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Inquinamento Quali Sostanze e Dove?



Zandalinas et al (2018) 

Physiologia Plantarum 162: 2–12

Cambiamento Climatico Degradazione Suolo Inquinamento

Antropocène

(Paul Crutzen - Nobel per la chimica atmosferica)



Quali sono gli inquinanti più importanti ?



L'inquinamento atmosferico nuoce all'ambiente e alla salute umana. In Europa, le emissioni di molti 
inquinanti atmosferici sono diminuite in modo sostanziale negli ultimi decenni, determinando una 
migliore qualità dell'aria nella regione. Le concentrazioni di inquinanti sono tuttavia ancora troppo 
elevate e i problemi legati alla qualità dell'aria persistono. Una parte significativa della popolazione 
europea vive in zone, in particolar modo nelle città, in cui si superano i limiti fissati dalle norme in 

materia di qualità dell'aria: l'inquinamento da ozono, biossido di azoto e particolato pone gravi rischi 
per la salute. Diversi paesi hanno superato uno o più dei loro limiti relativi alle emissioni per il 2010 per 

quattro importanti inquinanti atmosferici. Ridurre l'inquinamento atmosferico, quindi, continua a 
essere importante
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Waste disposal and industrial activities are
the most important sources of soil
contamination overall in Europe.”

“The most frequent contaminants are
heavy metals and mineral oils (EEA, 2014)”

Soil contamination 





Zinc is an essential element for both 

plants and humans, but it is toxic in 

excess amounts

Zinc is propagated throughout the 

food chain by bioaccumulation

Zinc excess in soil might be either 

of geological or anthropogenic 

origin. 

Modified from Dar et al. (2017)

eusoils.jrc.ec.europa.eu



Cadmium

Spatial distribution in topsoils 1588 geo-referenced
samples FOREGS Geochemical database (Source: European

Soil Data Center, http://eusoils.jrc.ec.europa.eu/) 





Xenobiotici Emergenti



Emerging Contaminants 
Pharmaceutical and Personal Care Products

Continuously released into the aquatic 

environment

Not efficiently removed by traditional wastewater 

treatment plants



Luo et al., 2014



Piante ?



© 2011 Nature Education All rights reserved

http://www.nature.com/scitable


Il nostro approccio al 

problema



Sebastiani L. et al. (2014). Heavy metals stress on poplar: molecular and anatomical modifications. In: Approaches to Plant Stress 

and their Management, pp 267-279 – Springer.



Campo Serra Cella di Crescita Vitro
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Modello sperimentale
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Meccanismi molecolari coinvolti 

nell’omeostasi









Epigenetic modifications of chromatin structure are extremely important in 

mediating stress responses in plants. Epigenetic modifications are especially 

important in perennial species such as trees, where they contribute to phenotypic 

plasticity and adaptation to unfavorable environments. 

heterochromatineuchromatin



I-214

Populus x euramericana

Villafranca

Populus alba

Baldo

Populus deltoides

Jean Pourtet
Populus nigra

Variabilità genetica …



Clone I-214 

Villafranca 

Baldo 
Jean Pourtet 



Inquinamento Acqua



 One of the most consumed drug worldwide

 Persistent in the aquatic environment

Espresso (30 mL)

47-64 mg
Black Tea (237 mL)

25-48 mg
1.22 μg ml-1 ± 2.45 μg ml-1

Int J Sports Med. 2005 Nov;26(9):714-8.

Van Thuyne W1, Roels K, Delbeke FT.

Caffeine



Luo et al., 2014



Pioppo e Caffeina?





Erythromycin bound 

to

E. coli ribosome

 Antibiotic inhibitor of protein synthesis in bacteria

 Persistence in the aquatic environment is a risk for the rising

and spreading of antibiotics resistance mechanisms

 Stable and doesn’t undergo photodegradation processes
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Funzionano ?



Removal of micro-pollutants from urban wastewater by constructed 

wetlands with Phragmites australis and Salix matsudana



Luo et al., 2014



Removal efficiency of micro-pollutants was evaluated by means of Eq. (1):
Removal efficiency (%) = (Minf –Meff)/ Minf x 100, where Minf is the load of
micro-pollutant in CW influent and Meff is the load of micro-pollutant in
CW systems effluent. Removal efficiencies were calculated assuming that
no evapotranspiration took place since losses by evaporation in a CWs are
considered negligible compared with the great volumes of water treated.


