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SILICA NANOPARTICLES: BOON FOR ENHANCING AGRICULTURE PRODUCTIVITY
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Abstract
Silicon is the abundant molecule having its own specific characteristics and properties. Silicon is the second most abundant element in the earth’s crust, and hence is plentiful in most soils. Silica is absorbed by plants as silicic acid, with cereals and grasses containing the highest concentrations (0.2-2.0%). Most soils contain significant quantities of silica, but continuous cropping, particularly with crops that accumulate significant quantities of silica, can reduce plant available levels of Si to the point that supplemental Si fertilization is required. There appears to be a need for Si amendments in temperate as well as tropical crop production systems, and Si fertilizers are applied to crops in several countries for increased productivity and sustainable production. High silica uptake has been shown to improve drought resistance, increase resistance to fungi and other pathogens, and increase plant growth rate and yield. However, its essentiality as a micronutrient for higher plants is difficult to prove, partly due to the fact that many positive effects of Si are most apparent in cases of abiotic stresses. Silica amendments have also been shown to correct soil toxicities resulting from high levels of soluble Mn2+, Fe2+, and Al3+. The microbes are the suitable catalysts producing enzymes for the degradation of complex macromolecules into simpler ones. The technology we have developed is the combination of chemical and microbial technology for the synthesis and production of agricultural chemical and utilization of the same by using Si solublizing bacterial consortia production of silica nano composites by using potassium silicate and silica as the substrates. The nano silica composites thus can be utilized as important molecules for enhancing agricultural productivity in the coming tomorrow. The synthesis of silica nano-particles by bacteria in the present investigation demonstrates the versatility of the microbial consortia. The nano silica composite produced was further screened for growth promotion activity in brinjal crop in terms of enhanced height, leaves, shoots and branches. The nano-silica formulation is also found appropriate against white flies on the crops. The results showed significant growth in crops treated with biologically derived silica nano-composites based formulation. 
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