
mt'^^i-wv Psf^^ 

S441 
.S855 

MANUSCRIPT III: 

Nitrogen and phosphorus recovery by ornamental plants grown in a 

constructed wetland 
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ABSTRACT 

Constructed wetlands may provide a effective, low-cost, and low technology 

method for reducing nutrient loading to comply with environmental standards for the 

discharge of nursery runoff. A part of the cost of the constructed wetland could be 

recovered from the sale of the plants to wholesale and retail markets. A constructed 

wedand was built at a commercial nursery in Middletown, Rhode Island, and used to 

evaluate the growth potential of 9 ornamental plant species and cattail. Plant biomass, 

tissue nitrogen (N) and phosphorus (P) concentration, N and P recovery, divisions 

produced, and N and P recovery per division were determined for each planting. N and 

P recovery of the taxa ranged between 49 to 125 g N»m"̂  and 6 to 16 g P-m'l Typha 

latifoha. Canna x 'Aflame', and Phragmites communis 'Variegata' had the largest 

biomass and removed the largest amounts of N and P from the constructed wetland. 

Phragmites and Phalaris produced the most divisons per meter squared. While Iris and 

Pontederia produced the fewest divisons. Comparisons are made with previous research 

on wild type non-ornamental taxa. 

Index words: non-point source pollution, constructed wetlands, plant production, 

nursery runoff 

Species used in this study: Canna x 'Aflame', Colocasia esculenta. Glyceria maxima 

'Variegata', Iris pseudacorus. Phalaris arundinacea 'Feecy', Phalaris arundinacea 'Picta', 

Pontederia cordata 'Alba', Phragmites austrahs 'Variegata', Spartina paniculata 'Aureo-

marginata', Typha latifoha 
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Significance to the Nursery Industry 

As environmental problems associated with greenhouse and nursery runoff gain 

more attention, constructed wetlands have emerged as effective, low-cost methods of 

water treatment that may mitigate agricultural pollutants from nursery runoff. It has 

been suggested that the expense of using such systems could be offset by growing 

ornamental aquatic plants in treatment wetlands which, in turn, could be harvested and 

sold. The potential might exist to incorporate traditional nursery crops into treatment 

wedands. For example, several taxa of Canna. Iris and ornamental grasses have been 

used in treatment wetiands for years. Plants harvested from treatment wedands could be 

sold bare root, or potted into containers using traditional potting mixes. Wedands could 

be reestablished by the replanting of divisions back into the weUand. Results from this 

study showed that all of the taxa evaluated were able to grow in a flooded gravel-based 

wedand. 
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Introduction 

Greenhouse, nursery production, and field crop production represent an industry 

where fertilizers, insecticides, fungicides, growth regulators, and other chemicals often 

are used in large quantities (2). According to the National Research Council, 

agricultural fertilizers are the largest single anthropogenic nitrogen input into freshwater 

lakes and rivers in the United States (23). It has been estimated that up to 78% of 

applied irrigation in overhead sprinkler irrigated container or nursery stock may either 

soak into the ground or end up as surface runoff (2,13). 

Several studies have reported nitrogen (N) and phosphorus (P) concentrations 

from 29 to 224 mg«l"' total N and 2 to 16 mg-f' total P in nursery runoff (2, 4, 25). 

The United States drinking water standard of 10 mg nitrate-N«l"' (12) is often exceeded 

by nursery runoff (2). The states of Cahfomia, North Carolina, and Texas are starting 

to regulate surface runoff from nurseries located in environmentally sensitive 

watersheds (2, 5). 

Constructed wetlands could provide a simple, relatively low-cost method of 

nutrient reduction from nursery runoff (22). Plants play an important role in 

constructed wetlands, taking up nutrients and providing an extensive root surface area 

which, in turn, fosters microbial activity and provides mechanical filtration (7,19). 

Efficient removal of nutrients bound in plant biomass requires periodic harvesting of 

plants from the wetland. Otherwise, the wetland reaches a maximum standing biomass 

which reduces new plant growth and nutrient uptake (6). If plants are not harvested, 

nutrients also may be re-released during leaf decomposition in winter (19). Since plant 

harvesting is a potentially costly and laborious process, an economic use for harvested 
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