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Abstract
One of the new approaches for increasing phytoremediation efficiency of heavy metals in contaminated

soils is using soil chelating agents. In order to evaluate the effect of humic acid (HA) application on elevating
the solubility of lead (Pb) in the soil and its uptake by the collar plant (Xeanthium vetelus), an experiment was
carried out under greenhouse conditions. The factors included: 1) lead (Pbo, Pbaso, Pbsoo and Pbigoo mg kg
from Pb(NOs),) and 2) humic acid (HAo, HA 9o and HA2 mg kg™'. At the end of growing period selected soil
biological parameters including basal respiration (BR), microbial biomass carbon (MBC), relative water
content (RWC), proline amount and lead concentration in roots and shoots of plant, plant transfer factor (7F),
Bio-concentration factor roots and shoots (BAF) were measured. Results showed that increasing the intensity
of soil lead contamination decreased microbial respiration, microbial biomass carbon, relative water content
of plant tissue, biological concentration factor of shoot, root bio-concentration factor and transfer factor plant,
however increased proline, the concentration of lead in shoot and root at the collar plant. Furthermore, the
application of humic acid reduced proline amount in treatments as follows: HA ¢> HA 100> HA 200. Also, results
suggested that humic acid showed a positive effect on bioavailable Pb, BR and MBC and bioavailable Pb in
HA»y increased by 62.35 percent compared to HAo. Generally, despite of positive effect of HA on Pb uptake,
collar plant couldn't be suitable for Pb phytoremediation as it accumulated Pb < 1000 mg kg™! leaf dry weight.

Keywords: Collar plant (Xeanthium vetelus), Humic acid, Lead, Phytoremediation, Soil contamination
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