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Constructed wetlands (CW) are a suitable solution for wastewa-
ter treatment and normally require low maintenance, provide
a natural appearance and present high pollutant removal ef-
ficiencies. During the start-up, the operating conditions and the
characteristics of the influent may affect the adhesion and the
development of both the biofilm and the plants that may affect
the stability and performance of the beds. Phragmites australis
is very sensitive to changes in operation conditions during the
growth phase and its role on the performance of a horizontal
subsurface flow constructed wetlands (HSSF-CW) during the
star-up phase was investigated. Five experiments were carried
out in two mesocoms (vegetated and unvegetated), for differ-
ent organic and nitrogen loads, in order to evaluate the remov-
al of COD, NH4-N, NO2-N and NO3-N during the start-up (80
weeks of operation). The results showed that the development
of Phragmites australis significantly affected the removal of or-
ganic matter during the first 11 weeks of operation, but there
were observed steady-state conditions between weeks 11 and
16 and weeks 72 to 80. The removal of ammonia nitrogen was
unstable during all the monitoring time, which would mean
that mechanisms such as plant uptake and nitrification are
more sensitive to changes in the operation conditions.
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