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Focus of Study
Emergent aquatic plants impact sedimentation and nutrient availability in freshwater environments. The restoration of wild rice (Zizania palustris), an emergent aquatic plant native to Wisconsin, has the 
potential to alter phosphorus levels in the water column and sediment of the Red Cedar Watershed.  Our study explores how sedimentation and the concentration of soluble reactive phosphorus (SRP), a form 
of phosphorus readily available to plants, change in the downstream direction of wild rice beds. This data gives a better understanding of the effectiveness of wild rice ecosystems in mitigating eutrophication.

Methods
• Five wild rice sites located in western Wisconsin that had 

medium to high density were surveyed. 
• The sites were divided into five zones labelled A through E in 

the downstream direction. Zone A was located before the 
wild rice bed began, Zones B through D were located within 
the wild rice stand and had the highest density, and Zone E 
was located at the end of the stand and had sparse density. 

• Three to five sediment samples were taken at random sample 
points within each zone. The sediment samples were 
analyzed for SRP using spectrophotometry and for texture 
using the hydrometer method. 

Results

Discussion
• The SRP concentration increases from Zone A to Zone E.
• The highest sand content in the sediment of Zone A suggests that 

sedimentation of coarse particles occurs before the start of the wild rice bed. 
• The highest content of fine particles (silt and clay) in Zone B suggests settling 

of fine particles at the upstream portion of the wild rice bed.
• A decrease in flow velocity due to the presence of the wild rice stands is the 

most likely cause for sedimentation.
• Increasing SRP levels are likely related to high levels of nutrient sediment as 

well as decaying plant matter plant matter from previous years.

Introduction and Background

The Problem: Elevated Soluble Phosphorus 
Water bodies in the Red Cedar Watershed are susceptible to 
eutrophication and ensuing harmful algae blooms because of high 
phosphorus loads from agricultural land and existing nutrient-rich 
sediment (Red Cedar River Water Quality  Partnership, 2015).

Mitigation Strategy: Wetland Restoration
A mitigation strategy for eutrophication is wetland restoration. 
Aquatic plants in wetland habitats impact nutrient concentrations 
at the sediment-water interface and have the potential to 
decrease phosphorus in the water column which may reduce 
algae growth (Schulz et al., 2002). 

Figure 8. SRP Sediment Concentration by Zone. The maximum mean SRP 
concentration occurred in Zone E (5.5898 mg P ∙ kg soil -1). The minimum mean 
SRP concentration occurred in Zone A (3.4249 mg P ∙ kg soil -1). 

Figure 9. Percentage of Sand Content by Zone. 
The maximum mean sand content occurred in 
Zone A (87.6%). The minimum mean sand 

content occurred in Zone B (83.1%). 

Figure 10. Percentage of Silt Content by Zone. 
The maximum mean silt content occurred in 
Zone B (12.9%). The minimum mean silt 
content occurred in Zone A (9.7%). 

Figure 11. Percentage of Clay Content by 
Zone. The maximum mean clay content 
occurred in Zone B (4.9%). The minimum 
mean clay content occurred in Zone A (2.7%). 

Future Research Opportunities
• Wild rice nutrient uptake throughout the growing season requires further 

study to better quantify nutrient transport between the plant, sediment, and 
water.  Studies may consider a focus on the absorption of SRP by the growing 
plant and the release of SRP by the decaying plant.

• The transport of SRP at the sediment-water interface during wild rice growth 
cycle is unclear. Measurements of SRP in the water column in addition to the 
sediment may better reveal if a relationship exists between SRP uptake in the 
sediment and SRP removal from the water column.

Figure 5. Site 2: Straight 
River and Big Round 
Lake.

Figure 7. Site 4: Apple River and White 
Ash Lake.

Figure 8. Site 5: Bashaw 
Brook and Bashaw Lake.

Figure 4. Site 1: 
Sweeney Pond Creek.

Figure 6. Site 3: Fox Creek and Big Blake Lake.
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Figure 1. Phosphorus exchange at the water-sediment interface.
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Why Wild Rice 
Wild rice, an annual aquatic plant, acts as a 
phosphorus sink since it requires a high 
concentration of nutrients for growth in 
summer months (Hansen, 2008). It is known 
that wild rice reaches peak retention in late 
July in preparation for later stages of stem 
elongation and grain formation (Meeker, 1996). 
The nutrient uptake of wild rice matches the 
temporal incidence of algae blooms, making 
this plant an optimal choice for eutrophication 
mitigation.

Figure 3. Zone Separation of Site 5. 
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Figure 2. Stages of wild rice growth.
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