) were noted at crops on fallow. On this predecessor they exceeded values of this indicator in the crops placed after peas and sunflower, respectively, for 23,5 and 35,3 %. 

Differences in duration of the period of emergence of shoots among sorts of winter wheat of Pysanka, Skarbnytsia and Apogej Luganskiy didn't note.

It was found that variants of the experiment where the seeds were treated with disinfectants «Celest top», and when it is processed with a mixture of «Celest top» + «Reakom-plus-grain», wheat sprouts appear a day earlier. Thus, in these areas, the average for 2009–2011 years, when grown on fallow period of germination was 8 days, after peas – 10 days, after sunflower – 11 days. The similar tendency of faster approach of a phase of shoots at wheat plants, was noted for all years of researches.

On other options of experience, the period of emergence of shoots, on average for years of researches, made 9, 11 and 12 days, respectively, at crops on fallow, after peas and sunflower. In a section of years faster emergence of shoots characterized crops of winter wheat which sowed in 2009 year that was caused by the best moistening of a sowing layer of earth. Longer the period «crops – shoots» were in 2010 year and amounted to: on fallow – 9 days, after peas and sunflower – 12 and 13 days respectively.
Determination field viability allowed establishing variability of values of this indicator depending on predecessors, preseeding processing of seeds and a sort.  The different level of moistening of a sowing layer of earth caused by predecessors significantly influenced on field viability of seeds and, respectively, on density of plants in crops.  At cultivation of winter wheat after sunflower these indicators were the lowest among predecessors. So, depending on the treatment of seed, field germination in sort Pysanka was within 70,4–75,5 %, at sorts Skarbnytsia and Apogej Luganskiy – 68,1–73,9 and 68,0–73,2 % respectively. By predecessor pea field germination was higher at sort Apogej Luganskiy – 78,0–81,9 %, in sort Pysanka – 81,3–84,6 %, in sort Skarbnytsia – 79,0–83,5 %. Sitting on a fallow, due to the presence of more water available to plants in the seed layer of the soil, ensuring the formation of the maximum values ​​of the germination. So, at sorts Pysanka, Skarbnytsia, Apogej Luganskiy field germination of seeds was 89,7–94,0; 90,3–94,2 and 88,0–92,5 %, and the density of plants – 404–423; 406–424 and 396–416 pieces/m2 respectively. It should be noted that when sowing winter wheat nonfallow predecessors higher field germination was at sort Pysanka by steam predecessor – at a sort of Skarbnytsia.

Significant impact on germination provided presowing seed. In the control variant of the experiment, which involved planting untreated seeds, the figure for all sorts and predecessors was the lowest. Processing by and microfertilizer at their application, separately or in mix, promoted growth of field germination. So, at cultivation after sunflower, due to processing of seeds protectants «Vitavaks» 200 FF at a sort Pysanka germination increased to 70,4 % (control) to 71,3 %, at a sort Skarbnytsia – with 68,1 to 70,5 %, at a sort Apogej Luganskiy – with 68,0 to 69,9 %, from use of a protectants «Celest top» – to 74,4; 73,0 and 72,3 % respectively.  Processing grain microfertilizer «Reakom-plus-grain» compared with the control, provided increase of provides improved germination by 0,6; 0,7 and 0,8 %.  When sowing sorts Pysanka, Skarbnytsia and Apogej Luganskiy after pea, by etching «Vitavaks 200» FF, field germination, compared to the control variant, increased by 1,1; 1,3 and 1,1 %, protectant «Celest top» – 2,7; 2,6 and 2,8 %, microfertilizer – 0,5; 0,2 and 0,7 % respectively. The similar tendency on increase in field viability was noted on the sites located on fallow (table 2).

2. Field germination and density of plants of different sorts of winter wheat depending on presowing seed treatment and predecessors (average for 2009–2011 years)
	Presowing seed treatment
	Predecessors

	
	fallow
	peas
	sunflower

	
	%
	pieces/m2
	%
	pieces/m2
	%
	pieces/m2

	Sort Pysanka

	Control (no treatment)
	89,7
	404
	81,3
	447
	70,4
	385

	«Reakom-plus-grain»
	90,2
	406
	82,4
	453
	71,3
	392

	«Reakom-plus-grain»
	90,0
	405
	81,8
	450
	71,0
	391

	«Vіtavaks 200» FF + «Reakom-plus-grain»
	92,5
	416
	83,5
	459
	72,3
	398

	«Vіtavaks 200» FF (70 % of normal) + «Reakom-plus-grain»
	92,4
	416
	83,4
	459
	72,2
	398

	«Celest top»
	93,0
	419
	84,0
	462
	74,4
	409

	«Celest top» + «Reakom-plus-grain»
	94,0
	423
	84,6
	465
	75,5
	415

	«Celest top» (70 % of normal) + «Reakom-plus-grain»
	93,9
	422
	84,5
	465
	75,4
	415

	Sort Skarbnytsia

	Control (no treatment)
	90,3
	406
	79,0
	435
	68,1
	375

	«Reakom-plus-grain»
	92,3
	415
	80,3
	442
	70,5
	388

	«Reakom-plus-grain»
	91,2
	410
	79,2
	436
	68,8
	378

	«Vіtavaks 200» FF + «Reakom-plus-grain»
	93,1
	419
	81,0
	446
	71,0
	391

	«Vіtavaks 200» FF (70 % of normal) + «Reakom-plus-grain»
	93,0
	419
	80,9
	445
	70,9
	391

	«Celest top»
	93,2
	419
	81,6
	449
	73,0
	402

	«Celest top» + «Reakom-plus-grain»
	94,2
	424
	83,5
	459
	73,9
	406

	«Celest top» (70 % of normal) + «Reakom-plus-grain»
	94,1
	423
	83,3
	458
	73,8
	406

	Sort Apogej Luganskiy

	Control (no treatment)
	88,0
	396
	78,0
	429
	68,0
	374

	«Reakom-plus-grain»
	89,2
	401
	79,1
	435
	69,9
	384

	«Reakom-plus-grain»
	88,9
	400
	78,7
	433
	68,8
	378

	«Vіtavaks 200» FF + «Reakom-plus-grain»
	91,2
	410
	79,8
	439
	70,5
	388

	«Vіtavaks 200» FF (70 % of normal) + «Reakom-plus-grain»
	91,1
	410
	79,7
	438
	70,4
	388

	«Celest top»
	90,1
	405
	80,8
	444
	72,3
	398

	«Celest top» + «Reakom-plus-grain»
	92,5
	416
	81,9
	450
	73,2
	403

	«Celest top» (70 % of normal) + «Reakom-plus-grain»
	92,4
	416
	81,8
	450
	73,1
	403


It should be noted that among the disinfectants that have been studied by us in the experience to be more effective in improving germination of seeds protectant «Celest top», indicating the absence of phytotoxicity in a given disinfectant. The maximum growth of an indicator was noted on options where applied the specified preparation together with microfertilizer «Reakom-plus-grain». In comparison with control option, at cultivation of sort Pysanka, Skarbnytsia and Apogej Luganskiy on fallow germination increased on 4,3; 3,9 and 4,5 % respectively. At placement of crops after sunflower and peas field germination of seeds increased, respectively, on 5,1; 5,8; 5,2 and 3,3; 4,5; 3,9 %. Reduction of a dose of fungicide by 30 % at its simultaneous application with microfertilizer didn't entail essential decrease in field germination in comparison with experience options where the dose of fungicide was full. The greatest sum of rainfall for the period from crops before the termination by plants of autumn vegetation was noted in 2010 year. At cultivation on fallow it was 127,7 mm, after peas and sunflower – 137,3 mm. Minimum sum of rainfall was in 2011 year – 16,4 and 22,3 mm respectively that is caused by also less long period of autumn vegetation. In the conditions of this year, he was on nonfallow predecessors 52 days, the fallow – 42 days (table 3).
3. Conditions of the autumn period of vegetation of winter wheat at its cultivation on

 different predecessors, 2009–2011 years
	Indicator
	Year
	Predecessors

	
	
	fallow
	peas 
	sunflower

	The amount of precipitation for the period of 

«sowing – cessation of autumn vegetation», mm
	2009
	105,0
	110,0
	110,0

	
	2010
	127,7
	137,3
	137,3

	
	2011
	16,4
	22,3
	22,3

	
	average
	83,0
	89,9
	89,9

	The amount of effective (above +5 °C) temperatures, accumulated winter wheat for 
the autumn season, °C 
	2009
	284,1
	369,2
	369,2

	
	2010
	248,2
	308,8
	308,8

	
	2011
	175,8
	261,2
	261,2

	
	deviation *
	+48,0
	+32,1
	+32,1

	The duration of the autumn growing season, days
	2009
	68
	78
	78

	
	2010
	73
	83
	83

	
	2011
	42
	52
	52

	
	average
	61
	71
	71

	Termination date of the autumn growing season
	2009
	2 December

	
	2010
	2 December

	
	2011
	6 November


Note: * – the deviation from the average annual index rules

The sum of effective (above +5 °C) temperatures, accumulated for winter wheat during the autumn growing season the average for 2009–2011 years exceeded the average annual rate for the fallow at 48,0 °C after peas and sunflower – by 32,1 °C winter temperatures minimum amount accumulated in 2011 year, the maximum – in 2009 year.

Duration of the period of development winter during the autumn period of vegetation substantially depended on the predecessor and preseeding processing of seed material. Thus, winter wheat plants placed in crops on fallow more quickly entered into the phase of tillering. The period «shoots – tillering» on experience sites where seeds before crops processed protectant «Vitavaks 200» FF, as well as the control variant of the experiment was 17 days. Processing grain microfertilizer «Reakom-plus-grain» separately and together with protectant «Vitavaks 200» FF contributed to more rapid tillering of wheat plants. Use of protectant «Celest top» separately, as well as mixtures thereof with microfertilizer shortens the period of the «shoots – tillering» for two days, compared to the control. At cultivation after peas and sunflower processing of seeds of «Celest top» and mixes of «Celest top» + «Reakom-plus-grain» offensive tillering, as well as on the steam predecessor, happened for two days earlier, than on control. Faster development of winter wheat due to the positive influence on the growth processes of plant protectant «Celest top» and micronutrient «Reakom-plus-grain». In particular, it is manifested in the formation of a greater tillering in winter wheat on these options. 

The quantity of steams formed during the autumn vegetation period defined varietal characteristics of plants depended on precursors and pre-treatment of seeds. On average for the years of research, when grown on fallow, high tillering celebrated sort Skarbnytsia, plants that form large quantity of steams, compared to sorts Pysanka and Apogej Luganskiy. Depending on preseeding processing of seeds at the specified sorts it was in limits 4,6–5,4; 4,4–5,2 and 4,2–5,0 pieces/plant respectively. When grown after peas and sunflower greater tillering at the time of termination of autumn vegetation plant sort Pysanka was characterized. For these predecessors, it was, respectively, and 3,9–4,7 3,5–4,3 pieces/plant at sorts Skarbnytsia and Apogej Luganskiy tillering coefficient was 3,8–4,6; 3,7–4,6 and 3,5–4,3; 3,3–4,1 pieces/plant respectively. The maximum tillering wheat plants was formed on variants of the experiment, which provided presowing seed protectant «Celest top», which was used to the full and reduced dose, together with micronutrient «Reakom-plus-grain». Compared with controls, the difference in tillering at sorts Pysanka, Skarbnytsia and Apogej Luganskiy when grown on fallow was 15,4; 14,8; 16,0 % after peas and sunflower – 17,0; 17,4; 19,6 and 18,6 %; 18,6; 19,5 % respectively (table 4).

4. Formation of tillers (pieces/plant) plants of different sorts winter wheat at the time of termination for the autumn season, depending on the growing conditions, 
(average for 2009–2011 years)

	Presowing seed treatment
	Predecessors

	
	fallow
	peas 
	sunflower

	Sort Pysanka

	Control (no treatment)
	4,4
	3,9
	3,5

	«Reakom-plus-grain»
	4,5
	4,0
	3,6

	«Reakom-plus-grain»
	4,8
	4,3
	3,9

	«Vіtavaks 200» FF + «Reakom-plus-grain»
	4,8
	4,3
	3,9

	«Vіtavaks 200» FF (70 % of normal) + «Reakom-plus-grain»
	4,8
	4,3
	3,9

	«Celest top»
	5,0
	4,5
	4,1

	«Celest top» + «Reakom-plus-grain»
	5,2
	4,7
	4,3

	«Celest top» (70 % of normal) + «Reakom-plus-grain»
	5,2
	4,7
	4,3

	Sort Skarbnytsia

	Control (no treatment)
	4,6
	3,8
	3,5

	«Reakom-plus-grain»
	4,7
	3,9
	3,6

	«Reakom-plus-grain»
	5,0
	4,2
	3,9

	«Vіtavaks 200» FF + «Reakom-plus-grain»
	5,0
	4,2
	3,9

	«Vіtavaks 200» FF (70 % of normal) + «Reakom-plus-grain»
	5,0
	4,2
	3,9

	«Celest top»
	5,2
	4,4
	4,1

	«Celest top» + «Reakom-plus-grain»
	5,4
	4,6
	4,3

	«Celest top» (70 % of normal) + «Reakom-plus-grain»
	5,4
	4,6
	4,3

	Sort Apogej Luganskiy 

	Control (no treatment)
	4,2
	3,7
	3,3

	«Reakom-plus-grain»
	4,3
	3,9
	3,4

	«Reakom-plus-grain»
	4,6
	4,2
	3,7

	«Vіtavaks 200» FF + «Reakom-plus-grain»
	4,7
	4,2
	3,7

	«Vіtavaks 200» FF (70 % of normal) + «Reakom-plus-grain»
	4,6
	4,2
	3,7

	«Celest top»
	4,8
	4,4
	3,9

	«Celest top» + «Reakom-plus-grain»
	5,0
	4,6
	4,1

	«Celest top» (70 % of normal) + «Reakom-plus-grain»
	5,0
	4,6
	4,1


Plants of winter wheat, on the options of experience providing combined use «Celest top» (full and reduced dose) and «Reakom-plus-grain», created the maximum quantity of nodal roots. Thus, in these areas, at cultivation winter after sunflower this indicator at sort Pysanka is equal 4,6 piece/plant, at sort Skarbnytsia and Apogej Luganskiy – 4,5 piece/plant.  At crops after peas, according to the specified sorts – 5,3; 5,2 and 4,9 piece/plant.  On fallow plants had the highest number of nodal roots that have been sort Skarbnytsia high at 6,1 piece/plant, at sorts Skarbnytsia and Apogej Luganskiy – 6,2 and 5,8 piece/plant respectively.

By results of researches influence of conditions of cultivation on number of the elevated weight which is saved up by plants for the autumn period of vegetation is established. At the time of the termination of a large mass of vegetation autumn 100 absolutely dry plants formed the winter wheat placed on a fallow. The highest among it was the sort Skarbnytsia and, depending on processing of seeds, this indicator was in limits of 40,6–43,4, at sort Apogej Luganskiy – 40,8–42,9, at sort Pysanka – 39,8–41,9 g.

At the time of termination of autumn vegetation maximum weight 100 absolutely dry plants all sorts of winter wheat was formed on variants of the experiment, which provided for the joint use of protectant «Celest top» and micronutrient «Reakom-plus-grain». In an average of 2009–2011 years the sorts Pysanka, Skarbnytsia and Apogej Luganskiy on these areas of fallow it was, accordingly, 41,9; 43,4 and 42,9 g, with the cultivation of peas, after the mass of plants, in comparison with fallow was 11,9; 12,7 and 11,0 % lower after sunflower – 17,7; 21,9 and 21,2 % respectively (table 5).

5. Formation of the 100 absolutely dry plants winter wheat (g) at the time of termination for the autumn season depending on the growing conditions, (average for 2009–2011 years)
	Presowing seed treatment
	Predecessors

	
	fallow
	peas 
	sunflower

	Sort Pysanka

	Control (no treatment)
	39,8
	34,8
	32,0

	«Reakom-plus-grain»
	40,0
	34,9
	32,5

	«Reakom-plus-grain»
	40,7
	35,8
	33,4

	«Vіtavaks 200» FF + «Reakom-plus-grain»
	41,1
	36,9
	33,8

	«Vіtavaks 200» FF (70 % of normal) + «Reakom-plus-grain»
	41,0
	41,0
	33,6

	«Celest top»
	40,7
	35,7
	33,5

	«Celest top» + «Reakom-plus-grain»
	41,9
	36,9
	34,5

	«Celest top» (70 % of normal) + «Reakom-plus-grain»
	41,8
	36,8
	34,2

	Sort Skarbnytsia

	Control (no treatment)
	40,6
	34,3
	31,8

	«Reakom-plus-grain»
	41,0
	34,5
	32,0

	«Reakom-plus-grain»
	41,7
	35,3
	32,8

	«Vіtavaks 200» FF + «Reakom-plus-grain»
	42,0
	37,3
	33,4

	«Vіtavaks 200» FF (70 % of normal) + «Reakom-plus-grain»
	41,9
	36,1
	33,7

	«Celest top»
	41,7
	36,2
	33,0

	«Celest top» + «Reakom-plus-grain»
	43,4
	37,9
	33,9

	«Celest top» (70 % of normal) + «Reakom-plus-grain»
	43,2
	37,7
	33,8

	Sort Apogej Luganskiy

	Control (no treatment)
	40,8
	35,9
	31,6

	«Reakom-plus-grain»
	40,9
	35,9
	31,8

	«Reakom-plus-grain»
	41,5
	36,7
	32,9

	«Vіtavaks 200» FF + «Reakom-plus-grain»
	42,4
	37,4
	33,4

	«Vіtavaks 200» FF (70 % of normal) + «Reakom-plus-grain»
	42,5
	37,5
	33,4

	«Celest top»
	41,9
	36,8
	33,0

	«Celest top» + «Reakom-plus-grain»
	42,9
	38,2
	33,8

	«Celest top» (70 % of normal) + «Reakom-plus-grain»
	42,8
	37,8
	33,7


The minimum weight of 100 absolutely dry plants was mentioned in the experimental variants, where sowing was carried out no treated seeds. For example, when grown after sunflower, this indicator was in sort Pysanka – 32,0 g, at the sorts Skarbnytsia and Apogej Luganskiy – 31,8 and 31,6 g respectively.  When sowing after peas the mass of plants was 34,8; 34,3; 35,9 g, on fallow – 39,8; 40,6 and 40,8 g.

It is experimentally proved that at cultivation on fallow the highest productivity of a sort Skarbnytsia (6,69 tons per hectare), Pysanka (6,40 tons per hectare) and Apogej Luganskiy (6,20 tons per hectare) was formed on experience options which provided carrying out preseeding processing of seeds a protectants «Celest top» 312.5 FS (1,5 l/t) and microfertilizer «Reakom-plus-grain».  At cultivation of wheat after sunflower and peas productivity of the specified sorts on these options was 3,50; 3,74; 3,42 and 4,13; 4,43; 3,94 tons per hectare respectively. 

Conclusions of this research and prospect of further researches in this direction. During autumn vegetation the maximum values of coefficient of tillering noted on experience variants which provided preseeding processing of seeds a preparation «Celest top» 312.5 FS which used in the full and reduced dose, together with microfertilizer «Reakom-plus-grain». In comparison with control, the difference in tillering at sort Pysanka, Skarbnytsia and Apogej Luganskiy at cultivation on fallow was 15,4; 14,8; 16,0 %, after peas and sunflower – 17,0; 17,4; 19,6 % and 18,6; 18,6; 19,5 % respectively. Field germination and mass of 100 absolute and dry plants also were the highest on these options of experience. On average for years of researches, the highest productivity preseeding processing of seeds a protectants «Celest top» 312.5 FS (1,5 l/t) and microfertilizer «Reakom-plus-grain». At cultivation on fallow at a sort Pysanka it was 6,40 tons per hectare, at a sort Skarbnytsia – 6,69 tons per hectare, at a sort Apogej Luganskiy – 6,20 tons per hectare. At placement of the specified sorts after sunflower and peas productivity of grain was 3,74; 3,50; 3,42 tons per hectare and 4,43; 4,13; 3,94 tons per hectare respectively. The results of research contribute to the development of evidence-based recommendations for growing wheat after peas and sunflower, as well as the fallow in the conditions of northern Steppe of Ukraine, which will significantly increase the gross yield of high-quality grain in the region. The results of scientific research joined the database and will be used in further researches.  
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