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1. Growth Regulators Improve Outcrossing Rate of Diverse Rice
Cytoplasmic Male Sterile Lines through Affecting Floral Traits (4£4
W TR R R R S A FIK RS 4 B SR AN B R B AAE
x)
4. Cytoplasmic male sterility (CMS) provides an irreplaceable strategy for commercial
exploitation of heterosis and producing high-yielding hybrid rice. The exogenous application
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of plant growth regulators could improve outcrossing rates of the CMS lines by affecting
floral traits and accordingly increase hybrid rice seed production. The present study aimed at
exploring the impact of growth regulators such as gibberellic acid (GA(3)), indole-3-acetic
acid (IAA), and naphthalene acetic acid (NAA) on promoting floral traits and outcrossing
rates in diverse rice CMS lines and improving hybrid rice seed production. The impact of
foliar applications of growth regulators comprising GA(3) at 300 g/ha or GA(3) at 150 g/ha +
IAA at 50 g/ha + NAA at 200 g/ha versus untreated control was investigated on floral,
growth, and vyield traits of five diverse CMS lines. The exogenously sprayed growth
regulators, in particular, the combination of GA(3), IAA, and NAA (T3) boosted all studied
floral, growth, and yield traits in all tested CMS lines. Moreover, the evaluated CMS lines
exhibited significant differences in all measured floral traits. L2, L3, and L1 displayed the
uppermost spikelet opening angle, duration of spikelet opening, total stigma length, style
length, stigma brush, and stigma width. In addition, these CMS lines exhibited the highest
plant growth and yield traits, particularly under T3. Consequently, exogenous application of
GA(3), IAA, and NAA could be exploited to improve the floral, growth, and yield traits of
promising CMS lines such as L2, L3, and L1, hence increasing outcrossing rates and hybrid
rice seed production.
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2. Finding Stable QTL for Plant Height in Super Hybrid Rice 2%
FRA KB E e € QTLHI R IN)

fEj4: Plant height (PH) is one of the most important agronomic traits determining plant
architecture in rice. To investigate the genetic basis of plant height in the high-yielding
hybrid rice variety Nei2You No.6, recombinant inbred sister lines (RISLs) were used to map
guantitative trait loci (QTL) over four years. A total of 19 minor/medium-effect QTLs were
mapped on eleven chromosomes except chromosome 10, totally explaining 44.61-51.15%
phenotypic variance in four environments. Among these, gPH-1a, gPH-1b, gPH-2b, gPH-3b,
gPH-6, and gPH-7b were repeatedly detected over four years. Among these, the qPH-6 was
mapped to an interval of 22.11-29.41 Mb on chromosome 6L, which showed the highest
phenotypic variation explained (PVE) of 10.22-14.05% and additive effect of 3.45-4.63.
Subsequently, evaluation of near isogenic lines (NILs) showed that the qPH-6 allele from the
restorer line (R8006) could positively regulate plant height, resulting in an 18.50% increase
in grain yield. These results offered a basis for further mapping of qPH-6 and molecular
breeding in improving plant architecture in rice.
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3. Salt tolerance in rice: Physiological responses and molecular

mechanisms GKREM £h:: A3 R NAI-FHLE])

fij41: Crop yield loss due to soil salinization is an increasing threat to agriculture worldwide.
Salt stress drastically affects the growth, development, and grain productivity of rice (Oryza
sativa L.), and the improvement of rice tolerance to salt stress is a desirable approach for
meeting increasing food demand. The main contributors to salt toxicity at a global scale are
Na' and Cl ions, which affect up to 50% of irrigated soils. Plant responses to salt stress occur
at the organismic, cellular, and molecular levels and are pleiotropic, involving (1)
maintenance of ionic homeostasis, (2) osmotic adjustment, (3) ROS scavenging, and (4)
nutritional balance. In this review, we discuss recent research progress on these four aspects
of plant physiological response, with particular attention to hormonal and gene expression
regulation and salt tolerance signaling pathways in rice. The information summarized here
will be useful for accelerating the breeding of salt-tolerant rice. (C) 2021 Crop Science
Society of China and Institute of Crop Science, CAAS. Production and hosting by Elsevier
B.V. on behalf of KeAi Communications Co., Ltd.
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