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Text 1
The CDM medium contained the following (per liter): K2HPO4 (0.013 g), NH4Cl (1.0 g), MgSO4·7H2O (2.0 g), Na2SO4 (1.0 g), CaCl2·2H2O (0.067 g), Na-lactate (5.0 g), FeSO4·7H2O (0.0033 g) and NaHCO3 (0.798 g) dissolved in 1 L deionized water and adjusted the pH to 7.2. The medium was dispensed into 1000 mL serum bottles autoclaved under 121℃ for 20 min.


Table S1 The operating parameters for ICP-MS 
	ICP-MS conditions
	

	Plasma RF power
	1550 W

	Plasma gas flow rate
	15.0 L/min

	Carrier gas flow rate
	1.05 L/min

	Auxiliary gas flow rate
	0.90 L/min

	Collision cell gas and flow rate
	He, 3.9 mL/min

	Monitored ion (Dwell time)
	11B, 24Mg, 27Al, 31P, 39K, 43,44Ca, 51V, 52,53Cr, 55Mn, 56Fe, 59Co, 60Ni, 63Cu, 66Zn, 75As, 88Sr, 95Mo, 111Cd, 121Sb, 206,207,208Pb

	Dwell time
	0.3 s (As 0.5 s, Pb 0.1 s)




Table S2 The operating parameters for ICP-MS and HPLC
	ICP-MS conditions
	

	Plasma RF power
	1550 W

	Plasma gas flow rate
	15.0 L/min

	Carrier gas flow rate
	1.05 L/min

	Auxiliary gas flow rate
	0.90 L/min

	Collision cell gas and flow rate
	He, 3.9 mL/min

	Monitored ion (Dwell time)
	75As (0.5 s)

	HPLC conditions
	

	Guard column
	Hamilton PRP-X100, 2.0×20 mm, 10µm

	Analytical column 
	Hamilton PRP-X100, 4.1×250 mm, 10µm

	Column temperature
	Ambient

	Injection volume
	50 µL

	Mobile phase
	[bookmark: OLE_LINK43][bookmark: OLE_LINK44]A: 4 mM NH4HCO3, pH=8.6

	
	B: 4 mM NH4HCO3/40 mM NH4NO3, pH=8.6

	Gradient program
	Time
	Flow rate
	% A
	% B

	
	(min)
	(mL/min)
	
	

	
	0.0
	1.0
	100
	0

	
	2.0
	1.0
	100
	0

	
	3.0
	1.0
	0
	100

	
	11.0
	1.0
	0
	100

	
	12.0
	1.0
	100
	0




Table S3 Pearson’s correlation matrix between elements and oxidative stress indices in the rice plants
	Shoot
	O2-•
	•OH
	H2O2
	SOD
	CAT
	MDA
	B
	Mg
	Al
	P
	K
	Ca
	V
	Cr
	Mn
	Fe
	Co
	Ni
	Cu
	Zn
	As
	Sr
	Mo
	Cd
	Sb
	Pb

	O2-•
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	•OH
	0.890 
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	H2O2
	0.303 
	0.258 
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SOD
	0.915 
	0.921 
	0.132 
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CAT
	-0.443 
	-0.281 
	-0.092 
	-0.468 
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MDA
	-0.494 
	-0.387 
	0.358 
	-0.516 
	0.201 
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B
	0.323 
	0.134 
	-0.105 
	0.338 
	-0.446 
	-0.183 
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Mg
	0.203 
	-0.104 
	-0.014 
	0.136 
	-0.368 
	-0.275 
	0.732 
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Al
	0.220 
	0.454 
	-0.140 
	0.473 
	-0.522 
	0.003 
	-0.072 
	-0.380 
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	P
	0.547 
	0.239 
	-0.075 
	0.497 
	-0.697 
	-0.361 
	0.821 
	0.786 
	0.003 
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	K
	0.342 
	0.011 
	-0.089 
	0.191 
	-0.575 
	-0.284 
	0.395 
	0.313 
	-0.093 
	0.648 
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Ca
	0.646 
	0.434 
	0.247 
	0.570 
	-0.532 
	-0.248 
	0.734 
	0.755 
	0.007 
	0.790 
	0.225 
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	V
	-0.466 
	-0.314 
	-0.210 
	-0.319 
	0.401 
	-0.192 
	-0.452 
	-0.284 
	-0.073 
	-0.506 
	-0.301 
	-0.528 
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	Cr
	-0.482 
	-0.501 
	0.422 
	-0.514 
	0.256 
	0.306 
	-0.352 
	0.043 
	-0.417 
	-0.392 
	-0.292 
	-0.223 
	0.331 
	1
	
	
	
	
	
	
	
	
	
	
	
	

	Mn
	0.056 
	-0.218 
	-0.060 
	0.025 
	-0.081 
	-0.083 
	0.602 
	0.788 
	-0.520 
	0.615 
	0.399 
	0.495 
	-0.173 
	0.040 
	1
	
	
	
	
	
	
	
	
	
	
	

	Fe
	-0.466 
	-0.469 
	0.065 
	-0.525 
	0.595 
	0.058 
	-0.250 
	0.198 
	-0.618 
	-0.353 
	-0.368 
	-0.196 
	0.600 
	0.523 
	0.289 
	1
	
	
	
	
	
	
	
	
	
	

	Co
	-0.071 
	-0.255 
	-0.195 
	0.048 
	-0.340 
	-0.048 
	0.395 
	0.625 
	-0.141 
	0.581 
	0.376 
	0.273 
	-0.197 
	0.019 
	0.601 
	-0.056 
	1
	
	
	
	
	
	
	
	
	

	Ni
	-0.324 
	-0.359 
	0.568 
	-0.442 
	0.061 
	0.401 
	-0.294 
	-0.121 
	-0.074 
	-0.396 
	-0.322 
	-0.120 
	0.160 
	0.805 
	-0.248 
	0.234 
	-0.239 
	1
	
	
	
	
	
	
	
	

	Cu
	-0.127 
	-0.325 
	-0.211 
	-0.089 
	-0.115 
	-0.245 
	0.584 
	0.751 
	-0.357 
	0.423 
	-0.032 
	0.425 
	-0.069 
	0.205 
	0.542 
	0.213 
	0.571 
	0.062 
	1
	
	
	
	
	
	
	

	Zn
	-0.336 
	-0.524 
	-0.096 
	-0.347 
	-0.228 
	0.127 
	0.210 
	0.582 
	-0.381 
	0.361 
	0.365 
	0.225 
	-0.130 
	0.449 
	0.558 
	0.165 
	0.675 
	0.170 
	0.506 
	1
	
	
	
	
	
	

	As
	0.429 
	0.212 
	-0.293 
	0.499 
	-0.653 
	-0.447 
	0.708 
	0.697 
	0.114 
	0.882 
	0.570 
	0.634 
	-0.486 
	-0.425 
	0.548 
	-0.431 
	0.736 
	-0.484 
	0.523 
	0.415 
	1
	
	
	
	
	

	Sr
	-0.348 
	-0.292 
	-0.360 
	-0.147 
	0.084 
	-0.353 
	-0.108 
	0.095 
	-0.060 
	-0.077 
	-0.020 
	-0.216 
	0.872 
	0.218 
	0.109 
	0.477 
	0.173 
	-0.034 
	0.195 
	0.164 
	-0.052 
	1
	
	
	
	

	Mo
	0.280 
	-0.034 
	-0.079 
	0.228 
	-0.400 
	-0.243 
	0.776 
	0.957 
	-0.249 
	0.859 
	0.319 
	0.791 
	-0.380 
	-0.112 
	0.802 
	0.043 
	0.644 
	-0.231 
	0.677 
	0.512 
	0.761 
	0.008 
	1
	
	
	

	Cd
	-0.337 
	0.023 
	-0.304 
	-0.056 
	0.355 
	0.178 
	-0.522 
	-0.792 
	0.498 
	-0.687 
	-0.471 
	-0.680 
	0.409 
	-0.048 
	-0.535 
	-0.123 
	-0.384 
	0.017 
	-0.383 
	-0.493 
	-0.471 
	0.143 
	-0.716 
	1
	
	

	Sb
	0.386 
	0.019 
	-0.060 
	0.257 
	-0.346 
	-0.417 
	0.744 
	0.901 
	-0.367 
	0.849 
	0.489 
	0.721 
	-0.371 
	-0.158 
	0.731 
	-0.012 
	0.588 
	-0.270 
	0.585 
	0.434 
	0.757 
	0.010 
	0.901 
	-0.792 
	1
	

	Pb
	0.016 
	-0.211 
	0.669 
	-0.188 
	-0.077 
	0.376 
	0.186 
	0.386 
	-0.428 
	0.141 
	0.119 
	0.350 
	-0.098 
	0.532 
	0.343 
	0.333 
	0.078 
	0.566 
	0.212 
	0.352 
	-0.130 
	-0.047 
	0.264 
	-0.517 
	0.263 
	1





	Root
	O2-•
	•OH
	H2O2
	SOD
	CAT
	MDA
	B
	Mg
	Al
	P
	K
	Ca
	V
	Cr
	Mn
	Fe
	Co
	Ni
	Cu
	Zn
	As
	Sr
	Mo
	Cd
	Sb
	Pb

	O2-•
	1 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	•OH
	-0.516 
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	H2O2
	0.569 
	-0.407 
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SOD
	0.103 
	0.183 
	0.302 
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CAT
	-0.386 
	0.405 
	0.146 
	0.359 
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MDA
	0.540 
	-0.170 
	0.574 
	0.162 
	-0.420 
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B
	-0.150 
	-0.303 
	0.384 
	-0.170 
	-0.211 
	0.257 
	1 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Mg
	-0.461 
	-0.120 
	-0.002 
	-0.375 
	0.104 
	-0.027 
	0.814 
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Al
	-0.190 
	0.034 
	-0.394 
	0.160 
	0.089 
	-0.465 
	-0.608 
	-0.529 
	1 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	P
	-0.559 
	-0.088 
	-0.112 
	-0.439 
	0.015 
	-0.133 
	0.682 
	0.908 
	-0.375 
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	K
	-0.453 
	-0.192 
	-0.132 
	-0.676 
	-0.075 
	-0.177 
	0.600 
	0.879 
	-0.341 
	0.933 
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Ca
	-0.442 
	0.102 
	-0.084 
	-0.277 
	0.190 
	-0.155 
	0.423 
	0.629 
	-0.333 
	0.799 
	0.654 
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	V
	-0.575 
	-0.064 
	-0.203 
	-0.336 
	-0.108 
	-0.343 
	0.560 
	0.722 
	-0.129 
	0.898 
	0.803 
	0.737 
	1 
	
	
	
	
	
	
	
	
	
	
	
	
	

	Cr
	-0.477 
	0.114 
	-0.261 
	-0.578 
	-0.316 
	-0.164 
	0.373 
	0.459 
	-0.131 
	0.700 
	0.660 
	0.611 
	0.772 
	1
	
	
	
	
	
	
	
	
	
	
	
	

	Mn
	-0.734 
	0.140 
	-0.347 
	-0.483 
	0.185 
	-0.217 
	0.536 
	0.861 
	-0.226 
	0.810 
	0.816 
	0.508 
	0.642 
	0.541 
	1 
	
	
	
	
	
	
	
	
	
	
	

	Fe
	-0.456 
	0.166 
	0.000 
	0.098 
	0.140 
	0.007 
	0.552 
	0.558 
	-0.378 
	0.686 
	0.396 
	0.765 
	0.679 
	0.528 
	0.405 
	1
	
	
	
	
	
	
	
	
	
	

	Co
	-0.347 
	0.172 
	0.013 
	-0.163 
	0.124 
	-0.095 
	0.268 
	0.448 
	-0.215 
	0.560 
	0.553 
	0.692 
	0.480 
	0.405 
	0.340 
	0.376 
	1 
	
	
	
	
	
	
	
	
	

	Ni
	-0.124 
	-0.306 
	-0.200 
	-0.641 
	-0.434 
	-0.175 
	0.204 
	0.290 
	-0.042 
	0.563 
	0.608 
	0.446 
	0.671 
	0.746 
	0.254 
	0.228 
	0.188 
	1
	
	
	
	
	
	
	
	

	Cu
	-0.484 
	0.131 
	-0.319 
	-0.581 
	-0.105 
	-0.302 
	0.229 
	0.454 
	-0.052 
	0.503 
	0.584 
	0.250 
	0.528 
	0.698 
	0.666 
	0.188 
	0.060 
	0.461 
	1 
	
	
	
	
	
	
	

	Zn
	-0.428 
	-0.143 
	-0.307 
	-0.411 
	0.163 
	-0.288 
	0.402 
	0.767 
	-0.211 
	0.701 
	0.750 
	0.347 
	0.560 
	0.255 
	0.759 
	0.278 
	0.201 
	0.249 
	0.397 
	1
	
	
	
	
	
	

	As
	0.315 
	0.070 
	0.455 
	0.811 
	0.215 
	0.347 
	0.096 
	-0.263 
	-0.220 
	-0.422 
	-0.618 
	-0.194 
	-0.433 
	-0.572 
	-0.506 
	0.177 
	-0.130 
	-0.649 
	-0.630 
	-0.498 
	1 
	
	
	
	
	

	Sr
	-0.714 
	0.282 
	-0.257 
	0.114 
	0.367 
	-0.252 
	0.397 
	0.582 
	-0.166 
	0.711 
	0.463 
	0.726 
	0.708 
	0.437 
	0.565 
	0.813 
	0.310 
	0.294 
	0.208 
	0.411 
	-0.027 
	1
	
	
	
	

	Mo
	-0.016 
	-0.097 
	0.471 
	0.143 
	-0.069 
	0.366 
	0.780 
	0.541 
	-0.697 
	0.511 
	0.291 
	0.487 
	0.459 
	0.319 
	0.201 
	0.791 
	0.226 
	0.080 
	0.035 
	0.135 
	0.384 
	0.451 
	1 
	
	
	

	Cd
	-0.003 
	0.184 
	-0.574 
	-0.125 
	-0.211 
	-0.375 
	-0.800 
	-0.658 
	0.660 
	-0.486 
	-0.421 
	-0.361 
	-0.316 
	-0.032 
	-0.312 
	-0.389 
	-0.473 
	0.127 
	0.147 
	-0.253 
	-0.297 
	-0.245 
	-0.721 
	1
	
	

	Sb
	-0.113 
	0.288 
	0.373 
	0.719 
	0.389 
	0.364 
	0.301 
	0.087 
	-0.260 
	-0.043 
	-0.302 
	0.086 
	-0.143 
	-0.326 
	-0.073 
	0.472 
	0.075 
	-0.593 
	-0.390 
	-0.221 
	0.831 
	0.339 
	0.523 
	-0.446 
	1 
	

	Pb
	-0.514 
	-0.040 
	-0.419 
	-0.476 
	-0.185 
	-0.246 
	0.343 
	0.558 
	-0.095 
	0.750 
	0.670 
	0.603 
	0.767 
	0.706 
	0.605 
	0.540 
	0.154 
	0.784 
	0.535 
	0.549 
	-0.529 
	0.704 
	0.200 
	0.076 
	-0.246 
	1


Blue correlation is negative significance at the 0.05 level (two-tailed), Blue bold correlation is negative significance at the 0.01 level (two-tailed).
Red correlation is positive significance at the 0.05 level (two-tailed), Red bold correlation is positive significance at the 0.01 level (two-tailed).


Figure S1
(a)										(b)
[image: ][image: ]
Figure S1 Correlation networks between As, oxidative stress indices and other elements in the rice (a) shoots and (b) roots. Light yellow circles are element concentrations. Green circles are oxidative stress indices. The red and blue edges represent positive and negative correlations, respectively. The solid and dotted lines represent significance at p < 0.01 and p < 0.05, respectively. The node size is proportional to the number of connections.
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