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Abstract
Constructed wetlands represent a low-cost and highly efficient municipal wastewater treatment alternative, due to their low
technological and energy demands. Wetland vegetation releases an amount of carbon to the system, when it is decomposed
(winter period). Part of this organic matter could remain in the system, and will be decomposed at very low rates during
winter and spring. In this research, a constructed superficial-flow wetland was divided into two equal parts and vegetation
(Typha latifolia) was harvested in one of them. The organic load applied to the system was 11.2 gBOD/m 2·d. The control of
the organic matter was carried out during 141 d (111 d in winter and 30 d in spring). Differences in efficiencies (TSS, BOD
and COD), were observed between both types of the wetland, with an important increase in these differences during spring.
Vegetation released organic matter to the system, specially suspended and biodegradable matter. BOD and TSS released per
dry gram of Typha were 4.24 mgBOD/gTypha and 4.36 mgTSS/gTypha, respectively. Harvest is a recommended practice in
systems treating diluted wastewater, especially in productive areas like the Mediterranean. The recommendations can also be
applied to a broader geographic area.
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Introduction
Constructed wetlands are low-cost systems requiring a low
input of energy, which makes them particularly appealing for the
treatment of wastewater in small to medium-sized communities,
and in developing countries (Brix, 1994a).
It has been widely demonstrated that vegetation is involved
in almost every major function within constructed wetland treatment systems (Wrigley and Toerien, 1988; Brix, 1997; Greenway and Woolley, 2000). Specifically, vegetation in treatment
wetlands acts as physical filters (Brix, 1994b); takes up nutrients
and other constituents (Tanner, 1996; Greenway and Woolley,
1999; Liu et al., 2000); provides a substrate for microbiota and
macroinvertebrates (Kadlec and Knight, 1996; Wetzel, 2000);
contributes carbon and creates anaerobic zones for denitrification (Wrigley and Toerien, 1988; Mann and Wetzel, 1996); adds
oxygen to sediment zones where mineralisation and nitrification
occur (Reddy et al., 1989); and enhances denitrification by pulling nitrates from the water column into anaerobic zones within
the sediments as the roots actively absorb water needed for transpiration (Martin et al., 2003).
Numerous studies have confirmed that water treatment is
improved in vegetated systems compared with systems containing no plants (Wrigley and Toerien, 1988; Tanner and Sukias,
1995; Tanner, 1996; Matheson et al., 2002, etc.). However, most
of these studies were done when the vegetation was new and
actively growing, absorbing abundant amounts of nutrients,
minerals, and water as the plants transpired and produced large
amounts of biomass. As vegetation biomass increases, the role
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of the vegetation in water treatment function shifts. When senescence begins, this mature vegetation dominates water treatment function by driving the carbon cycling and denitrification
processes, while processes that are driven by active vegetation
production are reduced. When vegetation biomass builds up to
high levels, it can cause numerous problems, as documented in
several studies (Gray et al., 1999; de Szalay and Resh, 2000;
Pinney et al., 2000; Prior, 2000; Sartoris et al., 2000; Thullen et
al., 2002). Some of the negative effects in constructed wetlands
with high density of vegetation are:
• Dissolved oxygen (DO) concentrations are consistently
lower than 1.0 mg/ℓ, which can severely restrict nitrification
and reduce the survival of larvivorous fish and invertebrate
mosquito predators, as well as the microbes and macroinvertebrates that decompose senesced vegetation
• Dense vegetation can contribute significantly to internal
nutrient loading as the plants decompose
• Both mature and standing dead plants shade algal and
autotrophic microbial communities, thus reducing the nutrient-retention capacities (even if small and of short duration)
of those communities. Shading also limits photolysis, which
is necessary to kill pathogens, and to detoxify many organic
contaminants.
In addition to managing vegetation expansion to avoid high density of vegetation, it is also important to manage plant litter accumulation and decomposition for the successful management and
sustainability of constructed wastewater-treatment wetlands. In
fact, eliminating excess litter is often necessary to restore positive functions important in constructed wetlands (Prior, 2000;
Sartoris et al., 2000). In a particular constructed wetland, vegetation grows and emerges during spring and summer, but at the
beginning of autumn, vegetation starts to decay and is decomposed during the rest of the year, contributing organic matter
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