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ABSTRACT

Soil contamination with copper is a global issue, in particular in soils with a history of fertilizers, fun-
gicides or municipal waste amendment. Several remediation techniques have been investigated to
reduce the environmental impact of Cu-contaminated soil, including the use of organic amendments
such as composts and biochars, which can bound part of the soluble fraction of the metal. The objective
of this work is to study the effect of biochar and biochar plus compost addition on copper mobility, soil
microbial biomass and growth of different plant species following remediation of a soil spiked with
copper (1000 mg Cu kg~!). The contaminated soil was treated with 10 wt% of biochar or biochar plus
compost. Different plant species (mustard, cress and ryegrass) were grown in the soil during 4 weeks. A
significant reduction on the mobile form of Cu was observed in soils treated with biochar and biochar
plus compost. The highest microbial biomass values were obtained in samples treated with biochar plus
compost. After cress growth, the microbial biomass of soil treated with biochar plus compost was similar
to that of non-polluted soil. The germination test showed increased root length in the amended soils
compared to the contaminated soils. With respect to biomass growth of vegetable species in copper
polluted soil, only ryegrass presented a satisfactory growth in the contaminated soil without the biochar

treatment. For mustard and cress, biomass growth was only observed following biochar addition.

1. Introduction

Soil contamination is a global issue, constituting a threat to
ecosystems, farming production and human wellbeing. When soil
contamination is produced by heavy metals, impacts are signifi-
cant, as they are non-biodegradable compounds. Important con-
sequences of heavy metal contamination comprise variations on
pH, high electrical conductivity or microbial properties alteration
(Vacca et al,, 2012; Yang et al.,, 2012). Keeping in mind that metals
distribution may vary along time and with soil conditions (Lu et al.,
2005), undesirable effects such as incorporation to higher level of
the food chain, water contamination and human health affectations
are granted. Agricultural use of copper fungicides has led to a high
level of copper in many soils around the world which persists and
further accumulates in the topsoil under current management
practices. Increasing copper concentrations in soils has negative

effects, including reducing plant biomass (Kolbas et al., 2015; Mc
Bridge et al,, 1981) and affecting soil biodiversity. As an example
of the latter, Cu contamination can reduce the abundance and
biodiversity of soil organisms, thus inhibiting the activity of
hydrocarbon-degrading microorganisms and leading to an
impairment of the C and N cycles (Mackie et al,, 2014).

Coupled to this, urban organic waste is increasingly produced as
a consequence of urbanization and urban sprawl. Most urban
wastes are disposed in landfills, creating a series of problems which
include the emission of greenhouse gases, soil contamination,
leaching of pollutants to groundwater and the production of
obnoxious odors. Urban organic wastes could be composted, but
composts are not harmless and could pose several risks to human.
This includes exposure associated to atmospheric dispersion and
the presence of pathogens in the compost (Déportes et al,, 1995).
Moreover, compost addition to soil in Spain has resulted in the
accumulation of total and available heavy metals (Ramos, 2006)
and thus, better valorization alternatives need to be explored. The
use of compost in agriculture can lead not only to increased metal
concentrations in the crops or in the groundwater but also to






