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1. Transcriptome Analyses Indicate Significant Association of
Increased Non-Additive and Allele-Specific Gene Expression with
Hybrid Weakness in Rice (Oryza sativa L.) FH 0478, JEinit
M FEF R R HRFAREE N S/KFE (Oryza sativa L. ) FAR5H
GRS
%412 The heterosis in hybrid rice is highly affected by the environment and hybrid weakness
occurs frequently depending on the genotypes of the hybrid and its parents. Hybrid weakness
was also observed in our field experiments on nine rice hybrids produced by 3 x 3 incomplete
diallel crosses. Among the nine hybrids, five displayed mid-parent heterosis (MPH) for grain
yield per plant, while four showed mid-parent hybrid weakness (MPHW). A sequencing
analysis of transcriptomes in panicles at the seed-filling stage revealed a significant
association between enhanced non-additive gene expression (NAE) and allele-specific gene
expression (ASE) with hybrid weakness. High proportions of ASE genes, with most being of
mono-allele expression, were detected in the four MPHW hybrids, ranging from 22.65% to
45.97%; whereas only 4.80% to 5.69% of ASE genes were found in the five MPH hybrids.
Moreover, an independence test indicated that the enhancements of NAE and ASE in the
MPHW hybrids were significantly correlated. Based on the results of our study, we
speculated that an unfavorable environment might cause hybrid weakness by enhancing ASE
and NAE at the transcriptome level.
SJR: LIFE-BASEL
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2. Slimming the Grain through Breeding Is a Practical Way to
Reduce the Chalky Grain Rate of Middle-Season Hybrid Rice (B
TR PRI PR B R A g t)

f&j41: The production of middle-season rice is an important part of agriculture in the Yangtze
River basin of China. In recent years, the chalky grain rate of middle-season rice has
decreased with the release of new cultivars. However, limited information is available on the
factors responsible for this change in the chalky grain rate. This study evaluated the trends in
the chalky grain rate and grain size traits of the new cultivars and the relationships between
the chalky grain rate and grain size traits for middle-season hybrid rice in a province located
in the middle reaches of the Yangtze River basin during 2006-2021. The results indicate that
the recently reduced chalky grain rate of middle-season hybrid rice in the new cultivars is
closely associated with a decrease in rice width, suggesting that it is feasible to reduce the
chalky grain rate of middle-season hybrid rice by slimming the grain through breeding.
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