Treatment of swine wastewater with subsurface-flow
constructed wetlands in Yucatán, Mexico:
Influence of plant species and contact time
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Abstract
This study evaluates the capability of horizontal subsurface-flow constructed wetlands (SSF CWs) for treating pretreated
swine wastewater as a function of contact time (CT) and type of macrophyte under the local conditions of Yucatán, Mexico.
Experiments were conducted from July 2004 to November 2005 on a swine-fattening farm. The study had three stages: first,
macrophytes were located and collected; second, plants were acclimatised; and third, a pilot plant with 6 wetlands was set up,
operated and evaluated. The effectiveness of the wetlands was intensively tested over 2 periods (April and November 2005).
The results indicate that treatment efficiency significantly improved with increased CT for most of the analysed contaminants.
The highest removal rates were recorded at a CT of 3 d and ranged between 64 and 78% for total suspended solids, 52 and
78% for COD, 57 and 74% for BOD5, 57 and 79% for total nitrogen, 63 and 75% for ammonium nitrogen, 70 and 81% for
nitrate, 0 and 28% for total phosphorus and 3.3 and 4.2 log-units for total coliforms. Results also suggest that the macrophyte
species used did not significantly differ on their contribution to overall treatment efficiency. However, vegetated beds slightly
improved water quality when compared to unplanted systems. Horizontal SSF CWs are a suitable technology for treating
swine wastewater under the local conditions of Yucatán. Contact time should be given special attention in the design of future
full-scale facilities.
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In Mexico, the pig-farming sector requires suitable and integrated technological solutions to control pollution caused by
the pig-farming cycle, mainly for 2 reasons: first, the national
and state environmental authorities have increased pressure on
industrial activities in the form of fines, and second, the Mexican
Government has announced that farmers who do not treat their
animal waste properly would lose their certificates? licences?
Author to check allowing them to export pork.
Mexico is the 2nd largest swine producer in Latin America
(>18 million pigs in 2004) and the 18th largest worldwide. Almost
70% of Mexico’s swine production is located in 6 states: Jalisco,
Sonora, Guanajuato, Puebla, Michoacán and Yucatán (Franco,
2006). Yucatán’s pig-farming registry for the year 2001 showed
a pig population of about 1 750 000 (INEGI, 2005). Each pig
generates around 36 ℓ·d-1 of pig waste (Taiganides et al., 1996)
which leads to a total of approximately 63 000 m3·d-1. Nitrogen
and phosphorus concentrations are generally very high in the
raw waste, about 2 500 and 600 mg·ℓ-1, respectively (Costa et al.,
2000). If these nutrient-rich wastes are applied to agricultural
soil at a higher rate than crop uptake ability, soil fixation and
processing, the excess nutrients may reach surface and groundwater due to runoff and leaching (Stone et al., 1998).
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