
Integrated Approaches and Resources for Erosion Prediction and Integrated Approaches and Resources for Erosion Prediction and 

Other Potential BenefitsOther Potential Benefits

Reduced overall on-farm energy use

Increased beneficial use of fertilizer 

and soil amendment inputs

Protection of resources by planned 

judicious use of water and all inputs

Record keeping is used as a tool in 

decision-making and management of

current and future water resources

Reduced overall on-farm energy use

Increased beneficial use of fertilizer 

and soil amendment inputs

Protection of resources by planned 

judicious use of water and all inputs

Record keeping is used as a tool in 

decision-making and management of

current and future water resources

Sustainable Farming – Maximize 

Biodiversity

Integrate crop and livestock production
Use hedgerows, insectary plants, cover 
crops, etc. to attract beneficial insects, 
bats, and birds
Plant trees and perennial crops
Abandon monocropping in favor of crop 
rotations, intercropping and polycultures
Manage pastures to support diverse 
selection of forage plants
Plant cover crops

Potential Benefits: Plant Resource
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Manage Pests Ecologically

Prevent pest problems by building 
healthy, biologically active soil, creating 
habitat for beneficial organisms, and 
choosing appropriate plant 
cultivars/rotations
Tolerate, don't eradicate
There is no silver bullet
Treat the causes of pest outbreaks, not 
the symptoms
If you kill the natural enemies, you inherit 
their job

Other Considerations

Take an inventory; think about every field/pasture/stream/well 

What are the natural resources on my farm? In my watershed?

What crops and rotations can I grow/use? 

Besides using crop residues and cover crops, what other 

practices can I apply to build soil quality? To recycle nutrients? 

To use water efficiently? To reduce disease/pest problems?

Have I minimized runoff and leaching? Am I protecting soil, 

water, air, plant, animal resources? 

How can I integrate livestock/wildlife on my farm?

Which practices would contribute to an environmentally and 

economically sound farm?

Have I taken a soil, water, tissue test? Am I making the best use 

of compost, animal manure, legumes as nutrients for plants and 

to build soil quality?

How can I conserve/produce energy or reduce energy use?

Build Soil Quality

Minimize or eliminate tillage
Apply nutrients according to soil, plant, 
tissue tests and nutrient budget
Increase on-farm nutrient cycling, plant 
species diversity
Maintain ground cover year round by 
using cover crops and mulches and by 
leaving crop residues in field
Manage/protect soil organisms to 
preserve biodiversity
Rotational grazing, prescribed 
grazing

Develop Conservation Plan

Use integrated approach to 
inventory resources and develop 
conservation plan for whole farm
Choose and apply conservation 
practices, technologies, approaches 
to address identified resource 
concerns and take advantage of 
opportunities
Not only think outside 
the box, but step 
outside the box

Sustainable Farming Systems must integrate:

 Soil Quality

 Water Quality

 Nutrient and Salinity Management 

 Cropping Systems, incl. Cover Crops

 Irrigation Water Management and 
Systems

 Integrated Pest Management

 Livestock and Wildlife

 Energy and Air Quality

 Economics

 Whole Farm Planning

 Watershed, Marketing Opportunities

Potential Benefits of Sustainable Systems: 

Water Resource

Conserved surface and ground 
water quantity and quality

Increased efficiency, higher 
yields

Reduced pumping costs

Water losses minimized 
(evaporation, runoff and deep 
percolation)

Potential Benefits of Sustainable Systems: Soil 

Resource

Improved soil quality (greater yields, more 

crop biomass/residues, improved soil 

structure, organic matter)

Reduced wind and water erosion

Proper salinity and nutrient management 

(reduced use of soil amendments, reduced 

runoff and leaching)

Producer 
Sustainable 
Workshops

Resource Inventory 
Includes:

• Irrigation Water 
Samples

• Soil Samples

• Plant Tissue 
Samples

• Irrigation System 
evaluation

• Soil Texture, 
Structure and, most 
importantly, 
Aggregate Stability

• Tillage Operations

• Fertility Inputs

• IPM

• Cover Crops

• Crop Rotations

Integrated Erosion Tool   

• Each agronomic, including water and wind erosion, model currently 

contains it own databases

• Most utilize similar data 

– Soil map unit and component data

– Climate location data on temperature, precipitation and wind 

energy

– Crop and plant data, Crop Management Scenarios

– Tillage, pesticide, nutrient and manure application, planting and 

harvest operations

• NRCS has been developing, trying to maintain and serve up separate 

databases for each model; now transitioning to one database (Land 

Management Operations Database) and developing  an integrated 

erosion tool

Water 

Erosion 

Model

Wind Erosion 

Model

SCI and 

STIR

WinPST

AnnAGNPS
Manure 

Management 

Program

NLEAP

Phosphorus 

Index

Climate generator 

sub module

Advanced PRISM Climate Data

Field 

operations 

database

On-site Field and 

Landscape Information

Random Roughness 

Degradation sub module

Sheet and Rill 

Erosion Rate

Wind Erosion Rate

Particulate 
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Sediment Delivery

Detached Particle 
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Nitrate Leaching
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Pesticide Leaching

Nutrient Loading
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Trends
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Keys to Achieving Sustainable Farming

use integrated systems approach (ecosystem, whole farm, 
watershed); use integrated tools to assess resource concerns

problem-posing, problem-solving 
actively seek resource, watershed, marketing opportunities
resource efficient and resource conserving
technology “exchange” vs. “transfer”  
develop whole farm conservation plan creatively and flexibly, step 

outside the box 
consider on-site and off-site effects
focus on keeping energy flow through the integrated system
reemphasize biological factors, improve biodiversity
improving soil quality is key to improving soil, water, air, plant,  

and animal resources
case studies, field trials, on-farm research/demonstrations,    

farmer-to-farmer networks
interdisciplinary teams including producers and partners
farmers need to demand quality service
recordkeeping is tool in decision-making and management of 

current and future resources
need user friendly fact sheets, brochures on integrated systems

Tests/Measurements:

• Soil Respiration
• Infiltration
• Bulk Density
• Electrical Conductivity
• pH 
• Soil Nitrate Test
• Aggregate Stability 
• Slake test
• Other (Soil Temp., 
Earthworms, etc.)

Integrated Erosion Management

Integral part of complete 

farm management 

program of soil, water, 

air, plant and animal 

resources

Process of predicting and 

controlling wind and 

water erosion through 

integrated approaches

Evaluate and implement 

alternative best 

management practices for 

erosion management 

within an integrated 

system

End result a more 

economical, sustainable, 

and producer-acceptable 

farming enterprise

Achieving Sustainable Farming: 
Perspective and Attitude is Everything

Interconnected system comprised of soil, water, air, 

plant, animal, and human components/ resources, 

constantly changing, interacting, through which 

energy is flowing 

Team members must come to the table/field in active 

listening/learning mode and with open mind, keen 

observational skills, and be ready to adapt to change

Proactively become involved in every step; only hands-

on experience changes paradigms
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