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• Silicate is an important nutrient required by some algae

• Some algae and plants take up dissolved Si as silicic 

acid (SiOH4) and make amorphous Si deposits which 

confer protection or structural advantages

• Plants make Si deposits called phytoliths

• Phytoliths are common in grasses, which are common in  

riparian vegetation

• Grass biomass washed into the river can break down, 

releasing Si from phytoliths. The contribution to riverine 

Si inputs to Lake Michigan is unknown

Aim: to examine Si release of dissolved Si from soil and

grasses in river water, to determine potential contribution

of grass and soil to riverine Si content

Results

Grass, soil and river water samples were 

collected from east and west sides of 

Milwaukee River (Fig. 1) in winter.
Grass was chopped and rinsed.

River water was filtered through a series of 

filters (153, 53, 20, 10, 0.8 µm) to remove 

particulate material.

Replicate flasks were set up with additions 

and left for 24 hours, sampling regularly.

Centrifuged, supernatant analyzed for dissolved Si

• Chopped grass 

samples and soil 

samples released 

silicate into dissolved 

forms in the water over 

24 hours

• Grasses from two sites 

showed similar Si 

release kinetics

• Release of Si into 

filtered and unfiltered 

water was similar, 

suggesting no effect of 

particulate Si 

previously in the water 

• The release of Si from 

grasses was greater 

than from soil (p<0.01, 

excel t-test n=8)

Figure 1. Milwaukee 

River sampling sites

• Degradation experiments showed Si in plants can be readily released rapidly into water.

• If riparian grasses deposit Si throughout the year, this Si can be rapidly released into water 

when plant material is washed into the river

• Riparian vegetation may be an underestimated source of Si to rivers and lakes, particularly 

during winter storm events when high flow rates can accelerate transport of particulate and 

dissolved Si to the lake 

Future directions:

• Repeat degradation experiment with growing summer grass biomass

• Analyze biogenic Si content of grasses and other riparian species during growing season

• Determine if phytoliths can be filtered out of river water

• Compare Si content and release by plants in restored river areas with urban or agricultural areas

Figure 2: Dissolved silicate released into filtered and unfiltered river water over 25-

hour period. Error bars indicate standard deviation, n = 8

500 mL removed at each timepoint

Dissolved Si determined by the ammonium molybdate 

colorimetric method.

Changes in dissolved Si over time plotted to determine Si 

release from grasses and soil.


