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Seasonal variation of Phragmites australis response to copper(II) exposure, in 
terms of ALMWOAs exudation
a,bRocha A C S, bAlmeida C M R, a,bBasto M C P, b

in all living plants. Several features, such as plant spe-
cies, plant age and the physicochemical nature of the 

-
sition and concentration of ALMWOAs liberated by 

seasonality on plant response, in terms of ALMWOAs 
release.

Phragmites australis -
-

mate, a distinct seasonal cycle. The vegetative cycle 
initiates in spring and achieves its maximum of devel-

-
stantly active throughout the seasons [2]. 

This study aimed at investigating, in controlled con-
P. australis life cycle on the 

exudation of ALMWOAs in response to the presence 

of Cu2+. For this purpose, roots of groups of P. aus-
tralis

absence of Cu2+ 2+ con-

exposure, Cu2+

-

-

-
hanced in spring, as a response to the highest Cu2+ 
concentration, but inhibition occurred in summer. In 
autumn, the presence of Cu2+ -

being a trend for a higher exudation of formic acid 
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concentration of Cu2+. As regards to citric acid, a 

autumn, Cu2+

P. australis 
roots seemed to respond to the contaminant. In this 

2+ concentration, P. australis 

exposure to the highest Cu2+ concentration inhib-
ited the release of citric acid by P. australis roots as 
observed for oxalic and formic acids. 

Therefore, the liberation of ALMWOAs by plant roots 
in response to Cu2+ contamination may vary among 
seasons, depending on the plant activity. Similar re-
sults may occur for other contaminants and, thus, 

-
vestigated, the physiological cycle of the plant must 
be taken into consideration. 
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