
 

References 

AboDalam, H., Devra, V., Ahmed, F. K., Li, B., & Abd-Elsalam, K. A. (2022). Rice wastes for Green 
Production and Sustainable Nanomaterials: An overview. Agri-Waste and Microbes for 
Production of Sustainable Nanomaterials, 707–728. 
https://doi.org/10.1016/b978-0-12-823575-1.00009-3. 

Abraham, A., Mathew, A. K., Sindhu, R., Pandey, A., & Binod, P. (2016). Potential of rice straw for 
bio-refining: An overview. Bioresource Technology, 215, 29–36. 
https://doi.org/10.1016/j.biortech.2016.04.011. 

Ali, F., Qanmber, G., Li, F., & Wang, Z. (2022). Updated role of Aba in seed maturation, dormancy, and 
germination. Journal of Advanced Research, 35, 199–214. 
https://doi.org/10.1016/j.jare.2021.03.011. 

Bandara, A. G., Batugahage, B. D., Prasantha, B. D., & Senanayake, D. M. (2025). Impact of amylose 
content on physical properties, cooking qualities, and water absorption of long-grain 
basmati-type rice (Oryza sativa L.) varieties. Ceylon Journal of Science, 54(1), 213–222. 
https://doi.org/10.4038/cjs.v54i1.8418. 

Barik, J. K., Mohapatra, P. K., Pradhan, S. K., & Kariali, E. (2017). De-hulling facilitates seed 
germination and ethylene production in dormant and non-dormant rice genotypes. The 
Journal of Agricultural Science, 155(10), 1508–1519. 
https://doi.org/10.1017/s0021859617000697. 

Bessho-Uehara, K., Furuta, T., Masuda, K., Yamada, S., Angeles-Shim, R. B., Ashikari, M., & Takashi, T. 
(2017). Construction of rice chromosome segment substitution lines harboring oryza barthii 
genome and evaluation of yield-related traits. Breeding Science, 67(4), 408–415. 
https://doi.org/10.1270/jsbbs.17022. 

Bi, H., & Yang, B. (2017). Gene editing with Talen and CRISPR/Cas in Rice. Progress in Molecular 
Biology and Translational Science, 81–98. https://doi.org/10.1016/bs.pmbts.2017.04.006. 

Brandão, S. R., Carvalho, F., Amado, F., Ferreira, R., & Costa, V. M. (2022). Insights on the molecular 
targets of cardiotoxicity induced by anticancer drugs: A systematic review based on 
proteomic findings. Metabolism, 134, 155250. 
https://doi.org/10.1016/j.metabol.2022.155250. 

Cai, L., Li, B., Zhou, Q., Du, J., Yang, W., Shen, L., & He, C. (2025). N-acetyltransferase 10 catalyzes RNA 
N-acetylcytidine to regulate photosynthesis in Rice. Cell Reports, 44(3), 115428. 
https://doi.org/10.1016/j.celrep.2025.115428. 

Carlile, W. R., Raviv, M., & Prasad, M. (2019). Organic Soilless Media Components. Soilless Culture, 
303–378. https://doi.org/10.1016/b978-0-444-63696-6.00008-6. 

Chen, Z., Xu, Y., & Shivkumar, S. (2017). Microstructure and tensile properties of various varieties of 
rice husk. Journal of the Science of Food and Agriculture, 98(3), 1061–1070. 
https://doi.org/10.1002/jsfa.8556. 

Clerici, M., Faini, M., Aebersold, R., & Jinek, M. (2017). Structural insights into the assembly and polyA 
signal recognition mechanism of the human CPSF complex. Elife, 6, e33111. 

46 



 

Damaris, R. N., Lin, Z., Yang, P., & He, D. (2019). The rice alpha-amylase, conserved regulator of seed 
maturation and germination. International Journal of Molecular Sciences, 20(2), 450. 
https://doi.org/10.3390/ijms20020450. 

David, L. C., Berquin, P., Kanno, Y., Seo, M., Daniel-Vedele, F., & Ferrario-Méry, S. (2016). N availability 
modulates the role of NPF3. 1, a gibberellin transporter, in GA-mediated phenotypes in 
Arabidopsis. Planta, 244(6), 1315-1328. 

do Nascimento, L. Á., Abhilasha, A., Singh, J., Elias, M. C., & Colussi, R. (2022). Rice germination and 
its impact on technological and nutritional properties: A Review. Rice Science, 29(3), 201–215. 
https://doi.org/10.1016/j.rsci.2022.01.009. 

Ely, A., Singh, P., Smith, T. S., & Arbuthnot, P. (2021). In vitro transcribed mrna for expression of 
designer nucleases: Advantages as a novel therapeutic for the management of chronic HBV 
infection. Advanced Drug Delivery Reviews, 168, 134–146. 
https://doi.org/10.1016/j.addr.2020.05.010. 

Ferreira, S. C., Fernández, A. M., del Castillo Bilbao, M. D., & Medrano Fernández, A. (2019). New 
functional ingredients from agroindustrial by-products for the development of Healthy Foods. 
Encyclopedia of Food Security and Sustainability, 351–359. 
https://doi.org/10.1016/b978-0-08-100596-5.22140-9. 

Feurtado, J. A. (2017). Physiology of maturation. Encyclopedia of Applied Plant Sciences, 521–531. 
https://doi.org/10.1016/b978-0-12-394807-6.00204-5. 

Grafi, G., & Singiri, J. R. (2022). Cereal husks: Versatile roles in grain quality and seedling performance. 
Agronomy, 12(1), 172. https://doi.org/10.3390/agronomy12010172. 

Grant, K. R., Brennan, M., & Hoad, S. P. (2021). The structure of the barley husk influences its 
resistance to mechanical stress. Frontiers in Plant Science, 11. 
https://doi.org/10.3389/fpls.2020.614334. 

Guo, D., Li, Y., Lu, H., Zhao, Y., Kurata, N., Wei, X., Wang, A., Wang, Y., Zhan, Q., Fan, D., Zhou, C., Lu, Y., 
Tian, Q., Weng, Q., Feng, Q., Huang, T., Zhang, L., Gu, Z., Wang, C., … Han, B. (2025). A 
pangenome reference of wild and cultivated rice. Nature, 642(8068), 662–671. 
https://doi.org/10.1038/s41586-025-08883-6. 

Guzmán-Ortiz, F. A., Castro-Rosas, J., Gómez-Aldapa, C. A., Mora-Escobedo, R., Rojas-León, A., 
Rodríguez-Marín, M. L., ... & Román-Gutiérrez, A. D. (2019). Enzyme activity during 
germination of different cereals: A review. Food Reviews International, 35(3), 177-200. 

Hidayatun, N., Sabran, M., Ramadhani, A., & Widaningsih, N. A. (2020). Development of physical color 
reference for Indonesia Paddy Collection. IOP Conference Series: Earth and Environmental 
Science, 482(1), 012046. https://doi.org/10.1088/1755-1315/482/1/012046. 

Hu, Z., Yang, Y., Lu, L., Chen, Y., Zhu, Z., & Huang, J. (2021). Kinetics of water absorption expansion of 
rice during soaking at different temperatures and correlation analysis upon the influential 
factors. Food Chemistry, 346, 128912. https://doi.org/10.1016/j.foodchem.2020.128912. 

Khalid, F., Asif, K., Rasheed, Y., Ashraf, H., Maqsood, M. F., Rana, S., Zulfiqar, U., Naz, N., Shahbaz, M., 
Sardar, R., & Riaz, Z. (2023). Nano priming for boosting growth and resilience in crops under 
abiotic stresses. Biocatalysis and Agricultural Biotechnology, 53, 102892. 
https://doi.org/10.1016/j.bcab.2023.102892. 

47 



 

Konno, M., Asai, A., Hirotsu, T., & Ishii, H. (2021). Ribonucleotide base-modifying enzymes and 
diseases. Epigenetic Regulation in Overcoming Chemoresistance, 69–83. 
https://doi.org/10.1016/b978-0-12-823684-0.00004-9. 

Kunwar, U. B., Wen, J., Subedi, R., Bist, N. S., & Pandit, N. R. (2024). Adaptations of rice seed 
germination to drought and hypoxic conditions: Molecular and Physiological Insights. Seeds, 
3(4), 656–676. https://doi.org/10.3390/seeds3040043. 

Kushner, S. R. (2017). Poly(A) tails. Reference Module in Life Sciences. 
https://doi.org/10.1016/b978-0-12-809633-8.06925-9. 

Kwak, S. (2023). Are only p-values less than 0.05 significant? A p-value greater than 0.05 is also 
significant! Journal of Lipid and Atherosclerosis, 12(2), 89. 
https://doi.org/10.12997/jla.2023.12.2.89. 

Li, H., Li, X., Wang, G., Zhang, J., & Wang, G. (2022). Analysis of gene expression in early seed 
germination of rice: Landscape and genetic regulation. BMC Plant Biology, 22(1). 
https://doi.org/10.1186/s12870-022-03458-3. 

Li, Z., Zhang, T., Zhu, M., Li, C., Li, B., Lu, X., Wang, J., Jia, L., Qi, H., Wang, X., & Zhao, G. (2022). 
High-vigor seeds associated with seed hardness and water absorption rate in rice (Oryza 
sativa L.). Agriculture, 12(5), 712. https://doi.org/10.3390/agriculture12050712. 

Liu, C., Wu, X., Zhao, Q., Fahad, M., Liu, Z., & Wu, L. (2025). Mining genetic variations reveals the 
differentiation of gene alternative polyadenylation involving in Rice Panicle Architecture 
Regulation. Plant, Cell & Environment, 48(8), 6339–6355. https://doi.org/10.1111/pce.15618. 

Liu, H., Li, Q., & Xing, Y. (2018). Genes contributing to domestication of rice seed traits and its global 
expansion. Genes, 9(10), 489. https://doi.org/10.3390/genes9100489. 

Liu, S., Peng, J., Zhang, W., & Liu, J. (2025). Transcriptome and metabolome analyses reveal new 
insights into the regulatory mechanism of early embryoless seed development in Rice. BMC 
Plant Biology, 25(1). https://doi.org/10.1186/s12870-025-06923-x. 

Liu, Z., Xu, D., Wang, R., Guo, X., Song, Y., Wang, M., & Cai, Y. (2025). Effects of temperature 
fluctuations on the growth cycle of Rice. Agriculture, 15(1), 99. 
https://doi.org/10.3390/agriculture15010099. 

Lombardo, F., & Yoshida, H. (2016). Interpreting lemma and Palea Homologies: A point of view from 
Rice Floral Mutants. Frontiers in Plant Science, 6. https://doi.org/10.3389/fpls.2015.00061. 

Lu, K., Zhang, Y., He, L., Li, C., Liang, W., Chen, T., Zhao, Q., Zhu, Z., Zhao, L., Zhao, C., Wei, X., Yao, S., 
Zhou, L., Liu, Q., & Wang, C. (2024). Adjusting the amylose content of semi-glutinous japonica 
rice by genome editing of uorf6 in the WX gene. The Crop Journal, 12(6), 1806–1811. 
https://doi.org/10.1016/j.cj.2024.07.011. 

Magwa, R. A., Zhao, H., & Xing, Y. (2016). Genome-wide association mapping revealed a diverse 
genetic basis of seed dormancy across subpopulations in rice (Oryza sativa L.). BMC Genetics, 
17(1). https://doi.org/10.1186/s12863-016-0340-2. 

Marquardt, S., Petrillo, E., & Manavella, P. A. (2022). Cotranscriptional RNA processing and 
modification in plants. The Plant Cell, 35(6), 1654–1670. 
https://doi.org/10.1093/plcell/koac309. 

48 



 

Menguer, P. K., Sperotto, R. A., & Ricachenevsky, F. K. (2017). A walk on the wild side: Oryza species as 
source for rice abiotic stress tolerance. Genetics and Molecular Biology, 40, 238–252. 
https://doi.org/10.1590/1678-4685-gmb-2016-0093. 

Miller, S. A., Cunningham, P. R., & Harvey, J. T. (2019). Rice-based ash in concrete: A review of past 
work and potential environmental sustainability. Resources, Conservation and Recycling, 146, 
416–430. https://doi.org/10.1016/j.resconrec.2019.03.041. 

Modupalli, N., Thangaraju, S., Naik, G. M., Rawson, A., & Natarajan, V. (2022). Assessment of 
physicochemical, functional, thermal, and phytochemical characteristics of refined Rice Bran 
Wax. Food Chemistry, 396, 133737. https://doi.org/10.1016/j.foodchem.2022.133737. 

Née, G., Xiang, Y., & Soppe, W. J. (2017). The release of dormancy, a wake-up call for seeds to 
germinate. Current Opinion in Plant Biology, 35, 8–14. 
https://doi.org/10.1016/j.pbi.2016.09.002. 

Negi, P. S., Singh, C., Ellur, R. K., & Prasad, M. (2024). Early Germination Traits -A Comprehension of 
the Relations with other Early Seedling Vigour Traits in Rice. Ecology Environment and 
Conservation, 30(1), 18–25. 

Ng, I. C., Pawijit, P., Tan, J., & Yu, H. (2019). Anatomy and physiology for Biomaterials Research and 
Development. Encyclopedia of Biomedical Engineering, 225–236. 
https://doi.org/10.1016/b978-0-12-801238-3.99876-3. 

Panesar, P. S., & Kaur, S. (2016). Rice: Types and composition. Encyclopedia of Food and Health, 
646–652. https://doi.org/10.1016/b978-0-12-384947-2.00596-1. 

Park, M., Choi, W., Shin, S.-Y., Moon, H., Lee, D., Gho, Y.-S., Jung, K.-H., Jeon, J.-S., & Shin, C. (2021). 
Identification of genes and micrornas affecting pre-harvest sprouting in rice (Oryza sativa L.) 
by transcriptome and small RNAome analyses. Frontiers in Plant Science, 12. 
https://doi.org/10.3389/fpls.2021.727302. 

Passmore, L. A., & Coller, J. (2021). Roles of mrna poly(a) tails in regulation of eukaryotic gene 
expression. Nature Reviews Molecular Cell Biology, 23(2), 93–106. 
https://doi.org/10.1038/s41580-021-00417-y. 

Pereira, S. A., Cañizares, L. da, Kaster, B. D., Jappe, S. N., & de Oliveira, M. (2026). Phosphine sorption 
and fumigation efficiency in long-grain and japonica rice: Implications for insect control and 
grain quality. Journal of Stored Products Research, 116, 102981. 
https://doi.org/10.1016/j.jspr.2026.102981. 

Prjibelski, A. D., Korobeynikov, A. I., & Lapidus, A. L. (2019). Sequence analysis. Encyclopedia of 
Bioinformatics and Computational Biology, 292–322. 
https://doi.org/10.1016/b978-0-12-809633-8.20106-4. 

Ramanathan, A., Robb, G. B., & Chan, S.-H. (2016). MRNA capping: Biological functions and 
applications. Nucleic Acids Research, 44(16), 7511–7526. 
https://doi.org/10.1093/nar/gkw551. 

Rogalska, M. E., Vivori, C., & Valcárcel, J. (2022). Regulation of pre-mrna splicing: Roles in physiology 
and disease, and therapeutic prospects. Nature Reviews Genetics, 24(4), 251–269. 
https://doi.org/10.1038/s41576-022-00556-8. 

Sandamal, S., Tennakoon, A., Wijerathna, P., Zhang, H.-X., Yu, W.-H., Qiang, C.-G., Han, J.-D., Zhang, 
F.-M., Ratnasekera, D., & Ge, S. (2024). Phenological and morphological variations of Oryza 

49 



 

rufipogon and O. Nivara in Sri Lanka and their evolutionary implications. Scientific Reports, 
14(1). https://doi.org/10.1038/s41598-024-82383-x 

Sano, N., Lounifi, I., Cueff, G., Collet, B., Clément, G., Balzergue, S., Huguet, S., Valot, B., Galland, M., & 
Rajjou, L. (2022). Multi-omics approaches unravel specific features of embryo and endosperm 
in rice seed germination. Frontiers in Plant Science, 13. 
https://doi.org/10.3389/fpls.2022.867263. 

Sano, N., Rajjou, L., & North, H. M. (2020). Lost in translation: physiological roles of stored mRNAs in 
seed germination. Plants, 9(3), 347. 

Sapwarobol, S., Saphyakhajorn, W., & Astina, J. (2021). Biological functions and activities of rice bran 
as a functional ingredient: A Review. Nutrition and Metabolic Insights, 14. 
https://doi.org/10.1177/11786388211058559. 

Sato, H., & Köhler, C. (2022). Genomic imprinting regulates establishment and release of Seed 
Dormancy. Current Opinion in Plant Biology, 69, 102264. 
https://doi.org/10.1016/j.pbi.2022.102264. 

Shi, X., Jia, J., Song, S., Dai, Z., Luo, Y., Wang, Y., Yang, C., & Liu, J. (2025). Research progress in rice 
seed dormancy and germination regulated by Plant Hormones. Seed Biology, 4(1), 0–0. 
https://doi.org/10.48130/seedbio-0025-0017. 

Shu, K., Liu, X., Xie, Q., & He, Z. (2016). Two faces of one seed: Hormonal regulation of dormancy and 
germination. Molecular Plant, 9(1), 34–45. https://doi.org/10.1016/j.molp.2015.08.010. 

Singh, B. (2018). Rice Husk Ash. Waste and Supplementary Cementitious Materials in Concrete, 
417–460. https://doi.org/10.1016/b978-0-08-102156-9.00013-4. 

Singh, R., Srivastava, M., & Shukla, A. (2016). Environmental sustainability of bioethanol production 
from Rice Straw in India: A Review. Renewable and Sustainable Energy Reviews, 54, 202–216. 
https://doi.org/10.1016/j.rser.2015.10.005. 

Sohn, S.-I., Pandian, S., Kumar, T. S., Zoclanclounon, Y. A., Muthuramalingam, P., Shilpha, J., Satish, L., 
& Ramesh, M. (2021). Seed dormancy and pre-harvest sprouting in Rice—an updated 
overview. International Journal of Molecular Sciences, 22(21), 11804. 
https://doi.org/10.3390/ijms222111804. 

Sonkar, K., & Singh, A. (2025). Wax deposition is vital for Thermotolerance in Rice. Plant 
Communications, 6(4), 101317. https://doi.org/10.1016/j.xplc.2025.101317. 

Taguchi, Y. (2019). Regulation of gene expression. Encyclopedia of Bioinformatics and Computational 
Biology, 806–813. https://doi.org/10.1016/b978-0-12-809633-8.20667-5. 

Tikapunya, T. (2016). Grain quality of Australian wild rice (compared to domesticated rice).  The 
University of Queensland. https://doi.org/10.14264/uql.2017.930. 

Tognacca, R. S., & Botto, J. F. (2021). Post-transcriptional regulation of seed dormancy and 
germination: Current understanding and future directions. Plant Communications, 2(4), 
100169. https://doi.org/10.1016/j.xplc.2021.100169. 

Vlasova-St. Louis, I., & Bohjanen, P. R. (2017). Post-transcriptional regulation of cytokine and growth 
factor signaling in cancer. Cytokine & Growth Factor Reviews, 33, 83–93. 
https://doi.org/10.1016/j.cytogfr.2016.11.004. 

50 



 

Wang, J., Chen, S., Xu, Y., Yan, X., Li, Z., & Huang, X. (2025). Effects of rice bran on seed germination 
and seedling growth of Rice. International Journal of Multidisciplinary Research and Growth 
Evaluation, 6(2), 1314–1318. https://doi.org/10.54660/.ijmrge.2025.6.2.1314-1318. 

Wang, K., Wambugu, P. W., Zhang, B., Wu, A. C., Henry, R. J., & Gilbert, R. G. (2016). The biosynthesis, 
structure and gelatinization properties of starches from wild and cultivated African rice 
species (Oryza barthii and Oryza glaberrima). Carbohydrate Polymers, 129, 92–100. 
https://doi.org/10.1016/j.carbpol.2015.04.035. 

Wang, X., & Komatsu, S. (2017). Improvement of soybean products through the response mechanism 
analysis using proteomic technique. Advances in Food and Nutrition Research, 117–148. 
https://doi.org/10.1016/bs.afnr.2016.12.006. 

Wang, Z., Xu, M., Liu, Y., Zheng, X., Hong, Z., He, M., Jin, X., Tang, J., Li, X., Tian, X., Qian, Q., & Bu, Q. 
(2025). OSBZR4 regulates temperature-dependent embryogenesis in Rice. Nature 
Communications, 16(1). https://doi.org/10.1038/s41467-025-62262-3. 

Watanabe, A., Hatanaka, Y., Takeshima, Y., Sasaki, K., Takahashi, N., & Ito, Y. (2022). Evaluation of 
protein production in rice seedlings under dark conditions. Scientific Reports, 12(1). 
https://doi.org/10.1038/s41598-022-11672-0. 

Wisetkomolmat, J., Arjin, C., Hongsibsong, S., Ruksiriwanich, W., Niwat, C., Tiyayon, P., Jamjod, S., 
Yamuangmorn, S., Prom-U-Thai, C., & Sringarm, K. (2023). Antioxidant activities and 
characterization of polyphenols from selected Northern Thai Rice husks: Relation with seed 
attributes. Rice Science, 30(2), 148–159. https://doi.org/10.1016/j.rsci.2023.01.007. 

Wu, X., Liu, J., Li, D., & Liu, C. M. (2016). Rice caryopsis development II: Dynamic changes in the 
endosperm. Journal of Integrative Plant Biology, 58(9), 786-798. 

Xu, F., Yoshida, H., Chu, C., Matsuoka, M., & Sun, J. (2025). Seed dormancy and germination in Rice: 
Molecular regulatory mechanisms and breeding. Molecular Plant, 18(6), 960–977. 
https://doi.org/10.1016/j.molp.2025.05.010. 

Xu, R., & Sun, C. (2021). What happened during domestication of wild to cultivated rice. The Crop 
Journal, 9(3), 564–576. https://doi.org/10.1016/j.cj.2021.02.005. 

Zhang, H., Chen, G., Xu, H., Jing, S., Jiang, Y., Liu, Z., Zhang, H., Wang, F., Hu, X., & Zhu, Y. (2023). 
Transcriptome analysis of rice embryo and endosperm during seed germination. International 
Journal of Molecular Sciences, 24(10), 8710. https://doi.org/10.3390/ijms24108710. 

 

 

 

 

51 


	Abstract 
	 
	Acknowledgements 
	Table of Contents 
	 
	List of Figures 
	 
	List of Tables 
	 
	List of Abbreviations 
	 
	Chapter 1 ​Introduction 
	1.1​Background 
	1.2​Objectives 
	1.3​Hypothesis 

	Chapter 2 ​Literature Review 
	2.1 Oryza Seed  
	2.1.1 Oryza Seed Maturation 
	2.1.2 Oryza Seed Dormancy 
	2.1.3 Oryza Germination and Cultivation 
	2.1.4 Overview of Selected Oryza Accessions 

	2.2 mRNA Processing and Stability 
	2.3 Transcriptional and Post-Transcriptional Regulation 

	 
	Chapter 3 ​Methods 
	3.1 Thesis Project Location and Duration Overview 
	 
	 
	3.2 Materials and Equipment 
	3.3 Analysis of Oryza Seed Germination 
	3.3.1 Identification of Seed Dormancy Levels Among Oryza Species 
	3.3.2 Observation of Embryo Morphological Changes During Seed Imbibition in Oryza  
	3.3.3 Analysis of Water Uptake During Oryza Germination 
	3.3.4 Analysis of Structural Barriers Affecting Oryza Germination 
	3.3.5 Analysis of Husk-Imposed Mechanical Constraint on Embryo Growth 
	3.3.6 Gibberellic Acid-Induced Germination Assay 

	3.4 Analysis of Post-Transcriptional RNA Regulation in Oryza During Seed Maturation 

	 
	Chapter 4​Results 
	4.1 Analysis of Oryza Seed Germination 
	4.1.1 Seed Dormancy Levels Among Oryza Species 
	4.1.2 Embryo Morphological Changes During Seed Imbibition 
	4.1.3 Water Uptake During Oryza Germination 
	4.1.4 Structural Barriers Affecting Oryza Germination 
	4.1.5 Husk-Imposed Mechanical Constraint on Embryo Growth 
	4.1.6 Effect of Gibberellic Acid (GA₃) on Seed Germination 

	4.2 Analysis of Post-Transcriptional RNA Regulation in Oryza During Seed Maturation 

	Chapter 5​Discussion 
	5.1 Analysis of Oryza Seed Germination 
	5.1.1 Analysis of Oryza Germination Rate and Seed Water Uptake 
	5.1.2 Analysis of The Presence of Barriers in Oryza That Affect Germination 

	5.2 Analysis of Post-Transcriptional RNA Regulation in Oryza During Seed Maturation 

	 
	Chapter 6​Conclusion and Recommendation 
	References 
	Appendix 

