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Abstract

Extreme environments represent a unique ecosystem which harbour novel microbial flora. India is one among 12 mega-biodiversity countries and 25 hotspots of the richest and highly endangered eco-regions of the world. Microbial communities are found in most diverse conditions, including extremes of temperature, salinity, water deficiency and pH. In order to survive under such extreme conditions, these organisms referred to as extremophiles, have developed adaptive features which permits them to grow optimally under one or more environmental extremes, while polyextremophiles grow optimally under multiple conditions. Thermophiles from hot springs can be a source for enzymes that are active at high temperatures. They can also be used for decomposition process. Psychrophiles can be a source of anti-freezing compounds and cold-adapted enzymes for industrial applications. Halophiles and osmophiles can be a source of genes coding for osmolytes and can be used for the development of transgenic plants tolerant to salt and drought stress. These abiotic stress tolerant microbes with multifarious plant growth promoting (PGP) attributes such as N2-fixation; solubilization of phosphorus, potassium and zinc; production of siderophores, antagonistic substances, antibiotic, auxin and gibberellins could be applied for sustainable agricultures under the native as well as different extreme habitat. Microbes with PGP attributes of N2-fixation, P and K-solubilization could be used at place of NPK chemical fertilizers. The microbes having Fe and Zn-solubilizing attributes could be used for biofortification of micronutrients in different cereal crops. The biofertilizers are an eco-friendly technology and bioresources for sustainable agriculture and human health.  Generally, micronutrient concentrations in crops are not adequate for human nutrition in diets. Hence, such cereal-based diets consumed over a period of time can result in micronutrient malnutrition and related severe health complications. The bio-fortification approach is getting much attention to increase the availability of micronutrients especially Fe and Zn in the major food crops. The beneficial microbes can be used as probiotic as a functional foods for human health. Bifidobacterium and Lactobacillus are probiotics increasingly being used as dietary supplements in functional food products. The microbes with beneficial properties could be utilized for agriculture, industry and human health. 
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