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Table S1 (a).  Correlation matrix among different elements in RM, enzymatic activities in RM and their accumulation in root and shoot of S. asper
	Factors
	R Fe
	R Cu
	R Mn
	R Zn
	R Cr
	R Cd
	R Pb
	R Na
	S Fe
	S Cu
	S Mn
	S Zn
	S Cr
	S Cd
	S Pb
	S Na
	RM 
Fe
	RM
Cu
	RM 
Mn
	RM
Zn
	RM
Cr
	RM
Cd
	RM 
Pb
	RM
Na
	RM
DHA
	RM 
Al. P


	R Fe

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	R Cu
	NS
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	R Mn
	NS
	0.87***
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	R Zn

	-0.94***
	NS
	NS
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	R Cr

	-1.00***
	NS
	NS
	0.94***
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	R Cd

	-1.00***
	NS
	NS
	0.94***
	1.00***
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	R Pb

	NS
	-0.86***
	-1.00***
	NS
	NS
	NS
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	R Na

	-0.69*
	NS
	-0.72**
	0.89***
	0.69*
	0.69*
	0.73**
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	S Fe

	NS
	NS
	0.87***
	-0.75**
	NS
	NS
	NS
	-0.97***
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	S Cu

	-0.86***
	0.87***
	NS
	0.64*
	0.86***
	0.86***
	NS
	NS
	NS
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	S Mn

	-0.80**
	NS
	-0.60*
	0.95***
	0.80**
	0.80**
	0.61*
	0.99***
	-0.92***
	NS
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	S Zn

	NS
	0.92***
	0.99***
	NS
	NS
	NS
	-0.99***
	-0.64*
	0.81***
	0.61*
	NS
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	S Cr

	-0.99***
	NS
	NS
	0.98***
	0.99***
	0.99***
	NS
	0.77**
	-0.59*
	0.80**
	0.87***
	NS
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	S Cd

	NS
	-0.94***
	-0.98***
	NS
	NS
	NS
	0.98***
	0.59*
	-0.77**
	-0.66*
	NS
	-0.99***
	NS
	
	
	
	
	
	
	
	
	
	
	
	
	

	S Pb

	-0.50*
	1.00***
	0.87***
	NS
	NS
	NS
	-0.86***
	NS
	0.51*
	0.87***
	NS
	0.92***
	NS
	-0.94***
	
	
	
	
	
	
	
	
	
	
	
	

	S Na

	NS
	0.87***
	1.00***
	NS
	NS
	NS
	-1.00***
	0.72**
	0.87***
	NS
	-0.60*
	0.99***
	NS
	-0.98***
	0.87***
	
	
	
	
	
	
	
	
	
	
	

	RM 
Fe

	1.00***
	NS
	NS
	-0.94***
	-1.00***
	-1.00***
	NS
	-0.59*
	0.49*
	-0.86***
	-0.80**
	NS
	-0.99***
	NS
	NS
	NS
	
	
	
	
	
	
	
	
	
	

	RM
Cu

	NS
	-1.00***
	-0.87***
	NS
	NS
	NS
	0.86***
	NS
	-0.51*
	-0.87***
	NS
	-0.92***
	NS
	0.94***
	-1.00***
	-0.87***
	NS
	
	
	
	
	
	
	
	
	

	RM
Mn

	0.87***
	NS
	NS
	-0.98***
	-0.87***
	-0.87***
	NS
	-0.96***
	0.86***
	NS
	-0.99***
	NS
	-0.92***
	NS
	NS
	NS
	0.87***
	NS
	
	
	
	
	
	
	
	

	RM
Zn

	NS
	0.99***
	0.85***
	NS
	NS
	NS
	-0.84***
	NS
	0.47*
	0.89***
	NS
	0.90***
	NS
	-0.93***
	0.99***
	0.85***
	NS
	-0.99***
	NS
	
	
	
	
	
	
	

	RM 
Cr
	NS
	-0.98***
	-0.95***
	NS
	NS
	NS
	0.95***
	NS
	0.67*
	-0.75**
	NS
	-0.98***
	NS
	0.99***
	-0.98***
	-0.95***
	NS
	0.98***
	NS
	-0.97***
	
	
	
	
	
	

	RM 
Cd

	NS
	NS
	0.86***
	-0.76**
	NS
	NS
	-0.87***
	-0.97***
	1.00***
	NS
	-0.92***
	0.80**
	-0.60*
	-0.76**
	NS
	0.87***
	NS
	NS
	0.87***
	NS
	-0.67*
	
	
	
	
	

	RM 
Pb

	NS
	-0.83***
	-0.99***
	NS
	NS
	NS
	0.99***
	0.77**
	-0.90***
	NS
	0.65*
	-0.98***
	NS
	0.97***
	-0.83***
	0.99***
	NS
	0.83***
	-0.56*
	-0.81***
	0.83***
	-0.90***
	
	
	
	

	RM 
Na

	NS
	-0.97***
	-0.96***
	NS
	NS
	NS
	0.96***
	0.50*
	-0.70**
	-0.73**
	NS
	-0.99***
	NS
	1.00***
	-0.97***
	-0.96***
	NS
	0.97***
	NS
	-0.96***
	0.99***
	-0.69*
	0.94***
	
	
	

	RM
DHA

	NS
	NS
	-0.87***
	0.76**
	NS
	NS
	0.88***
	0.97***
	-1.00***
	NS
	0.92***
	-0.81***
	0.59*
	0.77**
	NS
	-0.87***
	NS
	NS
	-0.86***
	NS
	0.67*
	-1.00***
	0.90***
	0.70**
	
	

	RM
Al.P.

	-0.83***
	0.90***
	0.56*
	0.60*
	0.83***
	0.83***
	NS
	NS
	NS
	0.99***
	NS
	0.65*
	0.76**
	-0.70**
	0.90***
	0.56*
	-0.83***
	-0.90***
	NS
	0.91***
	-0.79**
	NS
	NS
	-0.76**
	NS
	

	RM
PR.
	NS
	0.76**
	0.98***
	NS
	NS
	NS
	-0.99***
	-0.84***
	0.95***
	NS
	-0.74**
	0.95***
	NS
	-0.93***
	0.76**
	0.98***
	-NS
	-0.76**
	0.65*
	0.73**
	-0.87***
	0.95***
	-0.99***
	-0.89***
	-0.95***
	NS



R, root; S, shoot; RM, red mud; RM DHA, red mud dehydrogenase; RM Al. P, red mud alkaline phosphatase; RM PR., red mud protease
⁎   p-level < 0.05.
⁎⁎ p-level < 0.01.
⁎⁎⁎ p-level < 0.001















Table S1 (b). Correlation matrix among different elements in RM, enzymatic activities in RM and their accumulation in root and shoot of S. punicea
	Factors
	R Fe
	R Cu
	R Mn
	R Zn
	R Cr
	R Cd
	R Pb
	R Na
	S Fe
	S Cu
	S Mn
	S Zn
	S Cr
	S Cd
	S Pb
	S Na
	RM 
Fe
	RM
Cu
	RM 
Mn
	RM
Zn
	RM
Cr
	RM
Cd
	RM 
Pb
	RM
Na
	RM
DHA
	RM 
Al. P


	R Fe

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	R Cu
	NS
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	R Mn
	NS
	NS
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	R Zn

	0.80**
	0.63*
	NS
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	R Cr

	0.77**
	NS
	0.59*
	0.67*
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	R Cd
 
	-0.67*
	-0.61*
	NS
	-0.97***
	-0.64
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	R Pb

	NS
	NS
	0.87***
	NS
	0.50*
	NS
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	R Na

	NS
	NS
	0.78**
	NS
	0.63*
	NS
	0.75**
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	S Fe

	0.65*
	0.63*
	NS
	0.70**
	NS
	-0.55*
	NS
	-0.57*
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	S Cu

	0.56*
	NS
	NS
	NS
	NS
	NS
	NS
	-0.66*
	0.61*
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	S Mn

	NS
	0.76**
	-0.54*
	NS
	NS
	NS
	NS
	NS
	NS
	-0.68*
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	S Zn

	0.82***
	NS
	0.53*
	0.70**
	0.97***
	-0.62*
	0.53*
	0.51*
	NS
	NS
	NS
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	S Cr

	NS
	0.72**
	NS
	NS
	NS
	NS
	0.52*
	0.52*
	NS
	0.71*
	0.73**
	NS
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	S Cd

	0.52*
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	0.65*
	0.81***
	-0.51*
	NS
	NS
	
	
	
	
	
	
	
	
	
	
	
	
	

	S Pb

	0.70**
	NS
	0.85***
	NS
	0.88***
	NS
	0.75**
	0.63*
	NS
	NS
	NS
	0.88***
	NS
	NS
	
	
	
	
	
	
	
	
	
	
	
	

	S Na

	NS
	NS
	NS
	NS
	NS
	NS
	0.76**
	0.72**
	-0.50*
	-0.76**
	NS
	NS
	-0.83***
	NS
	NS
	
	
	
	
	
	
	
	
	
	
	

	RM 
Fe

	0.50*
	NS
	NS
	NS
	NS
	NS
	NS
	-0.59*
	0.54*
	0.98***
	-0.72**
	NS
	-0.63*
	90***
	NS
	-0.61*
	
	
	
	
	
	
	
	
	
	

	RM
Cu

	-0.83***
	NS
	NS
	-0.82***
	NS
	0.71**
	NS
	NS
	-0.85***
	-0.71**
	NS
	NS
	NS
	NS
	NS
	0.79**
	-0.58*
	
	
	
	
	
	
	
	
	

	RM
Mn

	NS
	NS
	NS
	NS
	NS
	NS
	NS
	-0.70**
	NS
	0.95***
	-0.67*
	NS
	-0.65*
	0.85***
	NS
	-0.60*
	0.98***
	NS
	
	
	
	
	
	
	
	

	RM
Zn

	NS
	NS
	NS
	NS
	NS
	NS
	NS
	0.62*
	-0.53*
	-0.98***
	0.72**
	NS
	0.65*
	-0.88***
	NS
	0.62*
	-1.00***
	0.56*
	-0.99***
	
	
	
	
	
	
	

	RM 
Cr
	NS
	NS
	NS
	NS
	0.66*
	NS
	NS
	0.83***
	NS
	-0.78**
	0.52*
	0.57*
	0.72**
	-0.57*
	NS
	-0.60*
	-0.79**
	NS
	-0.90***
	0.82***
	
	
	
	
	
	

	RM 
Cd

	0.80**
	0.71**
	NS
	-0.97***
	0.58*
	-0.90***
	NS
	NS
	0.85***
	NS
	NS
	0.67*
	NS
	NS
	NS
	NS
	NS
	-0.86***
	NS
	NS
	NS
	
	
	
	
	

	RM 
Pb

	-0.83***
	NS
	NS
	-0.90***
	NS
	-0.83***
	NS
	NS
	-0.80**
	-0.58*
	NS
	NS
	NS
	NS
	NS
	0.75**
	NS
	0.98***
	NS
	NS
	NS
	-0.90***
	
	
	
	

	RM 
Na

	-0.80**
	NS
	-0.54*
	NS
	-0.64*
	NS
	NS
	NS
	NS
	-0.55*
	0.75**
	-0.58*
	0.54*
	NS
	-0.72**
	NS
	-0.50*
	0.55*
	NS
	NS
	NS
	NS
	0.54*
	
	
	

	RM
DHA

	-0.84***
	NS
	NS
	-0.64*
	NS
	0.56*
	NS
	NS
	-0.52*
	-0.74**
	0.55*
	NS
	0.66*
	NS
	NS
	0.81***
	-0.62*
	0.87***
	NS
	0.60*
	NS
	-0.61*
	0.86***
	0.85***
	
	

	RM
Al .P.

	NS
	NS
	NS
	NS
	NS
	NS
	0.52*
	0.86***
	-0.52*
	-0.94***
	0.55*
	NS
	0.79**
	-0.66*
	NS
	0.83***
	-0.89***
	0.60*
	-0.93***
	0.91***
	0.92***
	NS
	NS
	NS
	0.60*
	

	RM
PR.
	0.85***
	0.70**
	NS
	0.86***
	0.61*
	-0.72**
	NS
	NS
	0.90***
	NS
	NS
	0.75**
	NS
	0.56*
	NS
	NS
	NS
	-0.81***
	NS
	NS
	NS
	0.94***
	-0.80**
	NS
	-0.55*
	NS



R, root; S, shoot; RM, red mud; RM DHA, red mud dehydrogenase; RM Al. P, red mud alkaline phosphatase; RM PR., red mud protease
⁎   p-level < 0.05.
⁎⁎ p-level < 0.01.
⁎⁎⁎ p-level < 0.001








