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Figure S1. Particle size distribution of biogenic selenium nanoparticles (BioSeNPs) produced by (a) E. coli and (b) Anaerobic granular sludge.

Table S1. Mass balance for Se release kinetics
	Se
	Selenite
	Selenate
	BioSeNPs@E. coli
	BioSeNPs@Anaerobic granular sludge

	% Se in Soil
	35.0
	12.7
	96.7
	91.7

	Standard deviation for % Se in soil
	2.0
	1.5
	1.2
	2.1

	% Se in Leachate
	63.6
	86.3
	3.4
	9.6

	Standard deviation for % Se in leachate
	1.1
	1.9
	2.4
	3.6

	Total % Se
	98.6
	99.0
	100.1
	101.3

	Standard deviation for total % Se 
	2.1
	3.3
	1.3
	1.7







Table S2. Mass balance for Se uptake by mustard plants
	Se
	Selenite
	Selenate
	BioSeNPs@E. coli
	BioSeNPs@Anaerobic granular sludge

	%Se in soil
	42.7
	20.4
	70.3
	67.4

	Standard deviation for % Se in soil
	5.6
	3.5
	4.8
	1.2

	% Se in Leachate
	37.4
	53.1
	4.6
	8.1

	Standard deviation for % Se in leachate
	2.8
	3.6
	1.7
	2.0

	%Se in plant root
	11.5
	10.8
	11.2
	11.1

	Standard deviation for % Se in plant root
	3.2
	2.5
	1.3
	1.7

	% Se in plant shoot
	7.5
	15.7
	17.3
	13.0

	Standard deviation for % Se in plant shoot
	1.1
	2.3
	2.1
	2.2

	Total % Se
	99.1
	99.2
	103.4
	99.6

	Standard deviation for total % Se 
	1.4
	2.3
	2.4
	2.0



(Note: The calculated selenium mass balance ranged between 95% and 105% in Tables S1 and S2, which represents an acceptable recovery window for trace elements in complex matrix conditions. The results are consistent with observations in other studies (e.g., zinc, copper, and palladium systems) [1–3]. Minor overestimation is attributed to carbon-induced plasma enhancement during ICP-MS analysis. [4, 5])
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Figure S2. (a) SEM image of BioSeNPs produced by E. coli, (b) EDX spectra of BioSeNPs produced by E. coli showing the presence of Se (32.6±1.0%), O (53.8±1.2%), C (10.6±1.1%), S (2.6±0.4%), N (0.4±1.1%).
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Figure S3. (a) SEM image of BioSeNPs produced by anaerobic granular sludge, (b) EDX spectra of BioSeNPs produced by anaerobic granular sludge showing the presence of Se (30.4±1.5%), O (53.9±1.8%), C (13.6±1.6%), S (1.6±0.5%), N (0.5±1.8%).
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