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The article considers the peculiarities of application of growth stimulators of Soil-Biotics company (USA) as an example of integrated use of humates for increasing the yield of winter wheat. It is proved that the norms and methods of using humates for pre-sowing seed treatment and introduction into the soil contribute to the better formation of elements of the structure of yield, first of all, productive tillering. The statistical treatment by multivariate analysis showed that the variants, which used pre-sowing seed treatment with «1R Seed treatment» in the norm of 3 kg/t and introduced into the soil «5R SoilBoost EA» in the norm 30 kg/ha, significantly exceeded the control of the number of plants, which are better off and productivity. The analysis of the influence of humic preparations on the formation of performance indicators shows that as a result of pre-sowing seed treatment and application of the «5R SoilBoost EA» humic preparation sowing, productive tillering increases by almost 37 %. Other signs of reaction to the use of drugs are less – the number of grains in the ear increased by 7.3 %, and the mass of grain from the ear – by 5.5 %. However, this difference was statistically significant compared to the control variants. The weight of 1000 grains thus remained virtually unchanged – there was no statistically significant difference between the variants.
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Formulation of the problem. The use of humic substances in the field of plant growing has a rather long history, which is currently experiencing a period of regular interest from both scientists and producers. The latter, however, in our opinion, do not pay due attention to the use of these drugs in cultivation technologies, but such a state of affairs has its own, objective reasons in their opinion. One of these reasons, agrarians call the insignificant effectiveness of the use of humates and relate drugs to far from being the first priority for use.

It should also be noted that in the field of informativity of agronomists, for the most part, such techniques as pre-sowing seed treatment, root-and-forth application and use in tank mixes with fertilizers and pesticides predominate. Outside of attention is one of the most important ways of using humic substances as soil improvers and stimulants of their fertility. This is especially true for our country, because a scanty share of livestock farming in agriculture does not ensure regular receipt of humic substances in the soil in an adequate quantity.

The analysis of the latest research and publications, which initiated the solution of the problem, shows that this problem is widely covered in the scientific literature, regardless of the level of development of agriculture. Large-scale studies are conducted in the United States, Europe, and much attention is paid to this topic in China, India, Pakistan, Africa. Comprehensive application of humates is considered as a means of increasing yield, soil stimulation, reproduction of its fertility, land reclamation due to contamination by petroleum products and heavy metals. A significant number of publications indicate the high efficiency of the use of these drugs to optimize the development of plants under climatic and soil stress.

The use of humic substances in the soil has a positive effect on its physical and agrochemical parameters since the first year of application, and after three years it has a significant accumulation of organic carbon, as well as increasing the amount of total nitrogen. In such environment, the plants fixed an increase in the biological mass of roots and plants [1, 2]. In foreign scientific literature, for the most part, there is a technology of wheat cultivation, which is based on the systematic application of drugs containing humic and fulvic acids from seed pre-sowing, the introduction of such preparations into the soil and foliar application. This approach significantly improves the physical, chemical and technological properties of wheat grain, including a mass of 1000 grains, nature, protein content, and number of inclusions [3]. However, some scientists note that the use of humic substances as fertilizers does not replace organic, in particular manure and requires additional research, in this regard, the use of humates is more appropriate to be carried out in a composition with mineral or organic fertilizers [4, 5]. Combined use of organic and mineral fertilizers in combination with humic substances in studies by Indian scientists increased the yield of wheat grain by 27 % and favorably influenced the content of nutrients and organic carbon in the soil [6, 8]. The use of humic substances in the diet can reduce the negative effect of the lack of moisture by 20 %, which was established in the experiments of Iranian scientists [7].

The main problem of stable production of wheat grain is the lack of moisture in recent years. This situation is typical for Ukraine, especially for the Left Bank, where precipitation is distributed very unevenly and the lack of moisture can be particularly dangerous during sowing and early development of plants. One of the most effective ways to overcome such negative phenomena is the creation of new genotypes of crops and a universal approach to crop nutrition.

The purpose of the research was to determine the effect of combined use of growth stimulators of plants, created on the basis of humic substances, in the case of pre-sowing seed treatment and introduction into the soil of the formation of productivity of winter wheat varieties in a model experiment with further verification in production experiments.

Material and methods of conducting research. For research, 10 sorts of winter wheat were selected and preparations based on humic substances were used: «1R Seed treatment» for seed treatment before sowing in quantities of 1 kg/t and «5R SoilBoost EA», which was introduced into the soil at a standard rate of 30 kg/Ha. Drugs are provided by Soil Biotics (USA).

«1R Seed treatment» contains 20 % of the active ingredient: 10 % humic acid, 3 % fulvic acid, 1 % ulminic acid and 6 % of the microelements complex.

«5R SoilBoost EA» is composed of 84.17 % of the complex of humic and fulvic acids and trace elements.

The model experiment was conducted in Poltava SAA during 2014–2017. The area of ​​the site is 1 m2, the repetition of the experiment is 4 times. Placing sites in the experiment is randomized. After harvesting, the yield structure was determined and the productivity of the plants was calculated. The statistical processing of the results was carried out using the STATISTICA 10.0 program.

Research results. Despite the fact that the years of research differed in weather conditions, there was a clear regularity of the influence of humic substances on the formation of elements of productivity of winter wheat plants. In the first place, this tendency was characteristic of the sign of productive planting, which in our studies was the most important feature for generating overall productivity.

Table 1 summarizes the averaged results of the experiment with respect to some signs of the structure of the crop. Despite the varietal properties, the main factor in the formation of better plant productivity was the use of pre-sowing seed treatment as a growth promoter of humic origin «1R Seed treatment» and introduction into the soil during sowing of the soil stimulator «5R SoilBoost EA». From the given data it is clear that regardless of the variety, the indicator of productive tillering in the variants where the treatment was applied was higher than the control. In this connection, the weight of grain from the plant increased and the theoretically calculated yield, determined by stepwise regression analysis. For the formation of a mass of 1000 grains in the modeling experiment, pre-sowing seed treatment and the introduction of the drug into the soil did not have a significant effect, although there was a certain positive effect in some of the studied varieties.

Influence of the use of humic substances on the elements of winter wheat productivity
	Sorts
	Productive planting, pieces
	Weight of 1000 grains, g
	Weight of grain from the plant, g
	Biological yield, c/ha

	Podolianka
	1.6
	39.29
	1.97
	59.21

	
	1.9*
	40.35
	2.48
	74.49

	Smuglianka
	1.6
	43.14
	2.42
	72.50

	
	2.2
	41.49
	3.34
	100.21

	Cubus
	1.4
	43.56
	2.15
	64.55

	
	1.8
	43.35
	2.59
	77.73

	Mulan
	1.4
	41.85
	2.13
	63.86

	
	1.6
	42.77
	2,58
	77.39

	Bogdana
	1.6
	41.03
	2,17
	64.97

	
	1.8
	40.94
	2.74
	82.25

	Vil’shana
	1.6
	41.95
	2.17
	65.13

	
	1.9
	43.56
	2.73
	81.90

	Uzhynok
	1.6
	44.61
	2.21
	66.32

	
	1.8
	43.57
	2.97
	89.07

	Orzhytsia
	1.8
	40.25
	2.10
	62.85

	
	2.0
	40.21
	2.68
	80.25

	Levada
	1.7
	44.51
	2.21
	66.25

	
	1.9
	44.51
	3.18
	95.49

	Sagaidak
	1.6
	41.56
	2.28
	68.50

	
	1.8
	44.23
	2.95
	88.42

	НІР 0,05
	-
	-
	-
	16.5


* The denominator shows the value of the trait based on the results of the application of «1R Seed treatment» and the introduction into the soil during sowing of the soil stimulator «5R SoilBoost EA».
A detailed analysis of the influence of humic drugs on the formation of performance indicators shows that as a result of pre-sowing seed treatment and application of the humic preparation «5R SoilBoost EA» during sowing, productive tillering increases by almost 37 %. Other signs of reaction to the use of drugs are less – the number of grains in the ear increased by 7.3 %, and the mass of grain from the ear – by 5.5 %. However, this difference was statistically significant compared to the control variants. The weight of 1000 grains thus remained virtually unchanged – there was no statistically significant difference between the variants.

Analyzing, the formation of biological yields under the condition of a complex application of the «5R SoilBoost EA» and «1R Seed Treatment» growth stimulator, it should be noted that, in the context of all investigated varieties of winter wheat, a significant increase of this indicator was observed compared to the control, provided that НIР 0.05 = 16.5 centners per hectare.
Taking into account the regularity of the positive influence of humic substances on productive plant cultivation, it is expedient to analyze the possibilities of reducing the seed rates in production experiments, in combination with the use of growth stimulators and optimization of crop nutrition.

Conclusion. The use of preparations of humic substances for pre-sowing processing of wheat seeds «1R Seed treatment» and introduction into the soil simultaneously with the sowing «5R SoilBoost EA» significantly improves planting of winter wheat plants and promotes better formation of other elements of productivity such as the amount of grains in the ear and the mass of grain from colossus. The established pattern can contribute to a significant optimization of wheat seed rates and increase the economic efficiency of grain production.
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