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1. Assessment of Genetic Parameters and Gene Action Associated
with Heterosis for Enhancing Yield Characters in Novel Hybrid Rice

Parental Lines (Ze3Z/KFEHT B A= B MR Z PR B AE st A S 40
ZE DR 1R FH B 9F4)

fijfr: The technology of hybrid rice utilizing heterosis is an essential requirement for
achieving food security. The current study was aimed at assessing the genetic parameters and
the gene actions of 15 yield-component traits associated with heterosis, in 9 new parental
lines of hybrid rice and their generated hybrids. Five cytoplasmic male sterile (CMS) lines
were crossed with four restorer (R) lines using twenty generated line X tester designation
hybrid combinations. The results revealed that all the traits were controlled by additive and
non-additive gene actions. However, the additive variance was the main component of the
total genotypic variance. Assessment of the general combining ability (GCA) detected the
best combiners among the genotypes. The hybrid combinations that expressed the
highest-positive specific combining ability (SCA) for grain-yield were detected. The
correlation between the GCA and SCA was evaluated. The hybrid crosses with high-positive
heterosis, due to having a better parent for grain yield, were detected. The principal
component analysis (PCA) recorded the first four principal axis displayed Eigenvalues >1
and existing variation cumulative of 83.92% in the genotypes for yield component
characteristics. Three-dimensional plots corresponding to the studied traits illustrated that the
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genotypes Guang8A x Gizal81, Quan-9311A x Gizal79, 11-32A x Gizal81, and I1-32A x
Gizal79 are classified as possessing superior grain yield.
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2. Flowering Synchronization in Hybrid Rice Parental Lines at

Different Sowing Dates (Z:3Z /KRR ATEA FIE KT IE D)

f#i 412 : Hybrid seed set on the female line depends primarily on its flowering synchronization
with the restorer line (R), therefore, the sowing of male and female lines must be planned
properly to achieve this. Field experiments on different sowing dates (May 1st, May 15th,
and May 30th) of R lines (Giza 178R, Giza 179R, and Giza 181R) and cytoplasmic male
sterile (CMS) lines (IR69625A, IR70368A, IR58025A, K17A, and G46A) were carried out at
the farm of Sakha Agricultural Research Station, Kafr EIl-Sheikh, Egypt during 2019 and
2020 to study the effect of sowing dates on flowering synchronization in hybrid rice. The
results indicated that the synchronization of flowering between CMS lines and R lines has
highly significant effects on the days to 50% heading, number of leaves, effective
accumulated temperature (EAT), plant height, panicle exertion percentage, panicle length,
number of fertile panicles, panicle weight, seed set percentage, harvest index and seed yield
of hybrid rice. The highest seed yield (1.72 and 1.41 t ha—1 , respectively in 2019 and 2020)
was recorded from the sowing date May 1st and the hybrid combination of Giza 178R x
IR58025A (2.06 and 2.12 t ha—1 in 2019 and 2020, respectively). The grain yield had a
significant and highly significant positive correlation with the plant height (cm), panicle
exertion percentage, panicle length, number of panicles plant—1 , panicle weight, seed set
percentage, and harvest index. In Egypt, May 1st is the best time for the synchronization of
hybrid rice lines and a combination of Giza 178R = IR58025A may be recommended for
better performance.
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3. DNA methylation modification in heterosis initiation through

analyzing rice hybrid contemporary seeds GBI 43 #7 2438 7K 78 244
¥+, DNAFEALBIRERMINE B IIER)

féifr: Heterosis is an important biological phenomenon and widely applied in agriculture.
Although many studies have been performed by using vegetative organs of F-1 hybrid plants,
how heterosis (or hybrid vigor) is initiated and formed, particularly the underlying molecular
mechanism, remain elusive. Hybrid contemporary seeds of rice indica varieties 9311 and
PA64 were innovatively used and analysis of DNA methylome of embryo and endosperm at
early developing stages revealed the globally decreased DNA methylation. Genes, especially
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those relate to hormones function and transcriptional regulation present non-additive
methylation. Previously identified heterosis-related superior genes are non-additively
methylated in early developing hybrid contemporary seeds, suggesting that key genes/loci
responsible for heterosis are epigenetically modified even in early developing hybrid seeds
and hypomethylation of hybrid seeds after cross-pollination finally result in the long-term
transcriptional change of F-1 hybrid vegetative tissues after germination, demonstrating that
altered DNA methylation in hybrid seeds is essential for initiation regulation and
maintenance of heterosis exhibiting in F-1 hybrid plants. Notably, a large number of genes
show non-additive methylation in the endosperm of reciprocal hybrids, suggesting that
endosperm might also contribute to heterosis. (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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