
Summary of genome-wide 
association studies

All genotypes

Sub-species: Indica and Japonica

Sub-populations: aus, indica, temperate japonica, and tropical japonica



Introduction

• For each trait studies in Chapter 4 of the thesis, the results of GWAS
are summarised for all genotypes as well as sub-population (Indica
and Japonica) and sub-species (aus, indica, temperate japonica, and 
tropical japonica) 

• Each association has a Manhattan plot and a quantile-quantile (QQ) 
plot which are explained on the next slide, using the shoot sodium 
concentration in the low potassium treatment as an example

• The low and high treatments were 0.1 and 1 mM K+ respectively



Introduction

QQ-plotManhattan plot

Significance threshold (P < 
1x10-5) and false discovery 
rate < 10%

-log10(P) for one SNP

“1 to 1” line – observed test statistics expected to fall 
along this black line when no association is present

Median ratio of observed to expected test 
statistic (if higher than the black line –
evidence for some inflation of test statistics 
and; if below black line – evidence for 
deflation of test statistics

Test statistic 
of a single 
SNP (also the 
SNP with the 
highest -
log10(P) on the 
Manhattan 
plot) 



FWDWHT
Fresh weight dry weight in the high treatment



All genotypes - FWDWHT



Indica- FWDWHT



Japonica - FWDWHT



aus - FWDWHT



indica - FWDWHT



temperate japonica - FWDWHT



tropical japonica - FWDWHT



FWDWLT
Fresh weight dry weight in the low treatment



All genotypes - FWDWLT



Indica - FWDWLT



Japonica - FWDWLT



aus - FWDWLT



indica - FWDWLT



temperate japonica - FWDWLT



tropical japonica - FWDWLT



KDIHT
Potassium distribution index in the high treatment



All genotypes - KDIHT



Indica - KDIHT



Japonica - KDIHT



aus - KDIHT



indica - KDIHT



temperate japonica - KDIHT



tropical japonica - KDIHT



KDILT
Potassium distribution index in the low treatment



All genotypes - KDILT



Indica - KDILT



Japonica - KDILT



aus - KDILT



indica - KDILT



temperate japonica - KDILT



tropical japonica - KDILT



KRHT
Root potassium concentration in the high treatment



All genotypes - KRHT



Indica - KRHT



Japonica - KRHT



aus - KRHT



indica -KRHT



temperate japonica - KRHT



tropical japonica - KRHT



KRLT
Root potassium concentration in the low treatment



All genotypes - KRLT



Indica - KRLT



Japonica - KRLT



aus - KRLT



indica - KRLT



temperate japonica - KRLT



tropical japonica - KRLT



KSHT
Shoot potassium concentration in the high treatment



All genotypes - KSHT



Indica - KSHT



Japonica - KSHT



aus - KSHT



indica - KSHT



temperate japonica - KSHT



tropical japonica - KSHT



KSLT
Shoot potassium concentration in the low treatment



All genotypes - KSLT



Indica - KSLT



Japonica - KSLT



aus - KSLT



indica - KSLT



temperate japonica - KSLT



tropical japonica - KSLT



KUtR
Potassium utilisation ratio



All genotypes - KUtR



aus - KUtR



Indica - KUtR



Japonica - KUtR



indica - KUtR



temperate japonica - KUtR



tropical japonica - KUtR



NaRHT
Root sodium concentration high treatment



All genotypes - NaRHT



Indica - NaRHT



Japonica - NaRHT



aus - NaRHT



indica - NaRHT



temperate japonica - NaRHT



tropical japonica - NaRHT



NaRLT
Root sodium concentration in the low treatment



All genotypes - NaRLT



Indica - NaRLT



Japonica - NaRLT



aus - NaRLT



indica - NaRLT



temperate japonica - NaRLT



tropical japonica - NaRLT



NaSHT
Shoot sodium concentration in the high treatment



All genotypes - NaSHT



Indica - NaSHT



Japonica - NaSHT



aus - NaSHT



indica - NaSHT



temperate japonica - NaSHT



tropical japonica - NaSHT



NaSLT
Shoot sodium concentration in the low treatment



All genotypes - NaSLT



Indica - NaSLT



Japonica - NaSLT



aus - NaSLT



indica - NaSLT



temperate japonica - NaSLT



tropical japonica - NaSLT



P
Plant mass in the low treatment



All genotypes - P



Indica - P



Japonica - P



aus - P



indica - P



temperate japonica - P



tropical japonica - P



QP
Plant potassium content in the low treatment



All genotypes - QP



Indica - QP



Japonica - QP



aus - QP



indica -QP



temperate japonica - QP



tropical japonica - QP



RCR
Relative root potassium concentration



All genotypes - RCR



Indica - RCR



Japonica - RCR



aus - RCR



indica - RCR



temperate japonica - RCR



tropical japonica - RCR



RCS
Relative shoot potassium concentration



All genotypes - RCS



Indica - RCS



Japonica - RCS



aus - RCS



indica - RCS



temperate japonica - RCS



tropical japonica - RCS



RGRHT
Relative growth rate in the high treatment



All genotypes - RGRHT



Indica - RGRHT



Japonica - RGRHT



aus - RGRHT



indica - RGRHT



temperate japonica - RGRHT



tropical japonica - RGRHT



RGRLT
Relative growth rate in the low treatment



All genotypes - RGRLT



Indica - RGRLT



Japonica - RGRLT



aus - RGRLT



indica - RGRLT



temperate japonica - RGRLT



tropical japonica - RGRLT



RP
Relative plant mass



All genotypes - RP



Indica - RP



Japonica - RP



aus - RP



indica - RP



temperate japonica - RP



tropical japonica - RP



RSRHT
Root to shoot ratio in the high treatment



All genotypes - RSRHT



Indica - RSRHT



Japonica - RSRHT



aus - RSRHT



indica - RSRHT



temperate japonica - RSRHT



tropical japonica - RSRHT



RSRLT
Root to shoot ratio in the low treatment



All genotypes -RSRLT



Indica - RSRLT



Japonica - RSRLT



aus - RSRLT



indica - RSRLT



temperate japonica - RSRLT



tropical japonica - RSRLT



UHT
Uptake of potassium per gram of root in the high 

treatment



All genotypes - UHT



Indica - UHT



Japonica - UHT



aus - UHT



indica - UHT



temperate japonica - UHT



tropical japonica - UHT



ULT
Uptake of potassium per gram of root in the low 

treatment



All genotypes - ULT



Indica - ULT



Japonica - ULT



aus -ULT



indica - ULT



temperate japonica - ULT



tropical japonica - ULT



W0
Initial plant mass



All genotypes - W0



Indica - W0



Japonica - W0



aus - W0



indica - W0



temperate japonica - W0



tropical japonica - W0


