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Abstract

The Global Food Security Index of 2019 has reported that every one in three countries is facing insufficient availability of food supply. Phytate is a major constituent of wheat seeds and chelates metal ions, thus reducing their bioavailability and the nutritional value of grains. Transgenic plants expressing heterologous phytase are expected to enhance degradation of phytic acid stored in seeds and are proposed to increase bioavailability of mineral nutrients. The transgenic lines of wheat exhibited 18-99 % increase in phytase activity and 12–76 % reduction of phytic acid content in seeds. Transcription factors such as TaDof1 have been used to develop transgenic crops with enhanced nitrogen and carbon assimilation under nitrogen-limiting conditions. Continuous herbicide resistance cropping and the intensive use of glyphosate over the last 20 years have led to the appearance of at least 34 glyphosate-resistant weed species worldwide. Genetic engineering of trees to improve productivity, wood quality and resistance to abiotic stresses has been the primary goal of the forest biotechnology community. Transgenic Eucalyptus camaldulensis lines with low lignin have been developed by down regulating lignin biosynthesis pathway enzymes through RNAi approach. Microbial communities associated with halophytes contribute significantly to plant health, productivity and osmoregulation. Microbial diversity from the rhizosphere of wheat, cotton, para grass, Salsola stocksii, Atriplex amnicola, and Capparis decidua have been studied through culture-dependent and culture-independent approaches. Halophilic plant growth bacteria including Bacillus, Halobacillus, Pseudomonas, and Halomonas have been studied as biofertilizers. Bioformulations have been developed by using different carrier materials with halophilic PGPR strains had ability to promote plant growth.
A brief overview of studies conducted in our labs related to development of biofortified, herbicide resistant transgenic crops, development of transgenic Eucalyptus camaldulensis lines with low lignin, plant microbiome analysis and development of bacterial bioformulations with different carrier materials will be presented.  
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