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The contamination of the environment with 
heavy metals has become a worldwide problem 
that affects crop yields, soil biomass and 
fertility, and leads to bioaccumulation of metals 
in the food chain. Soils polluted with heavy 
metals pose a health hazard to humans as well 
as plants and animals. Thus, heavy metals need 
to be removed from the soil for agro-ecological 
sustainability and human benefit. 
Phytoremediation, using plants to clean-up 
contaminated environment, is an idea that is 
attracting increasing attention among scientists, 
remediation engineers, and environmental 
professionals in government and industries. In 
situ remediation using plants has the potential 
to be less expensive than current technologies 

and simultaneously initiates both detoxification of hazardous waste and site 
restoration. 

Phytoextraction refers to the uptake of contaminants from soil or water by plant 
roots and their translocation into the shoot, or any other harvestable plant part, to 
remove contaminants and promote long-term cleanup of soil or wastewater. In this 
approach, plants capable of accumulating heavy metals are grown on contaminated 
sites and the metal-rich aboveground biomass is harvested on maturity. As a result, a 
fraction of the soil contaminant is removed. The success of phytoextraction as a 
potential environmental cleanup technology depends on factors like metal availability 
for uptake as well as plant ability to absorb and accumulate metals in its aerial parts. As 
per the economic feasibility, the harvested biomass is usually incinerated or composted 
and rarely recycled for reuse. Plants ideal for phytoextraction should possess multiple 
traits like ability to grow outside their area of collection, fast growth, high biomass, 
easy harvesting and accumulation of a range of heavy metals in their harvestable parts. 
No plant is presently known that fulfils all these criteria. However, a rapidly growing 
non-accumulator plant could be modified and/or engineered so that it achieves most of 
the above-mentioned attributes. The rate of phytoextraction is directly proportional to 
plant growth rate and the total amount of metal phytoextracted is correlated with the 
plant biomass, which makes the process of phytoextraction very slow. This necessitates 
the identification of fast growing (largest potential biomass and greatest nutrient 
responses) and strongly metal-accumulating genotypes. 
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For effective phytoextraction, metals must not only be taken up rapidly, but 
should also be transported from the roots to aerial parts of the plant. Despite the 
presence of large amounts of metals in the soil, the uptake of metals is mainly 
influenced by their bioavailable fraction. Though abundant in nature, the actual 
bioavailability of some metals is limited because of low solubility of metals in 
oxygenated water and strong binding to soil particles. Metal availability and mobility 
of metals in the rhizosphere is also influenced by rhizospheric microbes as well as the 
root exudates. Acidification of the rhizosphere, exudation of carboxylates and 
mechanisms assisting in the acquisition of phosphorus contribute to increasing the 
bioavailability of certain micronutrients.  It is assumed that most of the accumulated 
metals are bound to ligands like organic acids, amino acids, peptides and proteins. 

Thus, the goal of remediating metal contaminated soil is generally to extract 
the metal from the large soil volume and transfer it to a smaller volume of plant 
tissue for harvest and disposal. This is due to the fact that metals cannot be 
metabolized or broken down to less toxic forms. The amount of pollutant a plant can 
remove from the soil is a function of its tissue concentration multiplied by the 
quantity of biomass formed. For more info read: Bhargava et al. 2012. Approaches for 
enhanced phytoextraction of heavy metals. Journal of Environtmental Management 
105, 103-120. 
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LIFE+ RIVERVY PROCEDURE IN SIX STEPS 

 

 
The Gudalentin 
riverbed after its 
flow through the 
city of Lorca (SE 
Spain) is 
contaminated by 
heavy metals 
coming from 
industries, farms 
and agriculture.  

 
The 
environmental 
restoration of the 
riverbed will be 
achieved by the 
use of the 
phytoextraction 
technique.  

This mechanism 
contributes to 
transfer the 
metals from the 
sediment to the 
plants.  
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The plants uptake 
the heavy metals 
from the 
sediment as long 
as they grow, and 
accumulate them 
in their tissues.  

 
The plants that 
have accumulated 
the metals in their 
tissues are 
uprooted or cut 
to remove the 
metal from the 
environment.  
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  The cut and 
uprooted plants are 
taken to a cement 
factory to produce 
energy by their 
combustion. The 
generated ashes are 
incorporated in the 
manufacturing of 
cement, since this 
product requires 
certain amounts of 
heavy metals. With 
this procedure we 
achieve the goal of 
Zero Waste.  

After various 
cycles of planting 
and plant 
removal, the 
elimination of 
great fractions of 
heavy metals 
form the 
sediments can be 
achieved, 
reducing hazards 
for environment 
and human 
health.  
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RESULTS OF THE RIVERBED CHARACTERIZATION  

 

Within the actions of the project LIFE+ RIverphy, an analysis of the heavy metals 
content in the sediments of the Guadalentin riverbed has been carried out. 
Afterwards, their relationship with other soil properties has been assessed, and we 
have determined if there is contamination in the riverbed. Later, we have carried out 
the delimitation of the concrete areas where sediments have to be decontaminated. 
For this purpose, we have selected those spots where the total concentration of 
heavy metals exceeds the reference generic levels proposed for the Region of 
Murcia.  

Total concentration of copper is not very high in the riverbed, with only two 
contaminated areas up to one meter depth at the western side of the studied stretch 
(the nearest area to the city of Lorca). The total concentration of zinc is below the 
reference levels in practically all the studied stretch. The total concentration of 
chrome surpasses the reference generic levels for the Region of Murcia in most of 
the riverbed at all sampled depths, indicating contamination of sediments up to one 
meter depth. The highest degree of contamination is found in the first 600 m from 
the city of Lorca, and in the last 300 m of the studied stretch. Thus, the former direct 
spills of wastewater and sludge from tanneries has caused the pollution of the 
riverbed by chrome, with affection up to one meter depth.  
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In the following image we show the area that needs decontamination by 
phytoextraction in the selected stretch of the Guadalentin River. Only the first sub-
stretch of 500 m long (adjacent to the city of Lorca at the western side) has its entire 
surface polluted (49 350 m2). The central sub-stretch shows contamination in 21 500 
m2 of the total surface. The Eastern sub-stretch shows contamination in 25 700 m2 of 
the total surface. The total surface to recover by means of the phytoextraction 
technique is 96 550 m2. 
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ACTIVITIES CARRIED OUT 

 

Between 7-9 May, the infodays for scientific and technological dissemination “IV Campus of 
Enginery” took place in Universidad Politécnica de Cartagena (SE Spain). Within this event, the 
project LIFE+ Riverphy was present through the workshop “Use of plants for decontaminating soils: 
Phytoextraction”. During three days 469 students from Primary and Secondary schools from the 
Region of Murcia learned that plants can be also be used in tasks of soil decontamination, planting 
one plant in a pot, which they carried home.  

RIVERPHY 
Proyecto LIFE11 ENV/ES/000506 
REHABILITATION OF A HEAVY METAL CONTAMINATED RIVERBED BY PHYTOEXTRACTION TECHNIQUE 

liferiverphy.eu/web/ 
 



 

  
  

 
 

 

 

 

 

 

 

 

 

 

  

  

The days 3-4 June we had in Asturias, and organized by Universidad de Oviedo (N Spain), the first 
networking meeting among the projects LIFE+ Riverphy, LIFE+ Mipolare, LIFE+ I+Darts, LIFE+ 
Bioxisoil and Discovered LIFE. The personnel who attended was implied in the implementation of 
these projects from the entities Universidad de Oviedo, Universidad Politécnica de Cartagena, 
Centro de Investigaciones Energéticas, Medioambientales y Tecnológicas and the Regional 
Government of Aragon. All projects were introduced during this meeting, and objectives and 
tasks were explained, establishing collaboration procedures. Some visits to the field were the 
project I+Dart is been implemented were carried out. This project deals with the restoration of 
mine soils affected by heavy metals. In the final discussion of the meeting it is was agreed that 
next meeting will be celebrated in Lorca during the first quarter of 2015, so that all participants 
in the networking know the zone to be restored and the actions carried out in this project.  
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- The first leaflets and posters have been already released. They are available in the 
headquarters of the project beneficiaries (Dirección General de Medio Ambiente de la 
Región de Murcia, Universidad Politécnica de Cartagena, Confederación Hidrográfica del 
Segura and Ayuntamiento de Lorca). They are also available in digital format on the 
project website (www.liferiverhy.eu).  

- The first dissemination video about the Project has been already released, where we 
explain the environmental problem targeted, the objectives of the project, the 
methodology proposed and the first activities carried out. It is available on the project 
website and on Youtube.  

- The Notice Boards have been already installed in the field. We show there the objectives 
of the project and the procedure selected to achieve them.  
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Whether you want to freely subscribe to this newsletter of request 

more info, please address to:  

Dirección General de Medio Ambiente 
Consejería de Presidencia. Comunidad Autónoma de la Región de Murcia 

C/ Catedrático Eugenio Úbeda, 3, 30071 Murcia 
Phone: +34 968 22 89 33 

projectmanager@liferiverphy.eu 
 

You can also contact the rest of beneficiaries at: 

upct@liferiverphy.eu 
ayuntamientolorca@liferiverphy.eu 

chsegura@liferiverphy.eu 
 

Follow us on twitter: 

@Life_Riverphy 

Follow us on facebook: 

www.facebook.com/lorca.riverphy 

 

www.liferiverphy.eu 
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