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Presentation OutlinePresentation Outline
ARS ARS –– REAP team acknowledgementREAP team acknowledgement

What is a landscape vision?What is a landscape vision?pp

Why is it important?Why is it important?Why is it important?Why is it important?

How can it be implemented?How can it be implemented?

What barriers must be overcome?What barriers must be overcome?
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Sustainable Feedstock Sustainable Feedstock 

Research ActivitiesResearch Activities
 Evaluating management practicesEvaluating management practices
 Developing decision support toolsDeveloping decision support tools

Production & HarvestProduction & Harvest
D op ng c s on support too sD op ng c s on support too s

 Quantifying ecosystem services of Quantifying ecosystem services of 
crop residues and other feedstockscrop residues and other feedstocks

Corn stover was initial focus for REAP, but  miscanthus, switchgrass, 
sorghum, sugarcane bagasse, and CRP studies are now included



What is a Landscape Vision?What is a Landscape Vision?

Recognizing Nature’s Diversity!Recognizing Nature’s Diversity!



Why is Diversity Important?Why is Diversity Important?



Landscape Diversity Provides Landscape Diversity Provides ––

 Multiple ecosystem functionsMultiple ecosystem functions
 F d t k f  biF d t k f  bi Feedstock for bioenergyFeedstock for bioenergy
 Enhanced nutrient cyclingEnhanced nutrient cycling
 Multiple pathways for sequestering CMultiple pathways for sequestering C
 Food  feed & fiber resourcesFood  feed & fiber resources Food, feed & fiber resourcesFood, feed & fiber resources
 Filtering and buffering processesFiltering and buffering processes
 Wildlif  f d & h bit tWildlif  f d & h bit t Wildlife food & habitatWildlife food & habitat
 Soil protection & enhancementSoil protection & enhancement
 Economic opportunities for humankindEconomic opportunities for humankind

REAP



Diversity Is the Key to Sustainable SystemsDiversity Is the Key to Sustainable Systems

Bio oil CBT
Jobs and entrepreneurial 
opportunities strengthen

Renewable 
EBio oil CBT

Jobs and entrepreneurial 
opportunities strengthen

Renewable 
E

$ $

Local
Pyrolyzer

Biochar

Bio-oil CBT
carbon 
credits

opportunities strengthen 
local economies

Energy

$ $

Local
Pyrolyzer

Biochar

Bio-oil CBT
carbon 
credits

opportunities strengthen 
local economies

Energy

Biochar
& nutrients

$
Cellulosic biomass

$
Cellulosic biomass

& nutrients

ity

Riparian
buffer

Perennial biomass on HE

cover crops

ity

Riparian
buffer

Perennial biomass on HE

cover crops

Reduce nutrient leachild
 s

oi
l q

ua
l HEL

Water
Quality

M
itigate 

cha n

Reduce nutrient leachild
 s

oi
l q

ua
l HEL

Water
Quality

M
itigate 

cha n

grain grain

nt leachingBu
i

Recycle
Nutrients

clim
ate

nge

grain grain

nt leachingBu
i

Recycle
Nutrients

clim
ate

nge

n grain
Grain marketsFeed the world

n grain
Grain marketsFeed the world



Bioenergy & Conservation are Compatible Bioenergy & Conservation are Compatible 
IF We Utilize IF We Utilize ––IF We Utilize IF We Utilize 

 Multiple feedstock optionsMultiple feedstock options

S ith B Reed C  St

 Multiple conversion platformsMultiple conversion platforms
Swithgrass Bagasse Wood Chips

Reed
Canarygrass

Corn Stover

Biochemical / 
fermentation

(Through sugar 
d )

Thermochemical / 
pyrolysis

(Direct to building 

Direct /
catalyst

 And recognize that And recognize that 

intermediates)
( g
blocks (CO, H2)

 And recognize that And recognize that ––
REAP



There Is No There Is No 
l  l !l  l !Single Solution!Single Solution!



How Do You Implement this Vision?How Do You Implement this Vision?



Wh t  th  t  What are the water 
quality impacts of 
current practices?

What are the air quality impacts?

Do we have the best 

Is the soil 
improving or 
degrading?

spatial arrangement of 
plants on the landscape?

degrading?

Are crop and livestock production 

What cropping 
system is best for 
the landscape?

affecting environmental quality?

the landscape?

Assess Current PracticesAssess Current Practices



Determine Landscape CharacteristicsDetermine Landscape Characteristicspp

 ElevationElevation
 SlopeSlope

CC CurvatureCurvature
–– AverageAverage
–– PlanformPlanform
–– ProfileProfile

 Upslope Contributing Upslope Contributing 
areaareaareaarea

 AspectAspect

Digital elevation Map or DEMDigital elevation Map or DEMDigital elevation Map or DEMDigital elevation Map or DEM

REAP



A Central A Central 
Iowa DEMIowa DEM



Quantify Current Productivity and Risk



What’s Causing the Variability?What’s Causing the Variability?What s Causing the Variability?What s Causing the Variability?
 PlantPlant

–– GeneticsGenetics
DiseaseDisease–– DiseaseDisease

–– Weeds/PestsWeeds/Pests
 SoilSoil

Ch i l Ch i l H  N  P  KH  N  P  K

Plant

–– Chemical Chemical –– pH, N, P, KpH, N, P, K
–– Physical Physical –– BD, PAWCBD, PAWC
–– Landscape effectsLandscape effects

RR RunonRunon
 RunoffRunoff
 DrainageDrainage

 ClimateClimate
SoilClimate

 ClimateClimate
–– Rainfall/IrrigationRainfall/Irrigation
–– Temperature regimesTemperature regimes

HumidityHumidity–– HumidityHumidity
–– Solar radiationSolar radiation

REAP



Match Critical Resource Needs With 
A i t  C ti  P tiAppropriate Conservation Practices



Utilize Modeling to Expand ScaleUtilize Modeling to Expand ScaleUtilize Modeling to Expand ScaleUtilize Modeling to Expand Scale

(e.g. Yield = fx (soil & landscape variables)(e.g. Yield = fx (soil & landscape variables)g pg p

Collect 
Yield Data

Collect Soil-
Landscape 

D t

Merge

These Data

Model
(mean/CV)

Apply

Model 
(mean/CV) Data These Data (mean/CV) Everywhere
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Evaluate For All Ecosystem ServicesEvaluate For All Ecosystem ServicesEvaluate For All Ecosystem ServicesEvaluate For All Ecosystem Services
Organic & 
Inorganic 
materialssoil Filters

 Filtering and Filtering and 
BufferingBuffering

WildlifeWildlife

EconomicsEconomicssoil Filters
Buffers

Degrades

Detoxifies

Immobilizes
watertable

gg

CommunityCommunity

 Regulating and Regulating and 

N
P

Rain
Regulating and Regulating and 
partitioning of partitioning of 
water and water and 
solute flowsolute flowC

P

 Storing and          Storing and          
Soil

Runoff

solute flowsolute flow

cycling nutrientscycling nutrients Infiltration



A Hypothetical Landscape PlanA Hypothetical Landscape Plan

Water runs downhill, Water runs downhill, SOSO

To solve erosion, water quality, low SOM, lack of wildlife, To solve erosion, water quality, low SOM, lack of wildlife, 
dwindling community, yield variation, low profit, & …dwindling community, yield variation, low profit, & …

Plant woody & perennial grasses close to streamsPlant woody & perennial grasses close to streams

Next deepNext deep--rooted species to catch nutrients & fix Crooted species to catch nutrients & fix C

Moderate sideslope Moderate sideslope –– grain & cover cropsgrain & cover cropsModerate sideslope Moderate sideslope grain & cover cropsgrain & cover crops

Severe sideslope Severe sideslope –– perennial biomass cropsperennial biomass crops

Highly productive areas Highly productive areas –– intensive crop productionintensive crop production
REAP



Adjust & Modify as NeededAdjust & Modify as Needed
Corn Peanuts

Corn stover
Canola

Wheat Oil palm
Soybean

Switchgrass
Paper

Bagasse

Cottonwoods
Alfalfa

Wood chips
Reed 

Canarygrass Sugarcane



Summarizing the Implementation StepsSummarizing the Implementation Steps

 Identify & record current landscape characteristicsIdentify & record current landscape characteristics

 Determine all production & conservation needsDetermine all production & conservation needs

 Match critical needs & conservation practices (models)Match critical needs & conservation practices (models)

A l  ti  i  itA l  ti  i  it ifi  tifi  t Apply practices using siteApply practices using site--specific managementspecific management

 After implementation  monitor against the baselineAfter implementation  monitor against the baseline After implementation, monitor against the baselineAfter implementation, monitor against the baseline

 Evaluate, model & make adaptive changesEvaluate, model & make adaptive changesE a uat , mo  & ma  a apt  chang sE a uat , mo  & ma  a apt  chang s

REAP



Critical Barriers and What Policy Critical Barriers and What Policy 
M k  C ld D  T  H lM k  C ld D  T  H lMakers Could Do To HelpMakers Could Do To Help

11stst stop addressing stop addressing 11stst stop addressing stop addressing 
individual problemsindividual problems

A landscape vision must A landscape vision must 
address bioenergy   air address bioenergy   air address bioenergy,  air address bioenergy,  air 
quality, water quality, quality, water quality, 
soil quality, wildlife,     soil quality, wildlife,     
C t ti  l C t ti  l C sequestration, rural C sequestration, rural 
development, & other development, & other 
issues as an integrated issues as an integrated u  a  an n gra  u  a  an n gra  
system (system (SWAPA+HSWAPA+H))

REAP



22ndnd Promote Optimal Technology UsePromote Optimal Technology Use
 Multiple feedstock optionsMultiple feedstock options

S ith B Reed C  St

 Multiple conversion platformsMultiple conversion platforms

Swithgrass Bagasse Wood Chips
Reed

Canarygrass
Corn Stover

Biochemical / 
fermentation

(Through sugar 
d )

Thermochemical / 
pyrolysis

(Direct to building 

Direct /
catalyst

d M lti l  l ti  d M lti l  l ti  

intermediates)
( g
blocks (CO, H2)

 and Multiple solutions and Multiple solutions 
REAP



33rdrd Change the Public MessageChange the Public Message33 Change the Public MessageChange the Public Message

Crop residue is Crop residue is NOTNOT
a a WASTEWASTE materialmaterial
It has multiple roles It has multiple roles 
that help sustain soil that help sustain soil that h p susta n so  that h p susta n so  
resources & humankindresources & humankind

Economic growth that destroys 
ecological support systems is neither g pp y

sustainable nor true progress
REAP


