Association Mapping of Root Hair Traits in Rice (Oryza sativa) Ll

Phanchita Vejchasarn!, Susan McCouch?, Jonathan Lynch?, Kathleen Brown? v

IDepartment of Plant Science, Pennsylvania State University, University Park Campus, PA
’Department of Plant Breeding and Genetics, Cornell University, Ithaca, NY

80 Frequency Distribution of Root Hair [ ength 150 Frequency Distribution of Root Hair Density
| Rice Is the world’s most important crop and a major food source . - o
for half of the world’'s population. Phosphorus deficiency Is . TRy 100 = TE)
considered a primary limiting factor for rice production, AROMATIC nuS
especially in upland production systems |[1]. Upland rice, £ g
primarily grown as a subsistence crop, Is the dominant rice | 5 8 o
production system in Latin America and West Africa, where 5 % £
most of the soils are characterized by low phosphorus 20 -
avallablllty 10 20 I .
Most existing rice cultivars produce low vyields In low ) - ) -
phosphorus soils. Greater root hair length and density are SR P nadt Hair Length Gmy Mo s e e, 2 =
predicted to confer better performance in low phosphorus solls Fig 2. Frequency distribution of root hair length and density across 295 accessions of O. sativa diversity panel.
by increasing the soil volume explored [2] The overall goal of Abbreviations: TEJ = temperate japonica; TRJ = tropical jJaponica; IND = indica; AROMATIC = aromatic; AUS = aus.
this study was to characterize the genetic control of root hair *Genotypic differences were found In root hair characteristics of rice genotypes from the O. sativa
traits in rice (Oryza sativa). diversity panel. The indica varieties had the longest mean root hair length and the tropical japonica
| . ’ : § .
— varieties had the greatest mean root hair density (Fig 2).
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Fig 1. Representative images of root hairs of rice cultivars Kasalath and IR36 showing 22 _ . '. - - .
genotypic difference in root hair length. Plants were grown under high phosphorus. Roots - ‘ ' o < g > . : -
were sampled, stained with Toluidine Blue and root hairs were observed on nodal roots at 5 e S S Ijtjd" - . o s
cm from the root apex. 150 | “" g L .::ifp i - ;-"' 3 : ‘g
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Fig 3. Genome-wide association study of root hair traits. P-Values are shown from the mixed linear model for root hair density (left) and root
hair length (right). The X axis shows the SNPs on each chromosome, y axis is the —log,, (P-Value) for the association. SNPs shown above the
red lines are significant markers with P-Values < 0.001.
Gene ID Chromosome Gene Annotation
LOC_0s069g39960 6 bZIP transcription factor
LOC 0s01g12020 1 Protein precursor, Expressed protein
LOC 0Os029g26/740 2 Retrotransposon
LOC_0Os06903810 6 Expressed protein
' LOC_0Os079g37220 / Inositol-1-monophosphatase, Expressed protein
| LOC_0s08g32330 8 Expressed protein
LOC 0Os08g32050 3 Retrotransposon
LOC 0Os11g18382 11 Expressed protein

Table 1. Candidate genes for root hair length and density.

*From the preliminary association analysis, seven candidate genes were found on chromosomes 1, 2,
6, 7, 8, 11 for root hair density and one candidate gene was found on chromosome 6 for root hair length
(Table 1).

‘*Phenotyping of the entire Association Mapping Panel will permit identification of molecular markers
that control root hair traits important for agriculture.

Development of genetic markers for selecting root hair traits in rice should facilitate breeding for
improved performance in low-phosphorus soils.

»*\We evaluated a subset of 295 O. sativa accessions from

) C F = Y &
the Association Mapping Panel, a collection of rice ACKNOWLEDGMENTS
accessions from diverse geographical origins representing This work was funded by NSF PGRP and NSF BREAD. We would like to extend our gratitude to Dr. Charles Chen
the phenotypic diversity of this species. (Cornell University), Dr. Jitender Girl, Patompong Saengwilali and Molly Hanlon for data analysis.
REFERENCES

< Plants were grown in the greenhouse to the 8" leaf stage, 1. Kirk _GJ_D, G_eorge T, Courtois B, Sena_dhira D (1998) Opportunities to iImprove phosphorus efficiency and soll
and roots excavated for microscopic evaluation of root hair fertility in rainfed lowland and upland rice ecosystems. Field Crops Res. 56: 73-92.

: 2. Lynch JP (2011) Root phenes for enhance soll exploration and phosphorus acquisition: Tools for future crops. Plant
traits. Physiology. 156: 1041—1049.




