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The impact of the form, source and concentration
of nitrogen pollution in Mediterranean streams : a
biomonitoring system using an aquatic moss
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1. Collection of the moss Fontinalis antipyretica Hedw. from
a natural stream; N=13.

2. Transplantation of the moss samples to several
sampling points, where they were exposed for 3 months.

3. Collection of the transplants and chemical analysis of
several pollutants and physiological indicators.

Why Nitrogen in Mediterranean Streams?
1 - The Millennium Ecosystem Assessmentreport for Portugal concluded that
there are serious problems with water quality in Portugal. Several rivers are
heavily polluted from industrial, farming and domestic activities, with
eutrophication occurring in some of them.
2 - Riparian ecosystemsare the most threatened in Portugal, calling attention
to the serious problem of their water quality.
3 - The Portuguese National Institute for Water (INAG) reported that more
than 40% of Portuguese rivers are of bad or poor quality status (SNIRH,
2008). In rural areas one of the main causes of eutrophication is agricultural
activity and primarily livestock production.

How can we Biomonitor the  Nitrogen Pollution?
1 - The Water Framework Directive (WFD) recommends the adoption of ecological
approaches to water quality monitoring, approaching Surface Water Management in a
holistic and ecologically integrated manner, privileging ecological functioning and
integrated measures over strictly punctual physic-chemical parameters.
2 - There are several indicator organisms and communities that have been used to
evaluate water quality by means of their biodiversity or through measures of some
physiological impact on these indicator organisms.
3 - Aquatic bryophytes have been used for long time and in several countries as
biomonitors of heavy metal water pollution. Recently, this biomonitor has been used for
assessinginorganic N water Pollution.

Objective
To validate the use of an aquatic moss
transplanted to several streams in two Natura
2000 areas as a biomonitor of both NH4

+ and
NO3

- pollution in Mediterranean Streams.
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Concluding Remarks
1. The form of Nitrogen pollution: Livestock activities

contaminate streams mostly with NH4
+ whereas

areas dominated by agriculture activities, namely
based on rice production, tend to release more
NO3

-.

2. N enrichment in streams independently of its form
tends to decrease the C/N ratio.

3. The ŭ15N in the aquatic mosses even after 3
months is able to identify the source of N in water.

4. There was some physiological impact on the
aquatic mosses observed by the Fv/Fm ratio and
by %C.

Results
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