
During the last decade the cooperation between Europe and India has increased. Indian Government is investing particularly in bioremediation technologies as 
a promising tool to alleviate the huge soil and water pollution issues that India is facing. 

The National Research Council of Italy (CNR) is the coordinator of TECO Project, a EuropeAid Action within the “EU-India Research and Innovation 

Partnership”. TECO, “Technological ECO-Innovations for the quality control and the decontamination of polluted waters and soils”, started in 
December 2014 and in 2018 is facing its last year of intense activity of research exchange and networking. Indian partner of the Project is the National 
Environmental Engineering Research Institute (NEERI-CSIR) of Nagpur. TECO project is co-funded by the European Union.  

Main goals of the project are: 
 to boost research and innovation collaboration between EU and India in the field of environment, specifically on the innovative technologies applied to the 

decontamination of polluted waters and soils 
 to stimulate new opportunities for the private sector to deliver appropriate innovations which are able to provide solutions for local contexts even through a 

reinforced link between research and public institutions 

Main activity of TECO Project is to assign grants to European experts in the field of technological eco-innovations applied to the pollution of soils and waters  
that are willing to spend a period up to four months in Indian institutions to develop joint researches and innovative ideas. 

A wide array of different subjects was covered by the projects granted by TECO so far: geology, plant physiology, chemistry, engineering, biology, ecology, 
naturalistic documentary. 
Among them, the most relevant projects dealing with bio- and phyto-remediation are described below. For detailed information www.tecoproject.eu 
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AURORAs - Applied URban ORchard Assessment 

Biochemical and molecular-based techniques to study microbial diversity of the rhizosphere and its 
application to anthropized soils 

Physiological characterization of Hemeoxygenase-1 
under Cd induced oxidative stress in crop plant of 
Indian Thar Desert. 
PM phytoremediation by shrubs and trees. 

Pablo Souza Alonso – University of Vigo, Spain –  souzavigo@gmail.com 

Ana Carolina Agnello - Universitè Paris Est, France –  aagnello@biotec.quimica.unlp.edu.ar 

Robert Popek – Polish Academy of Sciences, Poland 
 robert.popek@gmail.com 

Objectives: 
Evaluation of bioactive amendments (biochar and microbial inoculum) to ameliorate plant growth, limiting the 
exposure of crops (radish and spinach) to heavy metals in polluted soils.   

Activities: 
- Prospection of orchards within the urban area of Lucknow and soil characterization 
- Trichoderma culture inoculation and biochar application 
- Evaluation on plant germination and early growth in  heavy metal polluted soil (Petri dishes and pot experiment), 
with and without amendments 

Main outcomes: 
Biochar seemed to promote germination and initial length of crops (spinach and radish). Trichoderma inoculation 
was not effective to ameliorate seed germination and early growth. The effectiveness of the combination 
(biochar+trichoderma) was similar to biochar applied alone. 

Objectives: To analyse the diversity of microbial communities of the rhizosphere in soil samples from a previous pot 
experiment with sunflower (Helianthus annus) growing in the presence of metal-rich (Cu, Pb and Zn) slags. 

Activities: CLPP analysis (Community Level Physiological Profiling): biochemical-based method to characterize the 
metabolic profile of microbial community’s ability to utilize specific carbon sources. DGGE analysis (Denaturing 
Gradient Gel Electrophoresis): molecular-based method to characterize the fingerprinting profile of DNA sequences 
coding for 16S rRNA. 

Main outcomes: Calculation of diversity (CLPP) indexes based on carbon source utilization pattern showed a 
significant difference among treatments. This is indicative of a shift in microbial metabolic diversity in anthropized 
soils. Clustering analyses of DGGE banding patterns demonstrated the grouping of rhizosphere and bulk samples in 
different clusters. This is indicative of distinct microbial structure diversity in the rhizosphere. 
Agnello, et al. (2018). Chemosphere, 208, 626–639  

Objectives: 
- Evaluation of the regulatory changes occuring due to the 
exposure to Cd in the seedlings of mung bean (Vigna radiata) 
- Investigation of the potential role of HO-1 enzyme activity in 
plants tissues to increase soil phytoremediation 
- Research on the potential of trees and shrubs species from 
the Indian Thar Desert to phytoremediate PM and heavy 
metals from soil and air in urbanized areas 

Activities: 
- Measurements conducted on Cd stressed and non-stressed 
Vigna radiata plants: morphometric parameters, tolerance 
index, chlorophyll a and b, protein, H2O2, proline, lipid 
peroxidation and guaiacol peroxidase, catalase, ascorbate 
peroxidase and superoxide dismutase activity  
- Measurement of the ability to accumulate PM on leaves of 
12 species of plants and HO-1 activity 
- Measurement of amount of heavy metals (Cd and Cu) in 
leaves absorbed from the soil by 12 species of plants 

Main outcomes: 
- The experiment enhances the knowledge of the HO-1 role in 
the plant defense against metal stress which will be useful in 
developing metal-tolerant and metal-absorbing varieties of 
plants useful in soil phytoremediation 
- Tested species differed in total PM, Cu and Cd accumulation. 
The highest ability for accumulation of PM was shown by 
Ficus religiosa (117.8µg/cm2). This species has also one of 
the highest amount of accumulated Cu and Cd in leaves. 

Decontamination of SHOS Raša coal and soil 
polluted by Raša coal using bacterial biomass: a 
case study of coal and soil from the Labin city 
area (North Adriatic, Croatia) 
Gordana Medunic - University of Zagreb, Croatia 
 gmedunic@geol.pmf.hr 

Objectives: 
Determination of toxic trace elements and sulfur prior and 
following the treatment of soil and coal samples with 
bacterial biomass and examination of the scale and nature of 
changes in chemical composition of soil and coal particles in 
experimental conditions. 

Activities: 
- Total sulfur analysis on coal and soil samples through 
CHNS Elemental analyser 
- Trace element analysis through Atomic Absoprtion 
Spectroscopy (AAS) 
- Bacterial cultures preparation on Petri plates and their 
identification 
- Creation of bacterial beads for sulfur content attenuation 
- Coal petrography through maceral analysis by 
microscopic evaluation 

Main outcomes: 
- Se, U, Cd, Cu, Cr, Pb, and Zn in soil samples exceed non-
hazardous limits for soils 
- Mixed bacterial consortium can be used to reduce the 
hazardous trace elements and S 
- It is expected to remove >80% of Zn, Cd, Cu, and Cr and 
>45% of Pb from soil 
 
Medunic, et al. (2018). MGPB, pp. 13-21 
Medunic, et al. (2018). MGPB, pp. 53-62 


