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Identification of genomic regions associated with root system architectures in
advanced mapping populations of rice using a novel imaging and software platform
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The plant root system is an essential organ for the absorption of water and nutrients from the soil. The distribution
of different root types in a root system determines its ability to efficiently take up water and nutrients because these
resources are heterogeneously distributed in the soil. To improve water- and nutrient-uptake in rice, we identified a rice
genomic region associated with root system using 2D and 3D root-phenotyping systems. We used a set of 26
chromosome segment substitution lines (CSSLs) derived from a cross between ‘IR64’ and ‘Kinandang Patong’. The root
systems of 26 CSSLs grown under hydroponic conditions were evaluated using 2D image analysis. Based on these
results, we selected 8 CSSLs that exhibited greater root growth compared to control variety ‘IR64’. Three-dimensional
analysis for the 8 CSSLs grown in gellan gum revealed that only one CSSL (SL1003) showed significantly longer total
root length than ‘IR64’ although total root number, centroid of root system, and maximum root depth did not differ
significantly between SL1003 and ‘IR64°. The SL1003 has a ‘Kinandang Patong’ introgression on the long arm of
chromosome 1. These results suggest that this region includes gene(s) primarily controlling root elongation rather than

other root traits.
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