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In laboratory and field experiments we studied influencing of different concentrations of biologically active substances, disinfectants and their compositions on laboratory and field seed germination, development of plants on the initial stages of development. We found that application of disinfectants can not diminish germination energy of seed, but biologically active substances stimulated this index. Humic growth stimulators contributed  both increase of germination energy index and intensification of plants growth and development processes. Treatment of seed by the «Radostim» contributed  the increase of the field seed germination on 2–4 %, and in variants with «Lignogumat of sodium» – on 5–6 %. Application in the ordered doses for the seed treatment contributed in the increase of the field seed germination on 7–9 % for «Gumifild» and on 10–15 % for «1R of Seedtreatment». 
In variants with «Radostim» absolutely dry mass of above-ground part of plants grew on 13,8–20,6 %, and mass of the root system – on 16–25 %. «Lignogumat» contributed in the increase of mass of above-ground part and root system accordingly on 17–19,5 % and 12,7–31 %. In variants with «Gumifild» growth of above-ground part was  on average 24,8 %, and root system – 26,3 %, and in the case of application of greater twice dose of «1R  Seedtreatment» – accordingly 37,5 and 40,6 %. On variants where mixture «Max Star 025 FS», 1,5 l/t + «Gumifild» 0,5 l/t was used on average fixed the increase of mass of above-ground part on 13,9 %,  root system – on 15,4 %, and on variants with mixture «Max Star 025 FS», 1,5 l/t + «1R» 1,0 l/t it was 25,6 and 26,2 % accordingly. We came to the conclusion about expedience of combining of mixtures pre-sowing seed treatment with the purpose of diminishing of the negative influencing of disinfectants on the indexes of germination energy and field seed germination of plants.
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Statement of problem. The basic task of pre-sowing treatment of agricultural cultures seed is providing of defence of plants is, foremost, from the action of wreckers and illnesses. However growth stimulants and biologically-active substances contribute to the diminish of negative action of disinfectants on germination energy of seed, and also can substantially decrease the amount of their application as a result of forming of the best firmness of plants to the action of pathogens. Also application of the improved methods of seed treatment can substantially decrease a production cost and decrease the pesticidal loading on an environment and improve quality of products.
Modern researches of domestic and foreign scientists proved that treatment of seed is indisputably one of the most effective and safest facilities of agricultural cultures productivity increase, however there is plenty of ways for its subsequent optimization yet. 
Analysis of the last researches and publications about this problem. Many scientists talk about efficiency of application of biological and chemical disinfectants for diminishing of defeat illnesses and for forming of firmness of plants to stress factors of environment. In the experiments of Institute of Agriculture of Steppe Area the treatment of seed by mixture of «Raksil» and «Antistress» in norms 0,2 and 0,68 kg/t of seed resulted in the increase of the productivity on 0,26–0,44 t/ha, and pre-sowing treatment of seed by mixture of preparation «Selest Top 312.5 FS» and fertilizer «Reakom-plius-zerno» enabled to increase the productivity on 11–17,2 % [1, 3, 4, 8, 9, 12]. On the fertilized organic-mineral background the increase of the productivity can make 0,11–0,17 t/ha [5].
However much substantial diminishing of germination energy and field seed germination to 65–75 % can become the credible risk of application of disinfectants [6, 10]. Therefore for treatment of seed we also use growth stimulants, antioxidants, mixtures of microelements and humic substances. So, in experiments which were conducted by O.E. Davidova, M.M. Storchak, P.G. Dul'nev, M.D. Aksilenko, T.V. Matiusha,  N.M. Mal'tseva, 
A.P. Gaevskiy, K.Yu. Derev’ianko etc. where determined influencing of «Radostim», «Lignogumat of potassium» and its complex with microelements, antioxidants (sodium, sulfite of sodium, salicylic and benzoic acids) and other substances it is revealed that all preparations provided the accumulation of vegetative mass comparatively with control on 10–23 % more, and total length of embryonic roots grew on 30 %; the amount of lateral roots grew on 45 %, and their total length  – on 70 %. Grew amount of lateral roots on 6–73 %, and their total length – on 37–74 % also [2, 3, 7, 11].
At the market of Ukraine a large assortment of preparations is offered, therefore researches of their influence on a germination, growth of plants and forming of the productivity will be topical for a long time. It is necessary to mark in this aspect that not all preparations answer the declared descriptions. A very important factor is an observance of the proper regulations of application of preparations in production terms. 
Often agronomists do not get the expected increase of the productivity and, as a result, in future renounce the effective methods of products control, disposing more simple in the use of mineral fertilizers and facilities of plants defence. 
The purpose of researches was determination of influencing of pre-sowing  treatment of seed by chemical preparations for plants defence, growth stimulants and their combinations for seed germination and morphological indexes of plants, search of optimum variant for pre-sowing treatment. The followings tasks were formulated for this purpose:
1) In laboratory experiments to identify the influencing of pre-sowing treatment by the preparations and their mixtures on germination energy, laboratory seed germination and sprouts morphological indexes;
2) In the field multifactor experience determined influence of the same variants on the field seed germination, morphological indexes of development of plants of 15-daily age.
Materials and methods of researches. Laboratory tests were carried out in the laboratory of grain quality of Poltava State Agrarian Academy. Material for an experiment are seed of winter wheat sorts Sagaidak, Bogdana, Vdala, Levada, Slavna which was used for the field experiments too. We treated seeds by the order doses of disinfectants  and growth stimulants from a calculation 8 l of solution on the tone of seed.
The repeated of laboratory experience is 12-multiple, the repeated of the field experience is triple. Biometric indexes determined in laboratory experience at once after determination of seed germination, in the field experience – on a 15th day upon sprouts receipt. We used method of multifactor analysis of variance for processing of the results. We carried out the statistical processing of the results by the program STATISTICA 10.0.
Results of researches. Modern disinfectants (on the whole) can not result in the diminishing of germination energy and laboratory seed germination, however application of «Radostim» and «Lignogumat of sodium» enables to increase germination energy on 3–4 %. Laboratory seed germination didn’t change almost, although as results of analysis of variance show influencing of «Radostim» and «Lignogumat of sodium»  statistically reliable also (table 1). 
Table 1. Influence of seed pre-sowing treatment on the laboratory indexes of seed
	Variant
	Germination energy, %
	Laboratory Seed Germination, %
	Sprout mass, gramme

	Sagaidak

	Control (without treatment)
	86
	94
	0,141

	«Max Star 025 FS», 1,5 l/t
	86
	94
	0,120

	«Radostim»
	89
	95
	0,144

	«Lignogumat of sodium»
	90
	95
	0,171

	Bogdana

	Control (without treatment)
	87
	94
	0,139

	«Max Star 025 FS», 1,5 l/t
	87
	94
	0,147

	«Radostim»
	90
	95
	0,133

	«Lignogumat of sodium»
	90
	95
	0,170

	Vdala

	Control (without treatment)
	86
	94
	0,126

	«Max Star 025 FS», 1,5 l/t
	86
	95
	0,151

	«Radostim»
	89
	96
	0,128

	«Lignogumat of sodium»
	89
	96
	0,159

	НІР05
	1,4
	1,7
	0,027


We can see the positive influence of growth stimulants on the example of sprouts mass, especially it notedly on a variant with «Lignogumat of sodium». Sprouts muss of sort Sagaidak grews on the average on 0,03 grammes, that is 21,3 % comparatively with control. Sort Bogdana has a positive effect 22,3 %, and sprouts muss of sort Vdala in the same variant was on 26,2 % greater.

In the second experience studied these and other preparations in laboratory and field terms. The results of the statistical processing of experiment data testify about positive influence of growth stimulants on the field seed germination  and growth and development of plants on the initial stages of development.

Table 2. Influence of  pre-sowing  treatment of seed on the indexes of seed germination
and accumulation of dry mass in the period of autumn vegetation (2014–2016)

	Variant
	Germination energy, %
	Laboratory Seed Germination, %
	Sprout mass, gramme
	Field Seed Germination, %
	Mass of dry matter, g/100 plants

	
	
	
	
	
	Above-ground Part
	Root System

	Levada

	Control (without treatment)
	85
	93
	0,13
	75
	2,136
	0,615

	«Max Star 025 FS», 1,5 l/t
	85
	93
	0,10
	71
	2,041
	0,639

	«Radostim», 0,25 l/t
	87
	93
	0,13
	79
	2,478
	0,753

	«Lignogumat of sodium» 0,5 l/t
	87
	93
	0,14
	81
	2,499
	0,767

	«Gumifild», 0,5 l/t
	87
	93
	0,17
	83
	2,456
	0,767

	«1R» 1,0 l/t
	89
	95
	0,19
	86
	2,829
	0,835

	«Max Star 025 FS», 1,5 l/t + «Gumifild» 0,5 l/t
	88
	93
	0,15
	78
	2,296
	0,659

	«Max Star 025 FS», 1,5 l/t + «1R» 1,0 l/t
	88
	93
	0,17
	81
	2,573
	0,752

	Slavna

	Control (without treatment)
	86
	92
	0,13
	70
	2,021
	0,568

	«Max Star 025 FS», 1,5 l/t
	85
	91
	0,13
	67
	1,872
	0,589

	«Radostim», 0,25 l/t
	88
	93
	0,13
	74
	2,300
	0,662

	«Lignogumat of sodium» 0,5 l/t
	86
	92
	0,16
	76
	2,471
	0,744

	«Gumifild», 0,5 l/t
	89
	93
	0,15
	79
	2,684
	0,761

	«1R» 1,0 l/t
	90
	94
	0,17
	85
	2,911
	0,902

	«Max Star 025 FS», 1,5 l/t + «Gumifild» 0,5 l/t
	87
	92
	0,16
	77
	2,322
	0,670

	«Max Star 025 FS», 1,5 l/t + «1R» 1,0 l/t
	88
	93
	0,16
	81
	2,613
	0,752

	Smuglianka

	Control (without treatment)
	85
	92
	0,13
	72
	2,318
	0,707

	«Max Star 025 FS», 1,5 l/t
	85
	92
	0,13
	68
	2,253
	0,658

	«Radostim», 0,25 l/t
	88
	93
	0,15
	76
	2,794
	0,883

	«Lignogumat of sodium» 0,5 l/t
	88
	93
	0,16
	77
	2,769
	0,796

	«Gumifild», 0,5 l/t
	89
	93
	0,15
	79
	2,936
	0,849

	«1R» 1,0 l/t
	89
	94
	0,18
	82
	3,153
	0,901

	«Max Star 025 FS», 1,5 l/t + «Gumifild» 0,5 l/t
	86
	93
	0,13
	75
	2,768
	0,862

	«Max Star 025 FS», 1,5 l/t + «1R» 1,0 l/t
	87
	94
	0,14
	78
	2,943
	0,876

	НІР05
	2,4
	2,3
	0,042
	
	
	


НІР052014 = 5,38

НІР052015 = 12,75

НІР052016 = 9,22

As we can see from information of table 2, treatment of seed by the preparation «Max Star» practically doesn’t influence on germination energy and laboratory seed germination, and treatment of seed by the stimulants influenced positively on these indexes and sprout mass. We got the best results on a variant with application of new preparation «1R Seedtreatment» in the norm of 1 kg/t of seeds.
The influence of treatment of seed is on the indexes of the field seed germination and forming of mass of plants is more considerably on the initial stages of development. We mark at once that the field seed germination  in a very large measure depends on agroclimatic factors. For example, in 2015 sprouts was got at the beginning of the winter, were poorly developed, but even averaged data testify about efficiency of pre-sowing treatment of seed.
Treatment of seed by the «Radostim» was contributed in the increase of the field seed germination on 2–4 %, and in variants with «Lignogumat of sodium» – on 5–6 %. The best effect we observed after treatment of seed with the modern preparations of humic origin – «Gumifild» and «1R». First from them already got the approving reviews of production workers, the second  went out to the Ukrainian market only. 
Application of these remedys in the ordered doses for treatment of seed was contributed  in the increase of the field seed germination on 7–9 % («Gumifild») and 10–15 % («1R Seedtreatment»). Thus, these preparations appeared considerably more effective. Because of that all the same exists probability of decline of the field seed germination  as a result of treatment of disinfectant  these preparations were applied for mixtures from «Max Star» and a result also appeared positive – 3–7 % in mixture «Max Star 025 FS», 1,5 l/t + «Gumifild» of 0,5 l/t and 6–11 % in mixture «Max Star 025 FS», 1,5 l/t + «1R» 1,0 l/t.
Considerably more noticeable positive effect of treatment was observed on development of plants. In variants with «Radostim» absolutely dry mass of above-ground part of plants grew on 13,8–20,6 %, and mass of the root system – on 16–25 %. Treatment of seed by the «Lignogumat» was contributed in the increase of mass of above-ground part and root system accordingly on 17–19,5 % and 12,7–31 %. However the biggest effect were given by new preparations «Gumifild» and «1R». In variants with «Gumifild» the growth of above-ground part was on the average 24,8 %, root system – 26,3 %, and in the case of application of greater twice dose of «1R Seedtreatment» it was accordingly 37,5 and 40,6 %.
Addition of these preparations in mixture for pre-sowing treatment had positive effect too. On variants where mixture «Max Star 025 FS», 1,5 l/t + «Gumifild» 0,5 l/t was used on the average fixed the increase of  above-ground part mass on 13,9 %, root system – on 15,4 %, and on variants with mixture «Max Star 025 FS», 1,5 l/t + «1R» 1,0 l/t it was 25,6 and 26,2 % accordingly.
Conclusion. Unfavorable agroclimatic terms are often in the period of winter wheat sowing, that above all things related to the deficit of moisture, that is why a receipt of strong sprouts is a very important and difficult task for a production. One of decision way is application of growth stimulants. Treatment of seed with preparations «Radostim», «Lignogumat potassium», «Gumifild», «1R Seedtreatment» increases chances to get well developed sprouts which have a prospect in future provide resistance to the cold of sowing and form high levels of the productivity. Adding of these preparations to mixtures with seed disinfectants contributed in the increase of the field seed germination and intensity of growth of vegetative mass too. 
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