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Hypergravity-Induced Altered Phenotype and it’s Associated Differential Gene Expression in Wheat Roots 
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Gravitational acceleration of Earth (1g) significantly influences growth and morphogenesis of plants (Kaori et al., 2017). Under shifted gravity conditions in space, these processes are greatly modified. Hypergravity – an evolutionarily novel environment has been exploited to comprehend the response of plants in the context of terrestrial and extra-terrestrial applications (Nakabayashi et al., 2006). Recently, researchers have shown that hypergravity induces desired phenotypic and genetic variability that can be utilized for crop improvement programs on the Earth (Nunes et al., 2018). In the present study, we tested the influence of altered gravity on wheat germination and seedling growth morphogenesis. Briefly, minimum of 100 healthy wheat seeds of UAS-375 genotype was subjected to intermittent varied intensity of hypergravity treatment – 10 g, 20 g, 50 g, and 100 g for 12 and 24 hrs using table top centrifuge. Post hypergravity treatment, wheat seeds were evaluated for seed germination and seedling growth parameters. Among the tested hypergravity intensity, wheat seeds exposed to 10 g for 12 hrs exhibited significant increase in shoot length (16%), root length (34%), total seedling length (28%) and seedling vigor index (28%) over control. Similalry, at 24hrs exposure, we found significant increase in the above mentioned phenotypes as compared to control. However, these phenotypic changes were slightly decreased when compared to 12 hrs treated seeds indicating apparent negative impact upon extended exposure. Interestingly, we found similar phenotypic response among the seeds exposed to hypergravity and stored at room temperature for 34 days. Preliminary biochemical and total protein expression data indicated significant correlation with the altered phenotypes. Further, we were studying the transcriptional responses of wheat roots exposed to hypergravity environment (10 g 12 hrs), and the results will be presented. Such hypergravity studies have potential to help not only in terrestrial agriculture, but also, for better understanding and predicting the plant response to microgravity environment. 
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