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Abstract

Introduction: Development of cytoplasmic male sterility (CMS) technology and identification of suitable fertility
restorer lines are cornerstones for high-yielding and high-quality rice hybrid breeding. In Iran, despite the
establishment of male sterile lines, the limited access to of effective fertility restorer lines (RFLs), the lack of
synchronization in flowering time between parents, and undesirable cooking quality be considered significant
limiting factors for the expansion of hybrid rice. Therefore, the objective of this research was to evaluate a set of
local hybrids derived from CMS for their agronomic, physicochemical, and molecular characteristics, aiming to
identify superior combinations and desirable fertility restorer lines for utilization in hybrid rice breeding programs.
Materials and Methods: Six CMS lines including four foreign lines and two local lines (NadaA and NematA)
were used as female parents, and five fertility restorer lines along with one advanced mutant line derived from the
Pazhouhesh cultivar (ninth generation of gamma-ray induced mutation) were used as male parents. In 2019
growing season, crosses were conducted between parents exhibiting synchronized flowering times. In 2020 season,
seven resulting hybrids, along with the control cultivars Nemat and Hashemi, were cultivated under a randomized
complete block design (RCBD) with three replications at the research farm of Sari Agricultural Sciences and
Natural Resources of University. The agronomic traits, pollen sterility, panicle fertility percentage, and grain yield
measured. Furthermore, the fertility restorer lines, along with the male sterile line NematA and the resulting
hybrids, were screened using molecular markers RM490 and RM3148 to confirm the presence of the fertility
restorer gene Rfs. Percentage of amylose, gelatinization temperature, the rate of rise of cooked rice, and milling
efficiency, were measured in the quality control laboratory.

Results: The results indicated that the pollen fertility percentage in all hybrids was greater than 90%, thereby
identifying the genotypes IR50, IR67924R, P15-3, IR56, IR46R, and NSIC RC352 as fertility restorer male
parents. The highest number of fertile tillers and the longest panicle length were observed in the cross NadaA/IR50.
The highest grain yield was attributed to three hybrids NadaA/IR50, NematA/IR56, and IR68899A/IR56, yielding
over 1000 g.m? of paddy rice, a performance influenced by a high number of filled grains per panicle, panicle
length, pollen fertility, and panicle fertility percentage. The comparison of physicochemical traits for the rice
hybrids showed that the amylose content ranged from 21.79% to 28.65%, compared to 22.45% the check, Hashemi
cultivar. Hybrid NadaA/ IR50 exhibited the highest percentage of brown rice (77.98%), milling efficiency
(65.45%), and head rice recovery (51.91%). Molecular analysis confirmed that genotypes IR50, IR67924R, P15-
3, IR46R, and NSIC RC352 carried Rf; gene based on both RM490 and RM3148 markers banding data.
Conclusion: Overall, the hybrids NadaA/IR50, NematA/IR56, and IR68899A/IR56 demonstrated high yield
potential and desirable physicochemical profiles. This confirms the feasibility of producing high-quality rice
hybrids. This study suggests that by leveraging hybrid technology and utilizing superior parental lines, a significant
increase in rice production can be achieved, thereby contributing to enhanced food security.
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