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Reclamation of tailings pond using Technosols and
phytostabilization increases soil microbial diversity
and abundance.

Authors: Eva Lloret, Raul Zornoza, Silvia Martinez-Martinez, Jose A. Acosta,
Virginia Sanchez-Navarro, Angel Fazt

Objective

Mine tailings and soils with high content of metals hinders the development of soi organisms, with low
abundance and diversity. This leads to reduced soil functionality and so, delivery of ecosystem services.
Considering the limiting conditions of these soils it was essential to realize a sustainable alternative for
the reclamation of mining sites using the strategy of aided phytostabilization and Technosols. Thus,
the main objective of this interventaion is the creation of artificial soils (Technosols) associated to aided
phytostabilization techniques (introduction of heavy metal-tolerant plants) to incrase soil health and
enhance soil bacterial and fungal abundance and diversity. The reclamation so consisted of the creation of
Technosols by the use of organic (slurry and manure) and inorganic (tailings and marble waste) mate-
rials. Main species introduced were Piptaterum miliaceum, Salvia rosmarinus, Dittrichia viscosa, or Hypa-
rrhenia hirta.

Result

Unreclaimed tailings showed such a low microbial biomass, that was impossible to extract DNA at the
required quantities to characterize the composition of microbial communities. However, the use of Te-
chnosols associated to aided phytostabilisation led to an increase in microbial biomass, so DNA could
be extracted, and microbial community characterised. The bacterial Shannon Index was 9.81 and fungal
Shannon Index was 4.57. Dominant bacterial genera were Sphingomonas, Dongia, Vicinamibacteraceae
and Streptomyces. Dominant fungal genera Thelephora, Penicillium, Aspergillus, Thichoderma, Hygro-
cybe, Pisolithus and Talaromyces. Total microbial biomass, expressed as total phopholipid fatty acids
extracted from cell membranes, was 2.75 nmol/g in the unreclaimed tailing soil, and increased to 13.00
nmol/g in the Technosol. Thus, microbial biomass and bacterial and fungal diversity increased with the
reclamation strategy.
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Recommendations

Using Technosols created with marble waste (calcium carbonate), pig slurry/manure and tailings, and
its combintation with aided phytostabilisation is an efficient strategy to reclaim tailings ponds in order

to increase soil microbial biomass and diversity, vital to reestablish soil functinality.
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