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VFS insignificantly enhanced water quality of effluent

A strip of vegetation improved water quality in the effluent of a catfish
pond.

The characterization of aquaculture effluent is of increasing importance in developing best management practices
(BMP) that reduce environmental impacts. To provide field data verifying the effectiveness of such practices and
support specific BMP guidelines and application, the authors integrated a vegetated filter strip (VFS) into a
commercial catfish pond in northwest Florida, USA.

VFS design
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A 3.2-hectare channel catfish pond was designed to discharge stormwater overflow through a trickle-flow control
device to a 6- x 150-meter VFS planted with Bahia grass, Paspalum sp. Runoff samples were collected by

autosampler at the point of pond discharge into the VFS, at the end of the VFS, and manually at several points up to
150 meters from the pond discharge.

Samples were analyzed for nitrate, nitrite, ammonium, total carbon, total nitrogen, carbon:nitrogen ratio, total
phosphorus, orthophosphate, pH, alkalinity, conductivity, total suspended solids, total dissolved solids, temperature,

dissolved oxygen, and a variety of ions and metals. Composite soil samples were periodically collected at right angles
to the water flow down the VFS.

Results

Analyses showed the VFS enhanced the water quality of the effluent, but not to a significant degree for several

parameters. Reductions in total carbon and total nitrogen, and notable increases in dissolved oxygen were apparent
downstream within the VFS.

Aeration from the discharge pipe elevated the dissolved oxygen of the pond overflow. The biological oxygen demand
(BOD) of the effluent diminished with distance down the filter strip (Fig. 1). Thus, use of the strip improved dissolved
oxygen levels as a consequence of lessened BOD. Typically, ammonium concentrations decreased along the VFS -
another indication that it alleviated the most significant pollutant in aquaculture effluent (Fig. 2).
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Fig. 1: Dissolved-oxygen levels of runoff water samples along the
vegetative strip.
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Fig. 2. Ammonium measurements taken along the VFS.

The efficacy of vegetative filter strips to attenuate nutrient loads depends on soil microbial communities, as they
catalyze the biogeochemical cycling of nitrogen and other elements. The soil microbial communities within the VFS
ecosystem should react to nitrogen balance. Different nitrogen-cycling guilds of microbes (e.g., nitrogen-fixing
prokaryotes that use nitrate, nitrite, or ammonium as nitrogen sources), transform nitrogen pools and affect nitrogen
bio-availability to plants.

The authors enumerated relevant functional categories of microorganisms in the soil along the VFS. The ammonium-
utilizing microbe population densities decreased along the VFS as ammonium in the soil and water diminished along
the strip. Although nitrogen-fixing prokaryote populations tended to increase along the VFS as ammonium
concentrations decreased, nitrogen fixation was not detected by the acetylene reduction method.

Conclusion

Research validated the use of a vegetative filter strip in catfish aquaculture as an effective management practice for
attenuating ammonium and total suspended solids, and improving dissolved oxygen in aquaculture runoff.
Ammonium was removed as an exponential function of distance along the VFS from the discharge pipe.

Aeration at the point of discharge into the VFS temporarily elevated the dissolved oxygen of the overflow. An initial
pronounced drop in dissolved oxygen was apparent in runoff collected over the first few meters of the VFS due to the
high biological oxygen demand of the effluent. This trend was progressively reversed as the effluent progressed down
the VFS. Thus, the VFS improved runoff water quality in that dissolved oxygen is raised as a consequence of lessened
BOD.

(Editor’s Note: This article was originally published in the April 2004 print edition of the Global Aquaculture Advocate.)
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