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A Bacterial-organic soil coditionez

A long-term man-made (anthropogenic) impact on soil causes its degradation, catastrophic decrease of
humus, the restoration of which requires
a century, fertile soil erosion (over 30%), and greatly affects the yield and fruit quality. To the above can be
added soil fertilization by only nitrogenous fertilizers, whereas the available soil nutrient balance requires
NPK in proportion to 1:1:0.5. Although by long-term application of mineral fertilizers the amount of available
phosphorus (fixed with hardly soluble minerals and with humus in near reaserves) in the actually accumulated
in soil potential reserves and of potassium (in aluminosilicates) exceeds by 3-4 times the rest of reserves,
while the reserves of air nitrogen amounts to 60,000 tons per hectare. Accordingly, the soil reserves of
available phosphorus and potassium will suffice for 150-200 and 500-600 years respectively, on condition that
soil is rich in microorganisms participating in metabolism. Only thanks to their activity the soil humus
synthesis, decomposition and mineralization of different types of remains, as well as fixation of nitrogen and
carbon dioxide are made possible. In this case the biomass of microorganisms per 1 ha of cultivated soil makes
approximately 3-7 tons.
For the purpose of increasing soil fertility and making up a deficiency of the organic and mineral potential
a bacterial-organic soil conditioner BOSC (BOMS in Georgian) has been developed. BOSC contains the
selected for industrial purposes microbial strains, archaebacteria, phosphorus and potassium fermenting and air
5



nitrogen-fixing bacteria, which are characterized of stable properties and multiple generation ability, grow in a
selected for them common medium, and undergo biocenosis in the biomass accumulation process. BOSC in
the active state contains all the necessary components to ensure the conditions desirable for the vital capacity
of soil improving microorganisms. That is, a stable symbiosis of soil microorganisms is created, providing
thus for full-value plant nutrition and restriction of the activity of pathogenic remains to a proper extent. As a
result, a stable foundation for a new direction in agriculture — the effective microorganisms (EM) technology is
being laid.

To prepare the bacterial-organic conditioner, local raw material is used: (a) peat, brown coal, leptobiolite,
coal preparation waste (refuse), the so-called “waste banks”, and river silt, where high molecular weight
organic substances — natural humates - are produced due to the millennial activity of bacteria; (b) a
concentrated inoculant of heterotrophic bacterial cultures, which is known for rapid development on different
substrates and making organic acids, amino acids and enzymes, and other elements of natural humates.

the composition of BOSC - the product of biocenosis of the mentioned components — is 60-70% organic,
17-24% mineral, and 0.9-1% nitrogenous, under 15-16% moisture conditions. The liquid culture of the so
produced conditioner contains major physiological groups of microorganisms, 350-400 trillion per 1 ml. A
microbiological analysis has not found in it any pathogens, including coliform bacteria, salmonella, S. aureus,
and sulfate reducing bacteria.

The physico-chemical characteristics of BOSC: the aggregative state — loose masss, aggregate particle
size - 0,5 mm; color - black, odorless, hydrogen ion concentration - pH 7.0-7.2.

According to a toxicological and hygienic complex study of the specimens of BOSC (carried out in the
Department of Preventive Toxicology of the Research Institutes of Labor Medicine and Ecology), no median
lethal dose (MLD) in respect of animals has been determined, and hence BOSC is ranked among the least
hazardous substances.

The initial trials of BOSC were carried out in 2002-2007 in research institutes under the Georgian
Academy of Agricultural Sciences, while the field trials — at an experimental station of the Georgian Research
Institute of Farming. The conducted research results were considered and approved by the Scientific Expert
Council. Based on the order of the Minister of Agriculture of Georgia of 2006 #20164 and the order of 14 July
2008 #213, BOSC has been included in the list of permitted bio-products.

The Georgian National Intellectual Property Center SAKPATENTI has granted a patent for invention P
”Bacterial-Organic-Mineral Fertilizer and Method of Production”, Tbilisi, 8 August 2003.

The manufacture and testing operations of BOSC under industrial conditions were carried out in 2001-
2012. The percentage of organic matter calculated per dry matter in the fertilizer to be applied to land parcels
sawn to perennial cereal and vegetable crops under different soil and climatic conditions varied within 61.7-
70.4; pH 6.8-7.2, under conditions of 18-22% moisture.

The agrochemical and biochemical analyses were carried out in the tested laboratory of LLC “Multitest”;
accreditation certificate - GGEO-268-208 14845-3.1-0375 (08.09.2001-08.09.2014).

The production testing results have found the following: improvement in the soil structure and soil
reaction (pH is under 6.2-7.,0); improvement in the quality of fruitage quality: the content of gluten in wheat
increased up to 32.0-34.2%; the content of nitrates in vegetables, melons and gourds was reduced to a
minimum - 10-25 mg/kg (the allowable rate 2000 mg/kg); the immunoenzymatic analysis found no viral
infection in the specimens of potato tubers; fat and starch content of corn increased; fat content in sunflower
seed was significantly raised, and the content of strontium decreased.

Of particular importance is transfer of soil available insoluble forms of phosphates to plant available
forms. In connection with the above, in the topsoil of the above-listed plants a 40-50% increase in phosphates
was fixed against the control soil. An increase in organic matter (humus) is observable in the topsoil. The total
yield of plants increased by 30-50%, net income per 1 hectare made GEL 400-450, and the profitability
increased by 200-250%.



The application of the bacterial-organic soil conditioner BOSC in farming has made it possible to lay the
foundation for a new direction of soil improvement without using mineral fertilizers provided for by
agrotechnical standards.

The cost of BOSC applicable to 1 ha makes 35% of that of the available mineral resources.

The proposed bacterial-organic soil conditioner BOSC is a highly demanded high-technology innovative
product on international and local markets. Its market prospects, together with its efficiency, are conditioned
by the fact its ingredients are based on the local raw material waste.

The benefits of BOSC are as follows: it excludes the application of traditional mineral fertilizers and
herbicides being the major environmental pollutants; as a result of reducing the movement from soil to plant of
hazardous substances (pesticides, herbicides, nitrates, etc.), an environmentally safe product is produced; the
“soil respiration” and the air and water regime improve; the activity of enzymes (dehydrogenase, peroxidase,
ferrireductase) improves; soil is enriched in organic matter, hydrolytic phosphorus and potassium; the bacterial
treatment of soil forms an ecologically safe topsoil of the cultivated soil — the prerequisite for obtaining an
environmentally safe produce, which is the principal objective of the present work.
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