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Abstract 
Seed germination plays cardinal roles in seedling establishment and their successive growth. However, seed germination is retarded by far-red (FR) enrichment under low light stress, and the inhibitory signaling mechanism remains ambiguous. Our results indicated that low light treatment, both in the open and growth chamber conditions, inhibits rice seed germination by decreasing the gibberellic acid (GA) contents. To explore the mechanism of GA-deficiency under low light stress, differential expression profiling of GA-anabolic, -catabolic, ABA -anabolic, -catabolic, and SLR1 was investigated. Our data reveal that expression of ABA- anabolic, GA-catabolic genes and SLR1 get upregulated with a simultaneous downregulation of ABA-catabolic and GA-anabolic genes under low light treatment. These results suggested that FR-induced GA inadequacy is resulted from the upregulation of SLR1 and GA-catabolism genes which increase DELLA concentration that demotes GA-responses in the germinating rice seeds. Moreover, we provided evidence that FR-induced GA inadequacy demotes rice seed germination by decreasing amylase activity, eventually decreasing the carbohydrate solubilization in the germinating seeds. Finally, we suggest that under low light stress, due to a retarded conversion of phytochrome A to their bioactive form, the ABA-catabolic genes were eventually upregulated with a simultaneous downregulation of GA-anabolic genes. Consequently, a lower GA pool fails to leverage the GA-dependent DELLA degradation, further shutting down the expected GA responses that reduce germination efficiency under FR-enriched light.
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Figure: Thematic presentation of regulation of phytochrome-GA mediated regulation of carbon solubilization under low light stress that reduces embryonal growth, further discouraging seed germination. Low light stress lowered the conversion of phytochromes to their biologically active form (Pfr) that increased the concentration of phytochrome interacting factors (PIF), consequently upregulating abscisic acid (ABA) anabolic genes (OsNCED3, OsNCED4, and OsNCED5) while downregulating gibberellic acid (GA) anabolic genes (OsGA3ox1, OsGA3ox2). An increased ABA favors seed dormancy while lowerd GA maintains a higher DELLA protein activity that also lowers GA response in the incubated seeds. Consequently, lower GA results in decreased α-amylase (AAA) and total amylase (TAA) activities that cause reduced starch solubulization, thus reducing sugar transportation to the embryonic growth and finally seed germination.  


Recent Publications (minimum 5)
1. Panda, D., Biswal, M., Mohanty, S., Dey, P., Swain, A., Behera, & Behera, L. (2020). Contribution of phytochrome a in the regulation of Sink capacity, starch biosynthesis, grain quality, grain yield and related traits in rice. Plant Archives, 20(1), 1179-1194.
2. Nayak, L., Panda, D., Dash, G. K., Lal, M. K., Swain, P., Baig, M. J., & Kumar, A. (2021). A chloroplast Glycolate catabolic pathway bypassing the endogenous photorespiratory cycle enhances photosynthesis, biomass and yield in rice (Oryza sativa L.). Plant Science, 111103.
3. Kumar, A., Panda, D., Mohanty, S., Biswal, M., Dey, P., Dash, M.,& Behera, L. (2020). Role of sedoheptulose-1, 7 bisphosphatase in low light tolerance of rice (Oryza sativa L.). Physiology and Molecular Biology of Plants, 26(12), 2465-2485.
4. Sekhar, S., Panda, D., Kumar, J., Mohanty, N., Biswal, M., Baig, M. J., ... & Behera, L. (2019). Comparative transcriptome profiling of low light tolerant and sensitive rice varieties induced by low light stress at active tillering stage. Scientific reports, 9(1), 1-14.
5. Panda, D., Molla, K. A., Baig, M. J., Swain, A., Behera, D., & Dash, M. (2018). DNA as a digital information storage device: hope or hype?. 3 Biotech, 8(5), 1-9.


   


              [image: ]Biography (150 word limit) [image: nrri – National Rice Research Institute]





Darshan Panda has his expertise in evaluation and passion developing crop plants under shade environment. 
Email: darshan.panda216@gmail.com 




Notes/Comments:


Presenting author details 
Full name: Dr. Darshan Panda 
Contact number: +91-7008284458 
Twitter account:
Linked In account:
Session name/ number: 
Category: Oral presentation



image3.jpeg




image1.tiff




image2.png




