Marker-trait association analysis for grain calcium content in global collection of finger millet genotypes
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Abstract
Statement of the Problem: Increased calcium content in cereals could result in biofortification for combating mineral deficiencies. Finger millet (Eleusine coracana) is one such crop with grains highly rich in calcium. Understanding the genetic basis of grain calcium content (GCC) is critical for improvement of finger millet. In present study marker-trait association for GCC in finger millet was explored using association mapping. 
Methodology & Theoretical Orientation: A global collection of 238 genotypes was taken for present study and genotyped using 85 genic and non-genic simple sequence repeats (SSR) markers. Phenotyping for GCC was done using atomic absorption spectrophotometry. Association analysis of SSR allelic data with GCC was carried out using TASSEL 3.0.1 software. 
Findings: The 85 SSRs yielded 160 scorable alleles, of which 62 were polymorphic with polymorphic information content ranging from 0.143 to 0.781 at an average of 0.359. GCC across 238 genotypes ranged from 0.07% to 0.45%. Association analysis revealed two genomic SSRs UGEP78 and UGEP60 to be significantly associated to GCC quantitative trait loci (QTL) at threshold (P) value ≤0.001 and exhibiting phenotypic variance (R2) of 6.4 to 13.8% respectively. Genotypes GPHCPB45 and GPHCPB44 from North-West Himalayan region of India and exotic genotypes IE2957 and IE6537 were found to possess highest GCC. These may be effectively used as parents in genetic improvement programs. 
Conclusion & Significance: In present study, marker UGEP60 found linked to QTL for GCC belongs to linkage-group 1B of finger millet which shows colineraity with rice chromosome 1 harboring a calcium content QTL and thus fine mapping around QTL on finger millet linkage-group 1B could lead to identification of potential genes affecting this trait. Moreover identified markers could be used in map based cloning and marker assisted introgression. The present study therefore provides a basis for genetic improvement of calcium content in finger millet.

Figure1: Determination of marker-trait association for grain calcium content in finger millet
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