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The influence of preparation complex with composite microelement origin of the bacteria and fungi cultures, isolated from grains of spring wheat of State Enterprise Novotroitsk elevator in Kyiv region during storage was studied. We established fungicidal effectiveness of the drug, which consists of silver and copper minerals in the form of organic salts of carboxylic acids obtained through nanotechnology. The results of studies of specific pathogens of grain of winter wheat are presented.
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Statement of the problem. Grain and its products are the main source of human food and animal feed. Therefore the problem of microbial contamination of grain is one of the main factors that determine health. In this regard, we focus on the need to explore methods to protect crop seeds from pests and diseases during prolonged storage, improving grain quality indicators, the study of fungi that infect the seed during storage and use of chemical and biological agents for processing grain [1, 2, 3].
Analysis of major research and publications, where the solution of the problem is initiated. Crops of grains in Ukraine take about 14,5 million hectares of land [4]. Grains consist mainly of starch, protein and of small pieces of fat, which is an ideal breeding ground for microbial growth. Just one gram of grain mass contains from several hundred to several thousand microorganisms [4]. The development of these microorganisms is one of the possible reasons for lower quality wheat and other grains during storage. Depending on the storage conditions of grain mass composition of microflora changes [5]. Because of microbial contamination present at all stages of the life cycle of grain – in the field, during harvesting, transportation, storage and processing, the intensity of infection by bacteria can be quite large [6].
Through seeds can be transmitted up to 60 % of pathogens of bacterial and fungal origin, which ultimately affects the crops and their quality. The value of economic losses that cause bacterial and viral infections, mold fungi overemphasized because infected crop plants is reduced on average 35–65 %, and the yield losses can reach 90 % [5, 6]. Plants are affected by many pathogenic microorganisms and spore. This group of Enterobacteriaceae bacteria and mold fungi of Fusarium (F. nivale, F. culmorum, F. graminearum, F. avenaceum), Tilletia (T. caries та T. controversa), Cladosporium (C. herbarum herbarum), Claviceps (C. purpurea), bacteria of Bacillus, Pénicillium spp., Epicoccum spp., Trichothecium spp. і т. д. [4–6]. Defeat these microorganisms prevents the normal formation of the crop, and spores of bacteria getting into the body, can cause serious disruption of the immune system, gastrointestinal tract, respiratory system, nervous system [5, 7]. 
Seasonality of grain on the one hand, and use it throughout the year, on the other hand, require long-term storage to organize numbers of grain elevators of State Reserve of Ukraine. Research on bacterial infections of spring wheat grain is one of the elements of seed and control is essential. This is to assess the extent of contamination and make the right decisions about the processing of wheat.
There is no doubt in the urgency of establishing of mycological characteristics of grain major food crops of spring wheat and choice of drug for the treatment of grain to reduce the degree of contamination by bacteria spore.

To protect winter wheat and other crops from powdery dewy-fungi, rust, rot, Septoria and other spots using high-performance multi systemic fungicide – «Tebukonazol».
A wide range of systemic drug poses one of the first places in the range of disinfectants. Quickly penetrates the plant through the assimilation of, inhibit ergosterol biosynthesis, metabolism and disrupting the formation of cell membranes, resulting in the death of pathogenic. But this drug is highly toxic and belongs to hazard class 2 [8, 9].
These characteristics of «Tebukonazol» confirm the need to find ways to reduce its toxicity and environmental hazards while maintaining the specific activity. Experiences of many domestic and European scientists have repeatedly argued that the use of fungicides in crop production, provide a significant increase in plant immunity and increases the yield of food crops [8].

It is proved that the biological activity of the drug based on «Tebukonazol» can be increased by creating a more efficient form, able to provide the best contact of the drug with the plant due to more effective penetration of fungicide in the seed cuticle. These forms include the composition in the form of liquids, providing fast and effective penetration into the plant [8, 9]. Micronutrients of silver and copper in the form of organic salts of carboxylic acids, exhibit pronounced biocidal properties and belong to the Class 4 of dangerous substances. Characteristic of these substances have high biological activity in small doses and compatibility with other drugs [10].
The purpose of research: examine the impact of complex drug based on «Tebukonazol» and trace elements of silver and copper on bacteria and fungal spores isolated from grains of spring wheat SE of Novotroitsk elevator v. Chkalove, Kyiv region.
        Research objectives:

1. Conduct a study of the total number of bacteria and mold fungi samples of wheat three samples of grain of spring wheat before and after treatment research complex solution according to GOST 10444.15 – 94, DSTU ISO 4833:2006, GOST 26972 – 86, GOST 10444.12-2013, DSTU ISO 7954:2006 and GOST 29184 – 91 [10–15].

2. Conduct a study of contamination micromycetes of spring wheat samples before and after treatment research complex solution according to DSTU 4138-2002, DSTU 3768:2004 and GOST 13496.11-74 [16–18].

Materials and methods of research. The objects of study were: an integrated research solution containing 1,25 ml of «Tebukonazol», 0,05 mg Ag and 0,05 mg Cu per 100 ml of water. A crop of spring wheat stored in SE Novotroitsk elevator untreated (209 t). And treated before laying the deposit of insecticide «Pirihren 50» against the grain pest insects and mites (1,600 t). In studies using three samples of grain, like №1 – raw wheat, which was used as a control sample number 2 – wheat, processed an integrated research solution, sample number 3 – wheat, insecticide treated with «Pirihren 50» and integrated research solution. Exposure was 3 hours.
Studies conducted in the sector of microbiological testing of laboratory of studies of chemical and biological factors, UkrSRI «Resource» State Agency of Reserve of Ukraine. Samples were chosen for tests according to GOST 13586.3 [11]. Samples were taken from different places. The selected point samples of grain and accessed, making sure in their homogeneity, mixed (combined accounted sample). From the resulting number of seeds extracted average sample of not less than 2 kg. For the analysis of an average sample extracted four working sample of 100 seeds each and used in research.
Research conducted by the total number of bacteria, groups of microorganisms of Enterobacteriaceae and mold fungi according to GOST 10444.15 – 94, DSTU ISO 4833:2006, GOST 26972 – 86, GOST 10444.12-2013, DSTU ISO 7954:2006 та GOST 29184 – 91 [12–15].

Trypton was used – soy agar (TSA) of company «Merck» and potato-glucose agar (PGA) to determine the total number of all bacteria and fungi, Endo medium for bacteria of Enterobacteriaceae and Saburo environment and Capek – detection of molds.
Samples № 2 and № 3 of grains soaked for 3 hours at a ratio of 1:9 dissolved fungicide. As a control, we use distilled sterile water solution with a sample of grain. We used the method of exemplified by washing seeds and centrifugation. To study the antifungal properties of solutions and serial dilutions carried determine the effectiveness of the experimental solutions to the lack of growth of bacteria and molds. Dilution was performed in sterile distilled water. Crops conducted deep and superficial method. Counting of colonies was performed 72 hours after culturing at 37 °C for bacteria and 5 days after incubation at 25 ± 1 °C for the molds. Assessment of action of solutions was carried out by counting the number of colonies grown on nutrient media in СFU/cm2 (colony forming units) of these dilutions.
Simultaneously we carried examination of grain on contamination of mycelium and spores of Alternaria spp., Septoria spp., Penicillium spp., Cladosporium spp. conducted by DSTU 4138 - 2002 [16]. Definition of Fusarium grains carried by DSTU 3768: 2004 [17], fungi smut spores in accordance with GOST 13496.11 [18]. The study sample was carried out in 4 working samples of 100 seeds each.
Results of the studies.  As a result of the research of sample № 2 and № 3, grains have been processed in experimental solution and were dried and the grain sample № 1 as a control under DSTU 4138-2002, DSTU 3768: 2004, GOST 13496.11 [16–18], sown a range of mold fungi. To identify micromycetes we used Atlas and Guide to determine the pathogenic and opportunistic fungi [18–21]. The results are shown in table 1.
Total contamination of whole grain wheat sample № 1 by Micromycetes (table 1) reached 54,7 %. It was sown fungi of the genus Fusarium, Alternaria, Septoria, Ustilago, Cladosporium and Penicillium in amounts of 2,5 to 14,3 %. Seeds that remained with no signs of contamination in the environment PGA amounted to 45,3 %. Using an integrated research solution, which includes «Tebukonazol» and trace elements of silver and copper, compared with control has its advantages. Number of grains were no signs of infection increased to 82,0–82,8 %. The total number of infected micromycetes grains decreases in the second sample to 18,0, and the third – to 17,2 %. The solution completely eliminates pathogens Septoria, olive mold, volatile and smut. Contamination fusarium decreases in samples № 2 and № 3 to 6,3 % compared with the results of unprocessed grain – 10,5 %. Up to 4 % reduced contamination by pathogens Alternaria in two samples compared with the results of the sample № 1. In 11–11,3 % decrease mold contamination by pathogens – fungi Penicillium spp., sown during that study.
1. The research results of contamination of wheat samples by micromycetes
	Microorganisms
	Sample № 1 
	Sample № 2
	Sample № 3 

	Total contamination of micromycetes, % 
	54,7
	18,0
	17,2

	Fusarium 
(Fusarium spр.), %
	10,5
	6,3
	6,3

	Alternaria 
(Alternaria spр.), %
	12,3
	8,5
	8,8

	Septoria (Septoria spр.), %
	8,8
	0
	0

	Ustilago (Ustilago spр.), %
	2,5
	0
	0

	Tilletia (Tilletia spр.), %
	2,8
	0
	0

	Olive mold
 (Cladosporium spр.), %
	3,8
	0
	0

	Mold (Penicillium sp.), %
	14,3
	3,3
	3,0

	Seeds that left no signs of infection, % 
	45,3
	82,0
	82,8


The research results of the total number of bacteria in all samples of grain CFU 1 g, which was conducted in accordance with regulations GOST 10444.15 - 94, DSTU ISO 4833: 2006, GOST 26972 - 86, GOST 10444.12-2013, DSTU ISO 7954: 2006 and GOST 29184 - 91 [10–15]. The results are presented in table 2.
Research of the total number of bacteria and mold fungi samples of wheat (table 2) clearly demonstrate the effect of experimental solution with micronutrients. When using the solution decreases the number of bacteria 10 7 first sample to 10 3 and 10 2 – the second and the third sample.
The total number of microorganisms Enterobacteriaceae, which sown on № 1 sample was 1,8 ×105. From samples № 2 and № 3 number below – 1,5×103 and 1,1×103. They were represented by bacteria of the genus Escherichia, Proteus (P. vulgaris, P. mirabilis), Pseudomonas (Ps. аeruginosa, Ps. Fluorescens,  Ps. Putida), Klebsiella (K. Ozaenae), Citrobacter (С. freundii) та Enterobacter (E. cloacae, E. aerogenes). With research solution processed grains number of intestinal bacteria was insignificant and represented mainly by E. coli bacteria and a small number of pseudomonas (103 CFU 1 g.).
2. The research results of the total number of bacteria and mold fungi samples of wheat
	№
	Samples of grain
	The total number of,
CFU 1 g
	Dilution

	
	
	
	10 -1
	10 -2
	10 -3
	10 -4
	10 -5
	10 -6

	1
	№ 1
	The total number of bacteria
	2,7×107
	Сon.

growth*
	Сon.
growth *
	Сon.

growth*
	1748
	260
	29

	1. 
	
	The total number of molds
	2,0×107
	Сon.

growth*
	Сon.

growth *
	Сon.

growth*
	1205
	196
	21

	2
	№ 2
	The total number of bacteria
	7,0×103
	682
	69
	7
	0
	0
	0

	2. 
	
	The total number of molds
	1,4×103
	165
	14
	1
	0
	0
	0

	3
	№ 3
	The total number of bacteria
	1,8×103
	227
	14
	0
	0
	0
	0

	3. 
	
	The total number of molds
	7,8×102
	76
	8
	0
	0
	0
	0


           * - continuous growth.
Conclusions:
1. The results of the research confirmed antimicrobial properties integrated solution, which includes «Tebukonazol»,  minerals of silver and copper in the form of organic salts of carboxylic acids. Using an integrated solution characterized antifungal (fungicide) and bactericidal action. The solution completely eliminates pathogens Septoria, olive mold, volatile and smut. Contamination fusarium decreased to 6,3 % compared with the results of unprocessed grain – 10,5 %.

2. Antibacterial and fungicidal activity is better expressed in the processing of wheat grain sample integrated solution that insecticide treated earlier «Pirihren 50» for protection against pests of grain. Number of grains with no signs of infection increased to 82,8 % compared to the total contamination of raw Micromycetes spring wheat – 54,7 %.
Prospects for further research. To prevent possible negative consequences of the application of fungicides is possible only if the exercise of basic research and development on this basis of reliable forecasts of possible environmental risks. This work guarantees of obtaining agricultural products which meet quality standards and will make it possible to prevent negative processes in agricultural ecosystems associated with the use of fungicides.
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