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Supplementary Figure S1 In situ K-edge XANES spectra for the three plant species following 

exposure to Al in the rooting media for 48 h. The concentration of Al added was sufficient to reduce 

relative root elongation rate by 75% in soybean, 25% in buckwheat, and 60% in Arabidopsis over 48 

h.  
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Supplementary Figure S2 In situ K-edge XANES spectra for soybean and buckwheat following 

exposure to Al in the rooting media for 48 h. The concentration of Al added was sufficient to reduce 

relative root elongation rate by 75% for soybean and 25% for buckwheat over 48 h. For reference, 

these spectra of the root tissues are compared to four standards, being Al-phosphate, Al-malate, Al-

oxalate, and Al-pectin (100% saturation). Note the similarity between the spectra for the root tissues 

and the Al-malate, Al-oxalate, and Al-pectin (100% saturation) compared to Al-phosphate, for 

example 
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Supplementary Figure S3 In situ K-edge XANES spectra for soybean and buckwheat following 

exposure to Al in the rooting media for 48 h. The concentration of Al added was sufficient to reduce 

relative root elongation rate by 60% over 48 h. For reference, these spectra of the root tissues are 

compared to four standards, being Al-phosphate, Al-malate, Al-oxalate, and Al-pectin (100% 

saturation). Note the difference between the spectra for the root tissues and the Al-malate, Al-oxalate, 

and Al-pectin (100% saturation) compared to Al-phosphate, for example 
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Supplementary Figure S4 In situ K-edge XANES spectra for four standards, being Al-phosphate, Al-

malate, Al-oxalate, and Al-pectin (100% saturation)
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Supplementary Figure S5 Linear combination fitting (LCF) of soybean spectra with reference 

compounds Al-phosphate, γ-Al2O3, hydroxyaluminosilicate, and Al-malate (‘carboxyl-Al’) 
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Supplementary Figure S6 Linear combination fitting (LCF) of buckwheat spectra with reference 

compounds Al-phosphate, γ-Al2O3, hydroxyaluminosilicate, and Al-malate (‘carboxyl-Al’) 
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Supplementary Figure S7 Linear combination fitting (LCF) of Arabidopsis spectra with reference 

compounds Al-phosphate, γ-Al2O3, hydroxyaluminosilicate, and Al-malate (‘carboxyl-Al’) 
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Supplementary Table S1 Results of linear combination fitting (LCF) for three plant species with the 

corresponding R-factor 

 Al phosphate γ-Al2O3 hydroxyaluminosilicate carboxyl-Al R-factor 

Soybean 0% 5.4% 0% 94.6% 0.036 

Buckwheat 0% 4.4% 0% 95.6% 0.030 

Arabidopsis 0% 0% 46% 54% 0.051 

 


