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The results of studies on the use of disinfectants and humates for presowing seed treatment are presented. It was found that the introduction of humates in a mixture with preservatives naturally increased the field germination and the number of nodal roots compared to the control. Average annual indices testify to the natural effect of the use of stimulants on the reduction of the period of «sowing–shoots», but under adverse conditions of germination the use of stimulants can play a very important role in obtaining amicable shoots.

In the case of application of humates, the field germination of seeds increased by 11–13 %. Under unfavorable conditions prevailing during the germination period, the effect of the factors increased and the influence of such interactions as «precursors–grade» and «variety–variant of seed treatment» increased.

The formation of nodal roots also significantly depended on the variant of seed treatment. The best indicator was a variant of the experiment, where «1R Seed treatment» was used, which subsequently significantly influenced the formation of yields.

In all the experiments conducted, the positive effect of the use of stimulants «Humifield» and «1R Seed treatment» for seed treatment, both in mixtures with disinfectants, and in cases where they were used separately, was noted.
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Formulation of the problem. The modern technology of winter wheat cultivation involves the use of a wide range of agrotechnical methods, the main of which is presowing seed treatment. This technique allows us to largely avoid the influence of negative factors of cultivation on the growth and development of plants in the initial stages, so modern cultivation technologies presuppose it as a must.

Sharp discussion takes place in the scientific and scientific-industrial literature about the influence of the disinfectants and their compositions with growth stimulants on such parameters as the duration of the «sowing – sprouts» period, the field germination of the seeds, the development of the root system, and other indicators. A significant part of researchers proves, in the majority of cases, the negative influence of the disinfectants on the values ​​of germination energy and field germination, and recommends the use of growth promoters. Other scientists prove the thesis of the absence of harmful influence of chemical preparations on these indicators.

An analysis of the latest research and publications that initiated the problem. Scientific research and production experience show a significant positive effect from the presowing seed treatment. But the use of only protective substances can significantly reduce the germination energy and field germination of the seeds. Treated seed has certain advantages over the untreated in the best resistance to harmful organisms. But in the zone of unstable or insufficient moisture, this factor can play a negative role and will have a greater dependence on weather conditions. In addition to the above mentioned, the effectiveness of the disinfectants depend on the phytosanitary state of the field and the quality of the seed, fertilizer background etc. [1]. It can lead to a shortage of crops.

In order to avoid this situation, agrarians and scientists use combined protection products with growth promoters of organic origin. They significantly mitigate the phytotoxicity of the disinfectants and stimulants, stimulate the processes of germination and subsequent growth and greatly increase the immune potential of plants [2, 3, 4].

In recent years, humates have been used as stimulants for presowing seed treatment. The overwhelming majority of researchers unequivocally speak about positive results of use of preparations of this group both for seed treatment, and for foliar or ground introduction. However, there are certain nuances of the use of disinfectants and stimulants [5].

According to some data, an increase in the yield of grain crops after the seed treatment by the humic substances can reach 1.2–4.5 centners/ha. However, such an increase, even at a yield of 40 c/ha, is only 
3–11.3 %. Its minimum level is within the experimental error. Modern disinfectants and stimulants make it possible to receive much larger increments. For example, the use of «Gumifield» in the case of seed treatment and foliar insertion contributed to an increase in wheat yield by 4–10 centners per hectare [6].

In our own studies, it has been proved that humates are a very effective way to increase germination energy, germination, seedling mass and other parameters in laboratory conditions and in the field [7, 8].

The purpose of the research was to further determine the effect of preseed treatment of seeds with chemical preparations, humates and their combinations on the length of the «sowing – sprouts» period, field germination, the number of nodal roots to determine the optimal presowing treatment. 
For this purpose, the following tasks were formulated:

1) in the first multivariate experiment, the influence of the «Maxim Star 025 FS» in the recommended doses, humates and their mixtures for the treatment of winter wheat seeds was determined;

2) in the second field multivariate experiment, the influence of these humates and their mixtures with the complex treatment of seeds with fungicides and insecticides was determined.

Materials and methods of research. Seeds of winter wheat Levada, Smuglianka, Slavna sorts became the materials for the experiment. The seeds were treated with recommended doses of disinfectants and growth stimulants of humic origin at a rate of 8 liters of solution per ton of seeds.

Repeat of field experiment was triple. Biometric indices were determined on the 15th day after getting sprouts. To processing and analysis of results, the method of multi-factor dispersion analysis was used. Statistical processing of the results was performed using the STATISTICA 10.0 program.

Research results. Indicators studied in this experiment are largely dependent on environmental conditions, which in the years of research were contrasty and extreme for germination of seeds. So, in 2014, the conditions for germination were practically optimal and the average length of emergence of sprouts  was about seven days, but the fall of 2015 was characterized by a long dry period. The absence of rain in the second half of the summer also did not contribute to the accumulation of moisture in the soil. As a result, the duration of the «sowing – sprouts» period was longer by almost 6–7 times and was 47 days for the first experiment, and 40 days for the second. In the production crops, the sprouts were received even later – in some farms it was in December.

2016 has a similar conditions, but in the first half of the summer there was a significant amount of rains, so the conditions for germination were milder than the previous ones, and due to this, plants required 14–19 days for sprouts. However, in some farms, sprouts were obtained much later and only favorable winter conditions gave the grounds for optimism. So, the experiment was significantly different from the usual. However, it is possible that such conditions allowed to determine the possible effect and interaction of factors in the experiment.

According to averaged data, the use of the preparation «Maxim Star 025 FS» for presowing seed treatment did not lead to delayed of sprouts, but significantly affected the field germination of the seeds (table 1). The difference between the control version and the variant where only the fungicide was applied was only 2–4 %, which in general could be within the error of the experiment, but it was logical.
1. Effect of presowing seed treatment on germination indicators (2014–2016)
	Variant
	Duration of the «sowing – sprouts» period
	Field germination, %
	Formation of nodal roots, pieces

	Levada

	Control (without  processing)
	24
	75
	3.11

	«Maxim Star 025 FS», 1.5  l/ton
	24
	71
	3.11

	«Radostim», 0.25  l/ton
	24
	79
	3.11

	Lignogumate sodium, 0.5  l/ton
	23
	81
	3.67

	«Gumifield», 0.5  l/ton
	23
	83
	3.89

	1R, 1.0  l/ton
	22
	86
	5.11

	«Maxim Star 025 FS», 1.5 l/ton + «Gumyfield», 0.5 l/ton
	24
	78
	3.78

	«Maxim Star 025 FS», 1.5 l/ton + 1R, 1.0 l/ton
	23
	81
	5.00

	Slavna

	Control (without processing)
	24
	70
	2.78

	«Maxim Star 025 FS», 1.5 l/ton
	24
	67
	3.11

	«Radostim», 0.25 l/ton
	23
	74
	3.67

	Lignogumate sodium, 0.5 l/ton
	23
	76
	3.44

	«Gumifield», 0.5 l/ton
	23
	79
	3.33

	1R 1.0 l/ton
	22
	85
	4.56

	«Maxim Star 025 FS», 1.5 l/ton + «Gumyfield», 0.5 l/ton
	23
	77
	3.44

	«Maxim Star 025 FS», 1.5 l/ton + 1R, 1.0 l/ton
	23
	81
	4.22

	Smuglianka

	Control (without processing)
	23
	72
	2.67

	«Maxim Star 025 FS», 1.5 l/ton
	23
	68
	3.22

	«Radostim», 0.25 l/ton
	23
	76
	3.33

	Lignogumate sodium, 0.5 l/ton
	23
	77
	4.11

	«Gumifield», 0.5 l/ton
	23
	79
	4.11

	1R 1.0 l/ton
	22
	82
	5.00

	«Maxim Star 025 FS», 1.5 l/ton + «Gumyfield», 0.5 l/ton
	23
	75
	3.67

	«Maxim Star 025 FS», 1.5 l/ton + 1R, 1.0 l/ton
	23
	78
	4.67

	НІР05  2014
	1.3
	5.39
	1.41

	НІР05  2015
	1.1
	12.75
	1.78

	НІР05  2016
	1.1
	9.22
	1.64


Presowing seed treatment was the most effective in the case of the use of «1R Seed treatment», although treatment with Lignohumate sodium, «Radostim» and «Gumifield» also contributed to 6–11 % increase in field germination of seeds and an increase in the number of nodal roots of plants by almost two roots. Addition of humates in a mixture with fungicide also increased the field germination and number of nodal roots compared to control. Thus, in all years of research there was a positive effect of growth stimulants in the recommended doses on the indices of sprouts and plant development in the early stages of autumn development.

In the second experiment, the previous patterns were confirmed. Control was an option with standard seed protection in a composition of fungicide with insecticide – «Ventsedor» and «Commandor Extra» in norms of 1.2 and 0.6 l/ton, respectively.

The average annual figures (given in table 2) show the effect of the use of stimulants on the reduction of the «sowing – sprouts» period, but over the years the influence of the studied factors had its own peculiarities. In particular, in 2014, when the conditions for the sprouts were optimal, using the multivariate analysis of variance, it was found that only the variant of treatment and its interaction with varietal properties affects the given index. However, in 2015 and 2016, the effect of predecessors, varietal properties, processing options and their interaction was significant. From this it can be concluded that under adverse conditions, the use of stimulants can play a very important role in getting friendly sprouts.

The effect of seed treatment on the field germination was also similar. Average data for this indicator convincingly demonstrate the effectiveness of the application of humates and their use in compositions with disinfectants. For example, the field germination of Smuglianka sort increased by 11.3 %, Slavna sort – by 12 % after the use of soya as a precursor. In variants where potato was as precursor, the field germination of the seed was better, and the difference between variants and control was within the range of 11–13 %. The field germination indicator also responded to the conditions of years similar to the previous indicator. So, under unfavorable conditions, the effect of factors intensified and the effect of such interactions as «precursors – sort» and «sort – variant of seed treatment» increased.

In all experiments, the positive effect of «Gumifield» and «1R Seed treatment» stimulants was observed in both mixtures with disinfectants and in variants where they were used separately.

The formation of nodal roots also significantly depended on the variant of seed treatment. The best test had an option where «1R Seed treatment» was used. The  difference between this variant and the control was on the average in the three-year data of 1–2 roots, which in the future greatly influenced the formation of yield.

We can notice a regularity after analyzing the statistical results: the most important factors in descending order are the selection of the predecessor, then the properties of sort and their interaction. However, the application humates for the treatment of seeds is also significant, and their action is confirmed at a rather high level of significance – 0.01.

According to the results of the conducted researches, it can be said that presowing treatment of seed with the disinfectants has the risk of reducing the field germination of the seeds, but in the future this method is compensated by the best protection of plants from harmful organisms and, consequently, by increasing yield. Application of stimulants for presowing treatment can neutralize such a negative effect and make the plants development of more regulated from the early stages of plant development.

The research results demonstrate the effectiveness of humates and their use in compositions with the disinfectants: the field germination increased by 11–13 % compared with the control variant.
The formation of nodal roots significantly depended on the variant of seed treatment. The best test had the version of the experiment where «1R Seed treatment» was used: the difference between this variant and the control was 1–2 roots on the average in the three-year data, which in the future greatly influenced the formation of yield.
2. Influence of precursors and presowing seed treatment on germination indexes (2014–2016)
	Predecessor
	Variant
	Duration of the «sowing – sprouts» period
	Field germination, %
	Formation of nodal roots, pieces

	Soy
	Smuglianka

	
	«Vencedor», 1.2 l/ton + «Commandor extra», 0.6 
l/ton
	23
	76.0
	2.5

	
	«Gumifield», 0.5 l/ton
	22
	81.3
	2.7

	
	1R, 1 l/ton
	20
	87.3
	3.5

	
	«Vencedor», 1.2 l/t + «Extreme Commandor», 0.6 l/t + «Gumіfield», 0.5 l/t
	22
	79.7
	2.7

	
	«Vencedor», 1.2 l/ton + «Extreme Commandor», 0.6 l/t + 1R, 1 l/t
	21
	83.3
	2.9

	
	Slavna

	
	«Vencedor», 1.2  l/ton + «Commandor extra», 
0.6 l/ton
	21
	71
	2.2

	
	«Gumifield», 0.5  l/ton
	21
	76
	2.5

	
	1R, 1 l/ton
	20
	83
	3.3

	
	«Vencedor», 1.2 l/ton + «Extreme Commandor», 
0.6 l/ton + «Gumіfield», 0.5 l/ton
	22
	73
	2.3

	
	«Vencedor», 1.2 l/ton + «Extreme Commandor», 
0.6 l/ton + 1R, 1 l/ton
	20
	77
	3.0

	Potato
	Smuglіanka

	
	«Vencedor», 1.2  l/ton + «Commandor extra», 0.6 l/ton
	22
	80
	2.8

	
	«Gumifield», 0.5 l/ton
	21
	83
	3.1

	
	1R, 1 l/ton
	20
	91
	3.9

	
	«Vencedor», 1.2 l/ton + «Extreme Commandor», 0.6 l/ton + «Gumіfield», 0,5 l/t
	21
	84
	3.1

	
	«Vencedor», 1.2 l/ton + «Extreme Commandor», 0.6 l/ton + 1R, 1 l/ton
	21
	87
	3.7

	
	Slavna

	
	«Vencedor», 1.2 l/ton + «Commandor extra», 0.6 l/ton
	22
	76
	2.8

	
	«Gumifield», 0.5  l/ton
	20
	81
	3.3

	
	1R, 1 l/ton
	20
	89
	4.0

	
	«Vencedor», 1.2  l/ton + «Extreme Commandor», 0.6 l/ton + «Gumіfield», 0.5 l/ton
	21
	80
	3.1

	
	«Vencedor», 1.2 l/ton + «Extreme Commandor», 0.6 l/ton + 1R, 1 l/ton
	20
	84
	4.1

	НІР05
	
	
	


Conclusion. Use the preparation «Maxim Star 025 FS» for presowing seed treatment of didn’t lead to delayed of sprouts, but significantly affected the field germination of the seeds.

Adding of humates in a mixture with fungicide increased the field germination and number of nodal roots compared to control. Thus, a positive effect of growth stimulants in the recommended doses there was on the indices of sprouts and plant development in the early stages of autumn development in all years of research.

In adverse conditions, stimulants can play a very important role in getting good sprouts.

The application of humates for seeds treatment also has a significant value. Their action is confirmed at a high level of significance – 0.01.
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