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[bookmark: _Hlk11578499]Fig. S1 Tolerance index (TI) of Pisum sativum L. under cerium compounds administration (mean ± SE, n = 6)



[bookmark: _Hlk11578520]Fig. S2 Transfer coefficients (TC) (a), translocation factors (TF) (b) and bioaccumulation factors (BAF) (c) of heavy metals in Pisum sativum L. untreated and under cerium compounds administration

a)


TC's for Zn are one order of magnitude larger, than coefficients calculated for Cu, Mn and Fe. The former are presented on a separate diagram for clarity.






b)


c)



BAF's for Zn are one order of magnitude larger, than factors calculated for Cu, Mn and Fe. The former are presented on a separate diagram for clarity.




[bookmark: _Hlk11578549]Table S1 Metals content in certified reference materials (, p = 0.95, n = 6)

	Metal
	Content [mg kg-1]
	Recovery
%

	
	Certified 
value 
	Determined 
content 
	

	IAEA-V-10  (lucerne)

	Cu
	9.4
(8.8 – 9.7)
	9.4 ± 0.1
	100

	Zn
	24
(23 – 25)
	20.9 ± 0.8
	87

	Mn
	47
(44 – 51)
	34.6 ± 1.2
	74

	Fe
	186
(177 – 190)
	170 ± 15
	91

	INCT-MPH-2  (Polish herbs)

	Cu
	7.77 ± 0.53
	7.34 ± 0.09
	95

	Zn
	33.5 ± 2.1
	31.1 ± 0.4
	93

	Mn
	191 ± 12
	129 ± 5
	67

	Fe*
	460
	414 ± 7
	90



* information value




[bookmark: _Hlk11578644]Table S2 ANOVA parameters for metal concentrations in roots (a) and shoots (b) of pea cultivated with cerium compounds treatments
a)
	Metal
	Anova parameters
	Ce-b 
	Ce-n 
	Ce-i 

	Cu
	SS-total
	2,23E+01
	2,90E+01
	1,53E+01

	
	MS-between groups
	3,84E+00
	2,73E+01
	1,33E+01

	
	MS-within groups
	2,05E+00
	2,11E-01
	2,30E-01

	
	F
	1,87E+00
	1,29E+02
	5,78E+01

	
	p-value
	2,05E-01
	3,23E-06
	3,31E-05

	 
	Test F
	5,12E+00
	5,32E+00
	5,12E+00

	Mn
	SS-total
	8,57E+02
	1,12E+04
	4,43E+04

	
	MS-between groups
	1,22E+01
	1,05E+04
	4,38E+04

	
	MS-within groups
	9,38E+01
	7,15E+01
	6,11E+01

	
	F
	1,30E-01
	1,47E+02
	7,16E+02

	
	p-value
	7,26E-01
	7,01E-07
	6,86E-10

	 
	Test F
	5,12E+00
	5,12E+00
	5,12E+00

	Zn
	SS-total
	1,54E+04
	4,33E+03
	2,53E+03

	
	MS-between groups
	1,38E+04
	3,70E+03
	1,92E+03

	
	MS-within groups
	1,69E+02
	6,35E+01
	6,75E+01

	
	F
	8,19E+01
	5,82E+01
	2,84E+01

	
	p-value
	8,17E-06
	1,78E-05
	4,73E-04

	 
	Test F
	5,12E+00
	4,96E+00
	5,12E+00

	Fe
	SS-total
	2,85E+03
	7,25E+04
	8,53E+04

	
	MS-between groups
	2,23E+02
	7,11E+04
	8,36E+04

	
	MS-within groups
	2,63E+02
	1,44E+02
	1,68E+02

	
	F
	8,48E-01
	4,95E+02
	4,97E+02

	
	p-value
	3,79E-01
	7,55E-10
	7,40E-10

	 
	Test F
	4,96E+00
	4,96E+00
	4,96E+00





b)
	Metal
	Anova parameters
	Ce-b 
	Ce-n
	Ce-i 

	Cu
	SS-total
	1,01E+01
	2,86E+01
	5,48E+00

	
	MS-between groups
	8,48E+00
	2,29E+01
	1,69E-01

	
	MS-within groups
	1,80E-01
	5,71E-01
	5,31E-01

	
	F
	4,71E+01
	4,02E+01
	3,18E-01

	
	p-value
	7,39E-05
	8,47E-05
	5,85E-01

	 
	Test F
	5,12E+00
	4,96E+00
	4,96E+00

	Mn
	SS-total
	9,72E+01
	1,41E+03
	3,08E+03

	
	MS-between groups
	4,24E+01
	4,94E+02
	3,04E+03

	
	MS-within groups
	6,08E+00
	1,18E+01
	3,94E+00

	
	F
	6,97E+00
	4,20E+01
	7,72E+02

	
	p-value
	2,69E-02
	1,14E-04
	4,91E-10

	 
	Test F
	5,12E+00
	5,12E+00
	5,12E+00

	Zn
	SS-total
	1,14E+03
	1,18E+03
	2,07E+02

	
	MS-between groups
	8,79E+02
	1,09E+03
	4,77E-01

	
	MS-within groups
	2,63E+01
	9,45E+00
	2,06E+01

	
	F
	3,35E+01
	1,15E+02
	2,31E-02

	
	p-value
	1,77E-04
	8,31E-07
	8,82E-01

	 
	Test F
	4,96E+00
	4,96E+00
	4,96E+00

	Fe
	SS-total
	2,45E+02
	5,55E+02
	1,51E+03

	
	MS-between groups
	2,71E+01
	2,37E+02
	1,24E+03

	
	MS-within groups
	2,42E+01
	3,18E+01
	2,67E+01

	
	F
	1,12E+00
	7,45E+00
	4,66E+01

	
	p-value
	3,17E-01
	2,12E-02
	4,57E-05

	 
	Test F
	5,12E+00
	4,96E+00
	4,96E+00





[bookmark: _Hlk11578678]Table S3 The Fe/Mn concentration ratios determined in roots and shoots of pea plants
	Treatment
	Fe/Mn ratio

	
	Roots
	Shoots

	Reference
	2.4
	2.3

	Ce-b
	2.4
	2.6

	Ce-n
	2,3
	3.0

	Ce-i
	16.6
	7.0





[bookmark: _Hlk11578731]Table S4 Water content determined in roots and shoots of sugar pea (mean ± SD, n=6)

	Treatment
	Content of water [%]

	
	Roots
	Shoots

	Reference
	95.34 ± 0,09
	91.57 ± 0.08

	Ce-b
	94.42 ± 0.12
	90.51 ± 0.09

	Ce-n
	94.58 ± 0,06
	90.33 ± 0.07

	Ce-i
	87.39 ± 0.12
	84.67 ± 0.11





Zn	372.67798683719099	679.84424963472509	322.9224835134882	570.35002123798438	372.67798683719099	679.84424963472509	322.9224835134882	570.35002123798438	Reference	Ce-b	Ce-n	Ce-i	4945.5993366255407	6501.7229212868015	3214.6053751114796	4981.8553106733771	Treatment


BAF




0.19416919742143296	0.16129398939240727	0.13192323693146643	7.1280235385175278E-2	0.19416919742143296	0.16129398939240727	0.13192323693146643	7.1280235385175278E-2	Reference	Ce-b	Ce-n	Ce-i	1	0.8306878306878307	0.70899470899470907	0.37037037037037041	Treatment
TI
Cu	65.095428850386284	152.01422141527263	42.700878900144389	49.690234156018512	65.095428850386284	152.01422141527263	42.700878900144389	49.690234156018512	Reference	Ce-b	Ce-n	Ce-i	961.1322553323713	1052.4358974358975	706.70874714616616	791.41025641025635	Mn	105.62912093079595	69.620842364025819	39.536808374091883	5.6552730685180777	105.62912093079595	69.620842364025819	39.536808374091883	5.6552730685180777	1224.6306306306308	1243.7087087087086	664.87663548295154	83.153153153153141	Fe	14.265916283043499	15.026252978446221	6.8025058886839718	7.8835529582715829	14.265916283043499	15.026252978446221	6.8025058886839718	7.8835529582715829	204.33142614692474	209.8433503836317	105.91751918158567	97.605498721227619	Treatment

TC



Zn	771.05492447596157	1792.5374166709298	848.75649455253028	1027.5516707363468	771.05492447596157	1792.5374166709298	848.75649455253028	1027.5516707363468	Reference	Ce-b	Ce-n	Ce-i	8692.8370048134384	15170.727272727272	5501.1159236932453	11104.363636363636	Treatment


TC




Cu	5.2608206385436895E-2	0.11610022941717738	0.10671277564558813	9.5005595255640368E-2	5.2608206385436895E-2	0.11610022941717738	0.10671277564558813	9.5005595255640368E-2	Reference	Ce-b	Ce-n	Ce-i	0.77623487192850993	0.83776343038128886	0.75470856667464925	0.91965008909768364	Mn	3.5692055712408091E-2	2.2379571714242697E-2	5.7518864679643823E-2	0.10986387214096166	3.5692055712408091E-2	2.2379571714242697E-2	5.7518864679643823E-2	0.10986387214096166	Reference	Ce-b	Ce-n	Ce-i	0.33266143863933967	0.29899433786867236	0.43040256068277638	1.2816901408450707	Zn	5.2594760267933187E-2	6.0449376204704412E-2	9.933344452288502E-2	5.7924552175741412E-2	5.2594760267933187E-2	6.0449376204704412E-2	9.933344452288502E-2	5.7924552175741412E-2	Reference	Ce-b	Ce-n	Ce-i	0.56892811102831453	0.42857028568268329	0.58435514170246983	0.44863942444745014	Fe	2.5348219754410341E-2	1.7775946861024895E-2	3.719989410240139E-2	4.1944497996598336E-2	2.5348219754410341E-2	1.7775946861024895E-2	3.719989410240139E-2	4.1944497996598336E-2	Reference	Ce-b	Ce-n	Ce-i	0.32389437128917714	0.32498971647953201	0.57119716680249111	0.54462677278831351	Treatment


TF




Cu	52.787382281616971	50.9735753564078	77.91789502896367	78.82662073034686	52.787382281616971	50.9735753564078	77.91789502896367	78.82662073034686	Reference	Ce-b	Ce-n	Ce-i	746.06437312428307	881.69230769230774	533.35914561512016	727.82051282051293	Mn	26.152369944529759	18.659779815603191	34.307064437726545	5.6104934788719536	26.152369944529759	18.659779815603191	34.307064437726545	5.6104934788719536	407.38738738738743	371.86186186186183	286.16460645001126	106.57657657657657	Fe	5.2322388194229621	3.6497745871750844	4.3275859456239605	3.5291875670109132	5.2322388194229621	3.6497745871750844	4.3275859456239605	3.5291875670109132	66.181798806479122	68.196930946291559	60.499786871270246	53.15856777493606	Treatment

BAF
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