Impact of exogenous silicate amendments on respiratory cycle, GABA and polyamine biosynthesis in rice (Oryza sativa L. cv. MTU-1010) seedlings subjected to arsenate stress
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Abstract
Ground water arsenic contamination is a serious threat in West Bengal, India and in many regions of the world. The purpose of investigation was to determine ameliorative effects of silicon on respiratory cycle, γ-aminobutyric acid and polyamine synthesis in rice seedlings under arsenic stress. Arsenate is reduced to arsenite by arsenate reductase that leads to decrease in growth in arsenate treated rice seedlings. Silicate application in arsenate treated seedlings altered these effects significantly. In the test seedlings the activities of respiratory enzymes viz., pyruvate dehydrogenase, isocitrate dehydrogenase, α-ketoglutarate dehydrogenase, succinate dehydrogenase, fumarase, malate dehydrogenase and citrate synthase were decreased while organic acids levels viz., pyruvate, citrate, succinate and malate were increased under arsenate application. But joint application of silicate along with arsenate increased the activities of all respiratory enzymes resulted in more enhancement of organic acid contents in the seedlings. γ-aminobutyric acid accumulation along with the activities of its regulatory enzymes viz., glutamate dehydrogenase and glutamate carboxylase were up-regulated under arsenate stress while under co-application with arsenate and silicate, the said parameters were reduced indicating a protective role of silicon against arsenic stress in rice seedlings. Polyamines viz., putrescine, spermidine and spermine were synthesized more during joint application of arsenate with silicate in rice. Therefore, silicate supplementation substantially moderated the toxic effects of arsenate in the test cultivar. Thus, application of silicon in arsenic contaminated soil may be a useful approach to grow rice by alleviating stress effects as well as resulting in the recovery of potential health risks.
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