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Effects of Silver Nanoparticles on the Accumulation of Cadmium
by Lettuce (Lactuca sativa)
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Abstract The effect of nanoparticle or ionic silver on cadmium accumulation by lettuce (Lactuca sativa) was
investigated. The lettuce plants were grown in Hoagland solution amended with 0, 10, 100, 1000 ng/L nanoparticle
silver or 0.1, 1, 10 pg/L ionic silver. Half of the lettuce were exposed to 50 ng/L ionic cadmium. After 35 days of
exposure, wet weight, dry weight, cadmium, chlorophyll and malondialdehyde of leaves and roots of the lettuces
were measured. Results show that except for the 1000 pg/L nanoparticle silver which increased cadmium
concentration by about 200% (p<0.001) in lettuce roots, other concentrations of nanoparticle or ionic silver do not
significantly change the cadmium concentration in either leaves or roots. Biomass, chlorophyll and malondi-
aldehyde of the lettuces are not significantly changed either. Nanoparticle silver applied as agricultural fungicide
in practical amounts will not lead to increased cadmium accumulation or detectable phytotoxicity symptoms in
lettuce.
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Fig. 1 Effect of silver on the cadmium content in lettuce roots (N=9)
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Fig. 2 Effect of silver on the cadmium content in lettuce leaves (N=9)

12{ 1 AgNP

10 1

ffE /g

ELp S

3 AgNP+50 pg/L Cd

Tl

1000
c(AgNP)/(ng-L™)

B3 REFEHMERHEN

Fig. 3 Effect of silver and cadmium on the wet weight of lettuce (n=9)
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Fig. 6 Effect of silver and cadmium on the chlorophyll content of lettuce (n=3)
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KR G SRR, (AR IR A 7 A o A 32 B4 A W L
B4 ORI Ly i AR 1WA HE ST
FEFEm, X5 Larue F'HFRLSIERA L —
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Fig. 7 Effect of silver and cadmium on the malondialdehyde content of lettuce (n=3)
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