
stepwise multiple regression results for yield as explained by the soil health predictors that were most important from the RDA. Some additional good news is important than the other four variables 
below.

• HUC-12, a 4th order 
tributary of Embarras River

• Length: 29.7 km
• Drainage area: 76.4 km2

• Soil: Aquic Cumulic
Hapludolls

• Parent material: loess

Phosphorus stocks and pools in eroding streambank soils hold implications for water quality 

N

Introduction 

(1) How total P and P pools (i.e., concentration and stocks) vary 
with soil horizons across eroding streambank profiles?
(2) What are the relative proportions of different P pools in 
percentage of total P across streambank soil profiles?
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•Streambanks are large nonpoint contributors of phosphorus (P) to 
surface waters via erosion that exacerbate eutrophication and algal 
blooms in rivers, lakes, and coastal dead zones

• In the US Mississippi River Basin, contribution of streambank 
erosion to total riverine P loads are 30-44% in Iowa,10-47% in 
Oklahoma, 7-67% in Minnesota, and 10-67% in Missouri

Study Site-Polecat Creek, Illinois 

Bank Erosion Risk Assessments and Soil Sampling    

3. Measure bank height 4. Collect soil samples2. Identify eroded banks1.Walking survey of banks

Identified Soil Horizons 

Streambank Soil Characteristics 

P Pool Concentration (mg kg-1) and Stock (g m-2)

stepwise multiple regression results for yield as explained by the soil health predictors that were most important from the RDA. Some additional good news is important than the other four variables 
below.

P Distribution across Pools   

• At all sites, P pools 
ranked: Exc-P<Fe/Al-
P<Org-P<Ca-P<Res-
P

• Organic P was 
dominant pool in A 
horizons

• Ca-P was dominant 
pool in B and C 
horizons

• It is important to quantify soil P speciation on eroding streambanks 
because it reveals the magnitude and distribution of P forms

• Different forms of soil P can be transported to the rivers of Illinois in a 
large magnitude due to streambank erosion which will worsen local and 
downstream water quality at short- and long- time periods
• Bioavailable exchangeable P (<10% total P) was limited to top banks and can be uptake by 

algae immediately upon entering rivers
• Potentially bioavailable organic-P (1-33% of total P) dominated the top banks and can be 

utilized by algae through microbe activities
• Insoluble calcium P (12-73% of total P) dominated the lower banks (above the waterlines) and 

will be released slowly to water columns from sediments

• Illinois Nutrient Loss Reduction Strategy and watershed management 
plans should account for P speciation and P contribution from streambank 
erosion in assessments of non-point P loading
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Total P Concentration (mg kg-1) and Stock (g m-2) 

•Over hanging roots evidence moderate to severe streambank 
erosion 

•Dark and roots/litter rich A horizons on the top banks
• Buried A horizons at profile 1, 3 and 4 reflects fluvial dynamics
•Yellow to gray consolidated C horizons (loess) near waterlines

Site
Bank 

height 
(cm)

Root 
depth
(cm)

Root 
depth/
bank 

height

RDBH 
score

Root 
density

(%)
RD score

Bank 
angle 

(°)
BA score

Surface 
protection 

(%)

SP 
score

Total 
score

Category of 
risk

PSB-1 207 50 0.2 6 20 6 90 7 20 6 25 High

PSB-2 570 100 0.2 6 20 6 90 7 20 6 25 High

PSB-3 168 50 0.3 4.5 30 4.5 85 6 30 5 20 Moderate

PSB-4 180 50 0.3 4.5 30 4.5 85 6 30 5 20 Moderate

PSB-5 240 50 0.2 6 20 6 90 7 20 6 25 High

•How much and what form of P 
stored in streambanks has 
crucial implications for the fate 
of eroded P in streams and the 
degree of water quality impacts

A horizons had greater 
organic P stocks and C 
horizons had more TP, 

Res-P, and Ca-P stocks

1 g m-2 ≈ 9 lb/ac

1 g m-2 ≈ 9 lb/ac

Streambank soils became coarser, denser, more alkaline, and 
more carbonates rich with depth


	Slide Number 1

