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INTRODUCTION:

Bryophyta show a high metal storage capacity due to the high surface / volume ratio and the presence of a thin cuticle. It
is known that these organisms have no roots and that their rhizoids do not contribute mainly to the absorption of
substances from the substrate; therefore, most of the elements absorbed by bryophytes come from atmospheric
deposition or aquatic uptake, so the levels of specific elements in bryophytes reflect total deposition or their presence in
aquatic systems and can be used to monitor air or aquatic pollution in space and time. Many studies have used
bryophytes to study environmental pollution levels (Tyler 1990; Harmens et al. 2012) and pollution tolerant species have
been used to study environmental pollution in highly contaminated sites (Basile et al. 2001, 2008, 2012, 2013, 2017;
Maresca et al. 2018, 2020; Esposito et al 2018). Some examples are: the notorious "Land of fires", , so called because of
the burning of waste and fraudulent dumping, that show an alarming increase in the incidence of chronic-degenerative
diseases and tumors and Regi lagni and Fiume Sarno, considered among the most polluted watercourses in Europe.
These areas are located in the Campania Region (Southern Italy)

OBJECTIVES:

Mosses such as Leptodictyum riparium and Scorpiurium circinatum and liverworts such as Lunularia cruciata and
Conocephalum conicom, known to be pollution tolerant species, have been used to investigate the rate of accumulation of
heavy metals from air or water in systems characterized by strong risk to human health. Furthermore, the cytophysio-
ecological effects due to the presence of pollutants were have been studied with the aim of use them as a biomarker of
environmental pollution

METHOD / DESIGN:

The response chain to environmental pollution was investigated considering: ultrastructure, vitality, photosynthetic
efficiency, chlorophyll degradation, Reactive Oxygen Species production and localization, activity of antioxidant enzymes,
DNA damage, heat shock protein 70 (Hsp70) induction and gene expression levels, presence of chelating molecules
(phytochelatins).

RESULTS:

The biological modifications studied generally show a good correlation with the degree of heavy metal pollution
considered and can be proposed as biomarkers of environmental stress.

CONCLUSIONS:

We discuss the data considering the possibility of using these biological changes as environmental pollution biomarkers.

Finally, it is underlined the importance of phytochelatins due to of their specificity for metal pollution.
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