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A new method to breed fertile interspecific hybrids between Asian and African rice
species through manipulation of ploidy level

There are two cultivated rice species in the world: Asian rice (Oryza sativa) and African
rice (O. glaberrima). Nearly all rice cultivated worldwide belongs to Asian rice. African rice,
the other cultivated species, was independently domesticated in West Africa and exhibits
valuable traits such as resistance to diseases, tolerance to environmental stresses, and
competitiveness against weeds. These traits have attracted attention as genetic resources
for breeding, particularly in regions facing climate change and the need for low-input
agriculture. However, F1 hybrids between Asian and African rice show severe pollen
sterility, preventing seed production. To overcome this barrier, conventional approaches
have relied on backcrossing to partially introgress African rice genes into Asian rice
backgrounds. As a result, the proportion of the African rice genome in such lines is
typically limited. In this study, we attempted to overcome hybrid sterility by manipulating
ploidy in interspecific hybrids between Asian and African rice.

First, tetraploid lines of Asian and African rice were generated through colchicine
treatment. Tetraploid interspecific F1 hybrids were then produced by crossing these lines.
By culturing microspores from these tetraploid hybrids, we obtained diploid interspecific
hybrids with partially restored pollen fertility. Furthermore, by culturing microspores from
these diploid hybrids, doubled haploid (DH) lines were generated (Fig. 1). These plants
showed high fertility, with pollen fertility reaching up to 88.4% and seed fertility up to
89.8%, comparable to the parental lines (Fig. 1). Although the proportion of Asian- and
African-type alleles varied among the doubled haploid lines, two lines (DH#124 and
DH#201) exhibited nearly balanced genomic contributions from both species,
representing balanced genetic compositions (Fig. 1). These results demonstrate that the
combination of tetraploidization to alleviate hybrid sterility and subsequent diploid
induction enables the production of fertile interspecific hybrids with balanced genomic
compositions between Asian and African rice, which have been difficult to obtain using
conventional approaches (Fig. 2).

The interspecific hybrids developed using this method retain a higher proportion of the
African rice genome compared with conventional hybrids developed through
backcrossing (e.g., NERICA lines). Therefore, they may carry complex traits derived from
African rice. Future work will involve detailed evaluation of agronomic traits in these
hybrid materials and identification of genes underlying useful traits. This approach is
expected to contribute to the development of new Asian rice varieties with improved
performance under low-input conditions, including enhanced weed competitiveness and
adaptation to low-fertility soils.
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Fig. 1. Genomic composition and fertility of diploid doubled haploid lines
PLI represents the Oryza sativa (OS) parental line, and WK21 represents the O. glaberrima (OG)
parental line. The DH series indicates the diploid doubled haploid lines developed in this study
(selected from a total of 22 individuals). These DH lines inherit genetic components from both

species and exhibit both pollen and seed fertility.
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Fig. 2. Process for developing fertile hybrids by ploidy manipulation

Diploid F; hybrids between the two species are typically pollen sterile and cannot produce
subsequent generations. However, tetraploidization temporarily alleviates pollen sterility. By
culturing pollen from tetraploid plants and subsequently restoring diploidy, diploid hybrids with
recovered pollen fertility and seed set can be obtained.
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