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Abstract This research evaluates the effect of both

organic and ammonia loading rates and the presence of

plants on the removal of chemical oxygen demand and

ammonia nitrogen in horizontal subsurface flow con-

structed wetlands, 2 years after the start-up. Two sets of

experiments were carried out in two mesocosms at differ-

ent organic and ammonia loading rates (the loads were

doubled); one without plants (control bed), the other col-

onized with Phragmites australis. Regardless of the

organic loading rate, the organic mass removal rate was

improved in the presence of plants (93.4 % higher for the

lower loading rate, and 56 % higher for the higher loading

rate). Similar results were observed for the ammonia mass

removal rate (117 % higher for the lower loading rate, and

61.3 % higher for the higher loading rate). A significant

linear relationship was observed between the organic

loading rate and the respective removal rates in both beds

for loads between 10 and 13 g m-2 day-1. The presence of

plants markedly increase removal of organic matter and

ammonia, as a result of the role of roots and rhizomes in

providing oxygen for aerobic removal pathways, a higher

surface area for the adhesion and development of biofilm

and nitrogen uptake by roots.
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Introduction

Constructed wetland (CW) systems with reeds and hori-

zontal subsurface flow (HSFW) have been used for the

treatment of domestic wastewater, industrial effluents,

landfill leachate, polluted river water and stormwater run-

off, among others (Juang and Chen 2007; Vymazal and

Kropfelova 2008; Vymazal 2009; Albuquerque et al.

2009a; Randerson et al. 2010; Bialowiec et al. 2012a). The

main advantages of these systems include low costs of

construction, maintenance and operation in comparison

with activated sludge, anaerobic digestion or percolating

filters for the same population size and similar flow rates

and pollutant loads (Vymazal and Kropfelova 2008;

Kadlec and Wallace 2008). Therefore, nowadays there has

been an increase in their use for domestic and wastewater

treatment, as well as for advanced and polishing treatment

if water reuse is an option (Masi and Martinuzzib 2007;

Marecos do Monte and Albuquerque 2010; Pedrero et al.

2011a, b; Amado et al. 2012; Bialowiec et al. 2012a, b).
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