Polyvinylpyrrolidone coated AgNPs (PVP-AgNPs) synthesis and characterization 
The polyvinylpyrrolidone coated AgNPs (PVP-AgNPs) were from previous study (Jiang et al., 2014).To produce the 20 nm AgNPs, ethylene glycol was used to reduce silver nitrate and PVP was added at the same time to increase stability as previously described (Cheng et al, 2011). Briefly, 20 g PVP was dissolved in 75 mL ethylene glycol, and then 1.5 g AgNO3 was added to this solution and heated up to 120 °C at a rate of 1°C/min. After 24 h, the synthesized AgNPs were separated by centrifugation at 15 000 g for 30 min. The pellet was then resuspended in 100 mL pure water using ultrasonic homogeneizer and centrifuged again. This purification process was done three times to remove residual chemicals. The AgNPs (1000 mg L-1) were stored in the dark at 4 oC. The free Ag+ released from particles was detected with an ion-selective electrode (Orion DUAL STAR model 9616BN; Thermo Scientific) at 5 mg L-1 with 10% Hoagland’s solution. The filtered Ag (Agfil) in the AgNPs suspension was defined as the Ag that can go across the ultrafilter membrane and was detected as follows: 0.5 mL AgNPs (5 mg L-1) was centrifuged at 12 000 g (Sorvall ST 16R; Thermo Fisher Scientific) for 30 min with an Amicon Ultra-0.5 centrifugal filter containing porous cellulose membranes with a nominal particle size limit of 1-2 nm (Amicon Ultracel 3K, Millipore, USA) to collect the filtrate (He et al., 2013; Li et al., 2012). This filtrate was digested by 0.5 mL HNO3 (10%). The silver element in the digested filtrate that reflects the Agfil in the AgNPs suspension was determined by Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) (X Series 2, Thermo-Fisher, Germany) (Li et al., 2013). As it is known that the presence of an additive like Hoagland’s solution in the media influences the metal ion release from the nanoparticles and changes the bioactivity and thus the toxic effect of the nanoparticle-metal ion complex (Hahn et al, 2012), we also checked that the free Ag+ content in Hoagland’s solution in 48 h by using the ion-selective electrode. The size of the AgNPs at 10 mg L-1 was measured by TEM and was 20 ± 7.8 nm in stock and 22.9 ± 6.1 nm in 10% Hoagland’s solution. X-ray diffraction (XRD) also showed that there is not a big change of AgNPs in the culture solution (Jiang et al., 2014). The size diameter and zeta potential of AgNPs in distilled water and 10% Hoagland’s solution was detected by a ZetaSizer (Zetasizer, Malven Nano ZS90 ZEN 3600). The results showed in Table S1, Figure S1 and Table S2.






Table S1. Table S1: The average hydrodynamic diameter and zeta-potential of AgNPs in distilled water and 10% Hoagland’s solution.

	AgNPs concentration
	Culture media
	Exposure time (d)
	Average diameter (nm)
	[bookmark: _GoBack]zeta potential (mV)

	
10 mg L-1
	Distilled water
	0
	31.53 ± 2.24
	-26.3 ± 1.72

	
	Hoagland’s solution a
	0
	31.86 ± 0.99
	-24.6 ± 1.82

	
	Hoagland’s solution a
	3
	32.69 ± 1.64
	-8.6 ± 1.12

	
5 mg L-1
	Distilled water
	0
	26.74 ± 2.52
	-24.1 ± 1.36

	
	Hoagland’s solution a
	0
	30.05 ± 2.22
	-27.4 ± 2.95

	
	Hoagland’s solution a
	3
	29.45 ± 2.65
	-10.4 ± 2.61



a: The concentration of Hoagland’s solution is 10%.




























[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Table S2. Measurement concentration of free silver ions (free Ag+) and filtered silver (Agfil) in 5 mg L-1 AgNPs with 10% Hoagland’s solution.


	Ag form in AgNPs suspension
	Concentration (μg L-1)
	Percentage (%)

	Free Ag+ 0 h
	7.26 ± 0.94
	0.15

	Free Ag+ 24 h
	18.5 ± 3.76
	0.37

	Free Ag+ 48 h
	14.3 ± 5.01
	0.28

	Filtered Ag
	66 ± 1.6
	1.28




















Figure S1. Size distribution of AgNPs in different media and exposure time. Size distribution of 10 mg L-1 AgNPs in distilled water (A), of 10 mg L-1 AgNPs in 10% Hoagland’s solution (B), of 10 mg L-1 AgNPs in 10% Hoagland’s solution after 3 d exposure (C), of 5 mg L-1 AgNPs in distilled water(D), of 5 mg L-1 AgNPs in 10% Hoagland’s solution (E), of 5 mg L-1 AgNPs in 10% Hoagland’s solution after 3 d exposure (F).
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