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Figure S1. Distribution of single nucleotide polymorphisms (SNPs) and nucleotide diversity across the 

rice Nipponbare genome in the rice association panel.  

Figure S2. LD decay distance estimated for 391 rice accessions.  

Figure S3. Histograms showing the data distribution of three traits of 391 rice accessions. 

Figure S4. The genome-wide association plots of MRL, ARL and TRN in xian rice population were plotted 

using general linear model and mixed model methods. 

Figure S5. The genome-wide association plots of MRL, ARL and TRN in geng rice population were plotted 

using general linear model and mixed model methods. 

Figure S6. Venn diagram of the proportion of QTL controls for single and multiple traits. 

Figure S7. Haplotype analysis of LOC_Os03g22830. 

Figure S8. Haplotype analysis of LOC_Os03g49380. 

Figure S9. Haplotype analysis of LOC_Os07g15540. 
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Figure S1. Distribution of single nucleotide polymorphisms (SNPs) and nucleotide diversity across the 

rice Nipponbare genome in the rice association panel. 

 

 
Figure S2. LD decay distance estimated for 391 rice accessions. (a) whole population; (b) geng rice 

accessions; (c) xian rice accessions. 

 

Figure S3. Histograms showing the data distribution of three traits of 391 rice accessions. (a) 
MRL; (b) ARL; (c) TRN. 
 



  
Figure S4. The genome-wide association plots of MRL, ARL and TRN in xian rice population were plotted 

using general linear model and mixed model methods. The Manhattan map of genome-wide scans 

showed -log10(P) values corresponding to the location of each chromosome on 12 chromosomes. Red solid 

lines represent the whole genome significant threshold P = 5.0 × 10-5. The horizontal axis in the quantile-

quantile (QQ) plot represents the expected value of the -log10 transform, while the vertical axis represents 

the observed value of the - log10 transform. Manhattan plot and QQ plot of MRL (a) in GLM (b) and MLM; 

Manhattan plot and QQ plot of ARL in GLM (c) and MLM (d); Manhattan plot and QQ plot of TRN in 

GLM (e) and MLM (f). 



 

 
 

Figure S5. The genome-wide association plots of MRL, ARL and TRN in geng rice population were plotted 

using general linear model and mixed model methods. The Manhattan map of genome-wide scans 

showed -log10(P) values corresponding to the location of each chromosome on 12 chromosomes. Red solid 

lines represent the whole genome ʹ s significant threshold P = 5.0 × 10-5. The horizontal axis in the quantile-

quantile (QQ) plot represents the expected value of the -log10 transform, while the vertical axis represents 

the observed value of the - log10 transform. Manhattan plot and QQ plot of MRL (a) in GLM (b) and MLM; 

Manhattan plot and QQ plot of ARL in GLM (c) and MLM (d); Manhattan plot and QQ plot of TRN in 

GLM (e) and MLM (f). 



 

 
Figure S6. Venn diagram of the proportion of QTL controls for single and multiple traits. 

 
Figure S7. Haplotype analysis of LOC_Os03g22830. (a) Based on four SNPs observed in all evaluated rice 



accessions, four haplotypes of LOC_Os03g22830 were identified. In the gene structure diagram of 

LOC_Os03g22830, the promoter is indicated by white frame; the exon is represented by blue frame; and 

the intron and intergenic regions are marked by black lines. A thin black line represents the genomic 

location of each SNP. Haplotypes with fewer than 10 accessions are not shown. (b) Based on MRL of 

LOC_Os03g22830 haplotype, differences between the haplotypes were statistically analyzed using 

Tukey’s test. 

 
 
  
 
 

 

Figure S8. Haplotype analysis of LOC_Os03g49380. (a) Based on 20 SNPs observed in all evaluated rice 

accessions, five haplotypes of LOC_Os03g49380 were identified. In the gene structure diagram of 

LOC_Os03g49380, the promoter is indicated by white frame; the exon is represented by blue frame; and 

the intron and intergenic regions are marked by black lines. A thin black line represents the genomic 

location of each SNP. Haplotypes with fewer than 10 accessions are not shown. (b) Based on MRL of 

LOC_Os03g49380, differences between the haplotypes were statistically analyzed using Tukey’s test. 

 
 
 
 
 
 



 
 
 
 
 

 
Figure S9. Haplotype analysis of LOC_Os07g15540. (a) Based on 22 SNPs observed in all evaluated rice 

accessions, four haplotypes of LOC_Os07g15540 were identified. In the gene structure diagram of 

LOC_Os07g15540, the promoter is indicated by white frame; the exon is represented by blue frame; and 

the intron and intergenic regions are marked by black lines. A thin black line represents the genomic 

location of each SNP. Haplotypes with fewer than 10 accessions are not shown. (b) Based on MRL of 

LOC_Os07g15540 haplotype, differences between the haplotypes were statistically analyzed using 

Tukey’s test. 

 


