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1. Analysis of parental genetic diversity and its impact on grain yield
and quality of japonica hybrid rice in northern China (At 75 232 1% 58
SR AL 2 R RO P B R )
%i4T: The relationship between parental genetic differences and the quality and yield of
japonica hybrid rice strongly influences japonica hybrid rice breeding. In this study, 137
parental lines of japonica hybrid rice were genotyped using 8K rice SNP-Chips to
characterize their genetic diversity, population structure, and indica -genotype proportion.
The genetic diversity of total parental lines averaged 0.264, with values of 0.287 for restorer
lines and 0.148 for the sterile lines. The introduction of indica lineage increased the genetic
diversity of restorer lines relative to that of sterile lines. By model-based population structure
analysis, the 137 lines were divided into 14 groups. According to the grouping results, eight
restorer lines and five sterile lines were selected from different groups for cross breeding,
yielding 40 japonica hybrid rice combinations (F1). Investigation of the yield and quality of
these combinations showed that high -yield combinations could be obtained by increasing
parental genetic distance to 0.8-0.9, a result accom-plished largely by the introduction of
indica genomic components of restorer lines. To further improve grain quality, the genetic
distance between parents should be reduced to 0.4-0.5, suggesting an indica -genotype
proportion of 30%-40% for restorer lines. This study may provide a reference for breeding of
japonica hybrid rice.(c) 2022 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.
This is an open access article wunder the CC BY-NC -ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
SE: web of Science
AR B # : 2022-08-02
SR
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2. Transcriptome profiling of two super hybrid rice provides insights
into the genetic basis of heterosis (FIANBZ Z+ 35K TG I R A BTk
fit7 AL H B AL BRI AR

4. Background: Heterosis is a phenomenon that hybrids show superior performance over
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their parents. The successful utilization of heterosis has greatly improved rice productivity,
but the molecular basis of heterosis remains largely unclear.Results: Here, the transcriptomes
of young panicles and leaves of the two widely grown two-line super hybrid rice varieties
(Jing-Liang-You-Hua-Zhan (JLYHZ) and Long-Liang-You-Hua-Zhan (LLYHZ)) and their
parents were analyzed by RNA-seq. Transcriptome profiling of the hybrids revealed 1,778
similar to 9,404 differentially expressed genes (DEGS) in two tissues, which were identified
by comparing with their parents. GO, and KEGG enrichment analysis showed that the
pathways significantly enriched in both tissues of two hybrids were all related to yield and
resistance, like circadian rhythm (GO:0,007,623), response to water deprivation
(G0:0,009,414), and photosynthetic genes (0sa00196). Allele-specific expression genes
(ASEGSs) were also identified in hybrids. The ASEGs were most significantly enriched in
ionotropic glutamate receptor signaling pathway, which was hypothesized to be potential
amino acid sensors in plants. Moreover, the ASEGs were also differentially expressed
between parents. The number of variations in ASEGs is higher than expected, especially for
large effect variations. The DEGs and ASEGs are the potential reasons for the formation of
heterosis in the two elite super hybrid rice.Conclusions: Our results provide a comprehensive
understanding of the heterosis of two-line super hybrid rice and facilitate the exploitation of
heterosis in hybrid rice breeding with high yield heterosis.

SJR: Web of Science
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3. The Next Generation of Rice: Inter-Subspecific Indica-Japonica

Hybrid Rice (F—f/KR8: YEFHEPHINEZ:3Z K F8)

fij4: Rice (Oryza sativa) is an important food crop and has two subspecies, indica and
japonica. Since the last century, four generations of rice varieties have been applied to rice
production. Semi-dwarf rice, intra-subspecific hybrid rice, and inter-subspecific introgression
rice were developed successively by genetic modification based on the first generation of tall
rice. Each generation of rice has greater yield potential than the previous generation. Due to
the stronger heterosis of indica-japonica hybrids, utilization of the inter-subspecific heterosis
has long been of interest. However, indica-japonica hybrid sterility hinders the utilization of
heterosis. In the past decades, indica-japonica hybrid sterility has been well understood. It is
found that indica-japonica hybrid sterility is mainly controlled by six loci, S5, Sa, Sb, Sc, Sd,
and Se. The indica-japonica hybrid sterility can be overcome by developing
indica-compatible japonica lines (ICJLs) or wide-compatible indica lines (WCILs) using
genes at the loci. With the understanding of the genetic and molecular basis of
indica-japonica hybrid sterility and the development of molecular breeding technology, the
development of indica-japonica hybrid rice has become possible. Recently, great progress has
been made in breeding indica-japonica hybrid rice. Therefore, the indica-japonica hybrid rice
will be the next generation of rice. It is expected that the indica-japonica hybrid rice will be
widely applied in rice production in the near future.

SKVE: web of science
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