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Response of duckweed to lead exposure: 
phytomining, bioindicators and bioremediation
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a b s t r a c t
The ability of aquatic macrophytes to bioaccumulate toxic metals relative to the concentrations of 
these metals in wastewater has led to their use as phytoremediators. Lead (Pb) is among the most 
serious environmental contaminants. This study assesses the gibbous duckweed (Lemna gibba L.) as a 
bioaccumulator and bioindicator of Pb pollution. The plant recovery from a 12-d exposure period in 
terms of re-releases of Pb from its tissues, and recovery of pigmentation was monitored. Duckweed 
was exposed to Pb-contaminated water by adding PbCO3 at concentrations from 10 to 100 mg/L. 
At 2-d intervals, bioaccumulation, contaminant removal efficiency, pigment content, and bleaching 
were assessed. The efficiency of Pb removal after 12 d reached nearly 50% at the lowest Pb treatment 
(10 mg/L), but decreased at higher levels of Pb up to 100 mg/L. The highest bioconcentration factors 
(BCF) were achieved at low Pb treatment of 10 mg/L, which increased from nearly 200 mg/L after 2 d, 
to 943 mg/L after 12 d of exposure. Recovery from bleaching was around 50% for all photosynthetic 
pigments in plants exposed to 10–40 mg/L concentrations of Pb. The response of duckweed to Pb 
treatment and recovery from stress suggest its possible use as biosensor or biomonitor of Pb pollution, 
considering that active uptake, rather than low concentration gradient, is driving the absorption of Pb 
from the water medium.
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