Horizontal subsurface flow constructed wetlands
for mitigation of ametryn-contaminated water
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Abstract
The feasibility of using constructed wetlands (CWs) for the mitigation of pesticide runoff has been studied in the last
decade. However, a lack of related data was verified when subsurface flow constructed wetlands (SSF CWs) are considered
for this purpose. In the present work, SSF CWs were submitted to continuous ametryn addition and evaluated during an
11-week period, with the aim of determining the feasibility of these systems for mitigation of contaminated water. Ametryn
was not added to one CW cell in order to provide a control for the experiments. Monitoring of treatment performance was
executed by standard water quality parameters, ametryn chromatography quantification and macrophyte (Typha latifolia L.)
nutritional and agronomic property analysis. Results indicated that 39% of the total initially added amount of ametryn was
removed, transferred or transformed. Herbicide metabolism and mineralisation were carried out by chemical and biological
mechanisms. No statistic differences were observed in nutritional contents found in the T. latifolia crops of the CWs after
the experimental period. Moreover, the biomass production (one valuable source of renewable energy) was equal to 3.3 t∙ha-1
(dry matter) in wetland cells. It was concluded that constructed wetland systems are capable of mitigating water contaminated with ametryn, acting as buffer filters between the emission sources and the downstream superficial water bodies.
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Introduction

Table 1
Physicochemical properties and characteristics of
ametryn (Adapted from USDA, 2006)

In response to the increasing demands for agricultural productivity, it has been observed over the past 50 years that
there has been a significant increase in the production and use
of pesticides in general and particularly in herbicides (FAO,
Structure
2009). This increase in pesticide use may cause ecological Structure
and
sanitary risks to the users of water bodies polluted with active
ingredients from these agrochemicals.
Ametryn, whose IUPAC name is N-ethyl-N’-(1-methyl
Molecular weight (g∙mol-1)
227.33
ethyl)-6-(methylthio)-1,3,5-triazine-2,4-diamine), is an imporWater solubility at 20oC (g∙m-3) 204
tant member of the triazines group and is used as a systemic
Vapor pressure (mPa)
0.37
herbicide mainly in the sugarcane, citrus, coffee and corn
log KOW
1.13
crops. Its decontrolled use, in addition to its physicochemical
KOC (cm3∙g-1)
316 ~ 445
characteristics (Table 1), may result in the detection of poten3
-1
K
(Pa
m
∙mol
)
4.14E-04
tially harmful concentrations in runoff waters from these crop
H
Ionisation constant, pKa
4.1
lands.
Half-life in water (d)
22
Based on the proven purification capability of natural
wetlands constructed wetland (CW) systems have been sucHalf-life in soil (d)
53 ~ 190
cessfully used for the treatment of several types of point and
Aquatic acute toxicity
Moderate
nonpoint sources of pollution (IWA, 2000). Although used for
Leachable
Potential
wastewater treatment and nutrient removal, the use of CWs
for the mitigation of contaminant pesticides is still considered
(Kadlec and Hey, 1994; Moore et al., 2000; Schulz et al.,
incipient (Runes et al., 2003).
2003; Rose et al., 2006). Few experiments have been reported
Over the past decade, studies have been performed with
in relation to subsurface flow (SSF) constructed wetlands
free water surface-flow (FWS) and open-pond wetlands
(also known as reed-bed systems). McKinlay and Kasperek
(1999) verified the reduction of atrazine concentration in
CW cells with effluent re-circulation. Cheng et al. (2002)
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confirmed that the studied SSF CWs removed insecticides
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more efficiently than herbicides, considering that analysis
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was performed 4 months after pesticide application. George
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