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Agricultural Soil and Water Conservation Stewardship
2017 Key Topics

1. Soil and Water Conservation best management 
practices; their purpose and implementation.

2. How are soil and water conservation best management 
practices interrelated to the management of wildlife, 
forestry and aquatic systems?

3. How do agriculturists maintain a balance between their 
quality of life versus the quality of the environment?



Learning Objectives

1. Identify and recommend soil and water 
conservation best management practices in 
agriculture.

2. Describe the role of the federal government in 
conservation programs that benefit both agriculture 
producers and the environment.

3. Identify the concept of soil quality/health to provide 
the needed functions for the conservation planning 
process.



Learning Objectives – Cont.

4. Identify various types of soil erosion and 
utilize different methods to estimate and predict 
soil erosion to assess land use impacts.

– Revised Universal Soil Loss Equation 
(RUSLE2)

– Aerial Photographs
– Soil Maps
– USDA Classification System
– Soil Surveys



Learning Objectives – Cont.

5. Explain why land-use planning is important to 
our ecosystems and to our economy to achieve 
sustainable agriculture.



References

• http://www.nysenvirothon.com/

• http://www.nysenvirothon.net/current-topic/

• Best Management Practices (BMP)

• AEM Nutrient Management

• AEM Soil Management



References – Cont.
• The Farm Bill 2014 Programs- Fact sheet describing the conservation 

programs
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/farmbill/

• RCPP Projects by State projects (pdf)
www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial/csp

Farmers Guide to Conservation Stewardship Programs
http://sustainableagriculture.net/wp-content/uploads/2015/02/CSP-
Farmers-Guide-2015-final.pdf

• AEM NY Agricultural Environmental Management
http://www.nys-soilandwater.org/aem/

• Guidelines for Soil Quality Assessment in Conservation Planning
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051259.p
df



References – Cont.
• USDA Guidelines for Soil Health Assessment

http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/as
sessment/

• Soil Quality Indicator Facts Sheets
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/health/as
sessment/?cid=stelprdb1237387

• USDA official site for RUSLE
http://www.ars.usda.gov/Research/docs.htm?docid=18095

• Understanding Erosion with the Revised Universal Soil 
Loss Equation
http://www.5counties.org/docs/roadedu/2012_5c_roads/rusle.
pdf



Brief History
• The Dust bowl of the 1930’s emphasized the severity 

of the soil erosion crisis.

• The Soil Conservation Service (SCS) began on April 
27, 1935.

• Hugh Hammond Bennett “Father of Soil Conservation” 
and the first Chief of SCS.

• Renamed SCS to Natural Resource Conservation 
Service (NRCS) in 1994 to reflect broader scope of the 
agency. 



Wind Erosion



Soil Erosion

• Erosion is a process of detachment and transport of 
soil particles by erosive forces.

• Erosive forces include raindrop impact and surface 
runoff from rainfall.

• Wind Erosion – seen primarily West of the 
Mississippi, but can occur in New York.

• Water Erosion – Most common form of soil erosion 
in New York.



Water Erosion



Water Erosion

Sheet and Rill Erosion
• Sheet erosion- Thin, uniform 

wearing away of the 
uppermost surface layers in 
the soil profile. 

• Rill erosion- Follows sheet 
erosion. As the amount and 
velocity of water increases 
water is now able to both 
detach and transport soil 
particles.



Water Erosion

Gully Erosion
• As rills deepen and 

widen, gullies form.

• Simple definition: 
gullies are rills that 
are too large to be 
repaired with 
conventional tillage 
equipment.



Soil Erosion – So What?
• Decrease in Soil Quality results in reduced crop yields 

and decreases sustainability of the Cropland land use 
(Environmental and Economic).

• Transportation of pesticides in surface water (Environmental).

• Decrease in farmable crop acres (Economic).

• Offsite nutrient loss through surface water (Environmental and 
Economic).

• Sedimentation load to adjacent waterbodies and wetlands 
(Environmental).



Soil Health or Soil Quality?

• Soil health, also 
referred to as soil 
quality, is defined as 
the continued 
capacity of soil to 
function as a vital 
living ecosystem that 
sustains plants, 
animals, and humans. 

• Healthy soil gives us 
clean air and water, 
bountiful crops and 
forests, productive 
grazing lands, diverse 
wildlife, and beautiful 
landscapes.



• What is soil?
– Dynamic resource that 

supports plant life
– Has biological, chemical 

and physical properties, 
and can change in 
response to how the soil 
is managed

Introduction to Soil Quality

• What does soil do for 
us?
– Supports growth and 

diversity of plants 
• Hosts the exchange of 

water, nutrients, energy 
and air

• Regulates the flow and 
storage of water and 
nutrients 

– Acts as a filter to protect 
water and air quality

– Supports structures



Introduction to Soil Quality

• What is soil quality?
– Capacity of a specific 

kind of soil to function
• To sustain plant and 

animal productivity
• Maintain/enhance air or 

water quality
• Support human health 

and habitation
– Changes to this capacity 

are reflected in soil 
properties that change in 
response to 
management or climate



Soil Quality Indicators
• Visual

– See through observation or 
photo interpretation

– Can include: exposure of 
subsoil, gullies, ponding, 
plant response, deposition

– A clear indicator that soil 
quality is threatened or 
changing

• Physical
– Is related to the 

arrangement of soil 
particles and pores

– Can include: topsoil depth, 
bulk density, porosity, 
texture, compaction

– Primarily reflects limitations 
to root growth

• Chemical
– Measurements of pH, 

salinity, organic matter, 
element concentrations, 
cation-exchange capacity, 
nutrient cycling

– Affects soil-plant relations, 
availability of water and 
nutrients, mobility of 
contaminants 

• Biological
– Measurements of micro-

and macro- organisms, 
their activity and 
byproducts

– Can include: earthworm 
populations, microbial 
decomposition rates, 
byproducts of active fungi



Soil biological health generally improves 
when the following management 

activities are applied:

• Regularly adding adequate organic matter
• Diversifying the type of plants across the 

landscape and through time (in cropping 
systems)

• Keeping the ground covered with living plants 
and residue 

• Avoiding excessive levels of disturbances 
including soil mixing or tillage, compaction, 
pesticides, heavy grazing, and catastrophic 
wildfires



Why use soil indicators?

• Focus conservation efforts on maintaining 
and improving the condition of the soil

• Evaluate soil management practices 
and techniques

• Guide land manager decisions



Soil Management Strategies

• Manage organic matter
– Minimizing residue 

removal and tillage, 
growing cover crops, 
adding manure, mulch or 
other amendments

• Manage for diversity
– Appropriate grazing 

management, selective 
tree harvest, vegetated 
fencerows, buffer strips, 
strip cropping

• Keep the ground 
covered 
– Cover crops*, minimizing 

residue removal

• Manage disturbances
– Minimize negative 

effects of compaction, 
erosion, soil 
displacement, tillage, 
catastrophic fires, certain 
pesticide applications 
and excessive pesticide 
usage



Best Management Practices (BMP)
• Conservation Cover
• Crop Rotation
• Contour Buffer Strips
• Contour Farming
• Controlled Traffic Farming
• Cover Crop
• Critical Area Planting
• Deep Tillage
• Denitrifying Bioreactor
• Dike
• Diversion
• Drainage Water Management
• Field Border
• Filter Strip
• Forage and Biomass Planting
• Forage Harvest Management
• Grassed Waterway
• Hedgerow Planting
• Herbaceous Weed Control
• Herbaceous Wind Barriers
• High Tunnel System
• Integrated Pest Management
• Irrigation System
• Irrigation Water Management
• Lined Waterway or Outlet

• Mulching
• Nutrient Management
• Obstruction Removal
• Open Channel 
• Phosphorus Removal System
• Pumping Plant
• Residue and Tillage Management (Reduced Till)
• Residue and Tillage Management (No-Till, Strip Till, 

Direct Seed)
• Riparian Forest Buffer
• Riparian Herbaceous Cover
• Sediment Basin
• Spoil Spreading
• Stream Crossing
• Streambank and Shoreline Protection
• Strip-cropping
• Structure for Water Control
• Subsurface Drainage
• Terrace
• Underground Outlet
• Vegetative Barrier
• Vertical Drain
• Waste Recycling
• Water and Sediment Control Basin (WASCOB)
• Windbreak/Shelterbelt Establishment



Fundamental Soil Erosion BMP’s
Sheet and Rill

• Crop Rotation

• Strip-cropping

• Contour Farming

• Residue and Tillage 
Management

• Cover Crop

Classic Gully

• Grass Waterway

• Diversion

• Water and Sediment 
Control Basin (WASCOB)

• Grade Stabilization 
Structure

• Terrace





Common Practices in Chautauqua County



BMP Decision Factors

• Producer Goals / 
Objectives

• Land Use

• Hydrology



Hydrology

• Hydrology is the scientific study of the 
movement, distribution, and quality of 
water on Earth and other planets, 
including the hydrologic cycle, water 
resources and environmental watershed 
sustainability.



Hydrology



Land Use
• Land use is characterized by the arrangements, activities and 

inputs people undertake in a certain land cover type to 
produce, change or maintain it

• Cropland, forestland, pastureland, and rangeland comprise 
the major land uses in the United States and the land uses 
receiving the majority of the conservation treatment that 
address our soil, water, air, plant, and animal resources.

• Land uses help conservationist identify management 
strategies, objectives, problems and solutions (economic 
to the producer and environmental sustainability). 



How do agriculturists maintain a 
balance between their quality of 

life versus the quality of the 
environment?

• Business Plan – Identifies inefficiencies and areas 
of potential growth.  

• Farm Sustainability – Understanding that their land 
is their investment.

• Conservation Awareness – Steward of the land.



Federal Government Roles

• It is the NRCS role to provide national leadership and 
technical assistance for the conservation of our natural 
resources to ensure the continued production of food 
and fiber.

• Develops numerous science-based tools and standards in 
agronomy, forestry, engineering, economics, wildlife biology 
and other disciplines - adopted to be the industry standard.

• Administers conservation programs to assists landowners 
addressing resource concerns through cost shared 
conservation practices.



Soil Erosion - Case Study



Methods to predicted and analyze soil erosion.

• Aerial Photographs –
Helps to identify 
historic / current land 
uses and crop field 
management.

• Topographic Maps –
Helps identify 
elevation change, 
watershed size and 
concentrated flow 
areas or hydrology. 



• Soil Surveys - The systematic 
examination, description, 
classification, and mapping of 
soils in an area. One of the 
main tools available to help land 
users determine the potentials 
and limitations of soils.  Web 
Soil Survey is the official source 
for current information.

• USDA Classification System –
elaborate classification of soil 
types according to several 
parameters (most commonly 
their properties) and in several 
levels: Order, Suborder, Great 
Group, Subgroup, Family, and 
Series.

Methods to predicted and analyze soil erosion.



• Soil Map - Geographical 
representation showing 
diversity of soil types 
and/or soil properties (soil 
pH, textures, organic 
matter, depths of horizons 
etc.) in the area of 
interest.

• Soil maps are most 
commonly used for land 
evaluation, agricultural 
extension, environmental 
protection and similar 
projects.

Methods to predicted and analyze soil erosion.



• Revised Universal Soil 
Loss Equation (RUSLE).

• The Revised Universal Soil 
Loss Equation 2 (RUSLE2) 
estimates soil loss from 
sheet and rill erosion caused 
by rainfall on cropland.

• RUSLE is used to predict the 
long-term average rate of 
sheet and rill erosion for 
several alternative 
combinations of crop system 
and management practice.

Methods to predicted and analyze soil erosion.



Land Use Impact
Environmental

• Reduced land 
sustainability for 
future crop 
production.

Economic Impact

• Reduced farmable 
acres (production 
decrease).



Adjacent land uses are 
affected

• Water Quality

• Animal Habitat

• Plant Communities

Other Impacts



Explain why land-use planning is 
important to our ecosystems and to 

our economy to achieve 
sustainable agriculture.

• Land uses help conservationist identify 
management strategies, objectives, 
problems and solutions (economic to the 
producer and environmental 
sustainability). 





Questions?



"The U.S. Department of Agriculture (USDA) prohibits 
discrimination in all of its programs and activities on the basis 
of race, color, national origin, age, disability, and where 
applicable, sex, marital status, familial status, parental status, 
religion, sexual orientation, political beliefs, genetic 
information, reprisal, or because all or part of an individual's 
income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with 
disabilities who require alternative means for communication 
of program information (Braille, large print, audiotape, etc.) 
should contact USDA's TARGET Center at (202) 720-2600 
(voice and TDD).“

To file a complaint of discrimination, write to USDA, Assistant 
Secretary for Civil Rights, Office of the Assistant Secretary for 
Civil Rights, 1400 Independence Avenue, S.W., Stop 9410, 
Washington, DC 20250-9410, or call toll-free at (866) 632-
9992 (English) or (800) 877-8339 (TDD) or (866) 377-8642 
(English Federal-relay) or (800) 845-6136 (Spanish Federal-
relay). USDA is an equal opportunity provider and employer. 


