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IntroductionIntroduction

Intensive cornIntensive corn--soybean agricultural is practiced soybean agricultural is practiced 
on over 20 million ha in Upper Midwest of USA on over 20 million ha in Upper Midwest of USA 
Questions today  Questions today  ---- Is it sustainable financially?   Is it sustainable financially?   
Environmentally?Environmentally?
Water quality impairment of concern Water quality impairment of concern –– meeting meeting 
TMDLsTMDLs and Hypoxia in Gulf of Mexicoand Hypoxia in Gulf of Mexico
Focus on the Minnesota River BasinFocus on the Minnesota River Basin





Prairie Pothole RegionPrairie Pothole Region



Former wetlandsFormer wetlands



May 4 – 17

Areas of 
annual row 
cropping

April 20 – May 3

Areas of perennial 
vegetation

Satellite images of 
vegetative activity. 



May 18 - 31

June 15 - 28

Satellite images of 
vegetative activity. 







Surface Soil Erosion under Annual Surface Soil Erosion under Annual 
Cropping on SlopesCropping on Slopes



Ditching & Tile Drains to Ditches Export Ditching & Tile Drains to Ditches Export 
more nutrients & sediment downstreammore nutrients & sediment downstream

Over 45,000 km of Over 45,000 km of 
open ditches in open ditches in 
MinnesotaMinnesota
Ditch maintenance is Ditch maintenance is 
costly and exports costly and exports 
sediment sediment 
Tiles discharge  Tiles discharge  
directly into ditches directly into ditches 



Annual tile flow (inches)
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Consequences of Expanded Consequences of Expanded 
Agricultural ProductionAgricultural Production

Drained Wetlands

Increased Streamflow
& Nutrient Inputs

Loss of native 
perennial vegetation

Increased sediment and nutrient exportChannel Instability



Rabalais et al. 2000

Hypoxia in the Gulf of Mexico
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ObjectivesObjectives

Identify, develop and implement Identify, develop and implement alternative alternative 
cropping & management strategiescropping & management strategies that that 
incorporate woody & other perennial cropping incorporate woody & other perennial cropping 
systems and systems and wetlandswetlands to:to:

ImproveImprove hydrologic conditions & water quality hydrologic conditions & water quality 

Diversify  & strengthenDiversify  & strengthen rural economyrural economy

Identify and advocate for Identify and advocate for policy changespolicy changes
needed to achieve widespread adoptionneeded to achieve widespread adoption



Outputs

Beneficiaries
Intermediaries

Planned 
Outcomes

Intended 
Impact

Model: Water 
quality, hydrologic 

and economic 
impacts

Sustainable 
options with 

agronomic and 
financial info.

Educational/ 
informational 

materials

Researchers
Rural 

landowners and 
communities

Federal, state 
and local 

agencies/ policy 
makers

Diversified land 
management by 
rural landowners

Policy Changes
In support of 

sustainable land 
use practices

Better understanding 
of land use/watershed 

dynamics

Improvement in water quality and storage in the Minnesota River and 
downstream through the generation of financial benefits for farmers and rural 

communities while providing environmental benefits for society

Recommendations 
for policy change



Options with potential marketsOptions with potential markets
BioenergyBioenergy
Seed productionSeed production
Decorative woody Decorative woody floralsflorals
High value hardwoodsHigh value hardwoods
HazelnutsHazelnuts
FeedFeed--Illinois Illinois BundleflowerBundleflower
Herbs, essences, essential oilHerbs, essences, essential oil
Cover cropsCover crops



Upland Tree Crops for Upland Tree Crops for 
BioenergyBioenergy or Pulp & Lumber or Pulp & Lumber 

Planting trees on Planting trees on 
agriculture land reduces  agriculture land reduces  
water flow compared to water flow compared to 
annual crops annual crops 
Nitrogen loading is Nitrogen loading is 
reduced compared to reduced compared to 
annual cropsannual crops



Windbreaks & Living Snow 
Fences



Native Perennial Legumes

Forage
Biomass
Grain



Working Wetlands: Wetland Crops 
& Nutrient Farming Systems



Riparian Area Management: Riparian Area Management: 
Role of Perennial Vegetation Role of Perennial Vegetation 



Developing ditches with natural channels: Developing ditches with natural channels: 
Improve hydrologic functionImprove hydrologic function



Channel Stability BenefitsChannel Stability Benefits

Upland management Upland management 
that affects water that affects water 
flow & sediment flow & sediment 
affects stream affects stream 
channel stabilitychannel stability
Perennial vegetation Perennial vegetation 
& Agroforestry in & Agroforestry in 
floodplains promote floodplains promote 
channel stabilitychannel stability



PROGRAM ACTIVITESPROGRAM ACTIVITES

1.1. Through Through learning groupslearning groups and and 
workshops identify cropping systems of workshops identify cropping systems of 
interestinterest

2.2. Establish demonstration areas (4 Establish demonstration areas (4 –– 8 ha)8 ha)
3.3. Apply hydrologic and economic models Apply hydrologic and economic models 

to evaluate impacts to evaluate impacts –– evaluate effects of evaluate effects of 
scale and landscape positionscale and landscape position



Learning groupsLearning groups
Four groups focused on locally identified interests; Four groups focused on locally identified interests; 

hazelnuthazelnut and and native seed productionnative seed production in the Greater Blue in the Greater Blue 
Earth watershed Earth watershed 
decorative woody decorative woody floralsflorals and and healthy meats/Omega 3healthy meats/Omega 3
in the Chippewa River watershed in the Chippewa River watershed 

Members of the groupsMembers of the groups
farmers with a wide range of experiences,farmers with a wide range of experiences,
regional SWCD, NRCS, MPCA, DOT and DNR staff, regional SWCD, NRCS, MPCA, DOT and DNR staff, 
University of Minnesota extension and research personnel, University of Minnesota extension and research personnel, 
nonnon--governmental organizations concerned with water governmental organizations concerned with water 
quality and diversified cropping systems such as BERBI, quality and diversified cropping systems such as BERBI, 
IATP and LSPIATP and LSP..



HSPF Model ApplicationHSPF Model Application
Simulate Flow Quantity &

Quality under Current
Conditions

Determine 
Model Parameters
From Field Studies

Simulate Flow Quantity &
Quality under Perennial 

Conditions 
Compare Conditions 
With and Without  
Perennial Cropping 
Systems:

• Events
• Seasonally
• Annually

Economic Evaluations:
Defining and Valuing Benefits 
& Costs.



Study concentrates on benefits Study concentrates on benefits 
related to:related to:

Production of alternative sources of Production of alternative sources of 
incomeincome
Reduced flood damages, Reduced flood damages, 
Reduction in sedimentation, Reduction in sedimentation, 
Enhanced aquatic recreation, and Enhanced aquatic recreation, and 
Reduced water treatment costs, Reduced water treatment costs, 
respectively. respectively. 



Program Activities Program Activities 

Following economic analyses & market        Following economic analyses & market        
assessments:assessments:

•• Develop educational materials for Develop educational materials for 
stakeholdersstakeholders

•• Hold workshops Hold workshops –– focusing on economic focusing on economic 
and policy implicationsand policy implications

•• Hold discussions with policy makers on Hold discussions with policy makers on 
implications for next Farm Bill implications for next Farm Bill 



Future WorkFuture Work

•• Continue development & monitoring of perennial Continue development & monitoring of perennial 
plant materials and cropping systemsplant materials and cropping systems
Concentrate on determining landscape positions Concentrate on determining landscape positions 
for plant materials that maximize production & for plant materials that maximize production & 
environmental benefitsenvironmental benefits
Determine cropping systems compatible with Determine cropping systems compatible with 
floodplains and riparian wetlands to enhance floodplains and riparian wetlands to enhance 
hydrologic storage and reduce nutrient loadinghydrologic storage and reduce nutrient loading
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