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Nutrient and Pest Management Standards
Upcoming Changes
•
•
•
•
•
•

New Conservation Practice Standards for both.
Update all supplemental guidance
New CNMP policy and template
New Nutrient Management Software
Updating website
Training Field Staff and Technical Service Providers (TSP)
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Integrated Pest Management (595)
• Name changed from Pest Management to Integrated Pest
Management
• Align with PAMS—Prevention, Avoidance, Monitoring, and
Suppression activities
• New purposes to prevent and mitigate
• WIN-PST (Windows Pesticide Screening Tool) will need to
be run to determine the producer’s mitigation points.

Nutrient Management (590)
• Definite changes but Minnesota is currently doing quite a
few
– Certified Labs for soil and manure
– Nitrogen Loss Assessment
– Phosphorus Loss Assessment/P-Index
– Low, Medium, and High phosphorus risk assessment

Nutrient Management (590)
• Emerging Strategies or Technologies
– Adaptive Nutrient Management
– Organic Crop Production
– Cover Crops
– Precision Agriculture
– Enhanced-efficiency fertilizer products
– Feed Management

Nutrient Management (590)
• 4Rs concept
– Right Amount
– Right Source
– Right Placement
– Right Timing

• Frozen/Snow Covered/Saturated Soils

Environmental Qualities Incentives
Program (EQIP)
EQIP is a voluntary conservation program. It supports
production agriculture and environmental quality as
compatible goals. Through EQIP, farmers may receive
financial and technical help to install conservation
practices on agricultural land to solve a resource concern.
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/mn/pr
ograms/financial/eqip/?cid=nrcs142p2_023506

Payment Scenarios
Location: FOTG Section
1
o Cost Data
• Payment Schedules
• Practice Scenarios
• Practice Scenarios
FY17
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Payment Scenarios
•
•
•
•
•
•
•

Scenario Description
Before Situation
After Situation
Scenario Unit
Typical Size
Typical Cost
Components and Qty.
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Conservation Stewardship Program (CSP)
• Encourages producers to address resource concerns
in a comprehensive manner by undertaking additional
conservation activities and improving, maintaining
and managing existing activities.
– http://www.nrcs.usda.gov/wps/portal/nrcs/detail/mn/programs/fin
ancial/?cid=nrcs142p2_023501

Conservation activities available for
implementation
• There are 131 enhancements available in MN to meet or
exceed resource concerns.
• 22 Bundles are available for most operations.
• There are also 60 practices available to address resource
concern causes.

Enhancement code naming convention
E329101Z1

Enhancement identifier
CPS code
Resource concern/cause number
Alpha digit is one of four options
– Z=CPS additional criteria
– X=CPS additional consideration
– R=Resource conserving crop rotation for a
supplemental payment
– I=Improved resource conserving crop rotation
for a supplemental payment
• Sequence number is used when more than one
enhancement option is present for the same CPS,
resource concern/cause number, and alpha digit
•
•
•
•

Conservation activities available for
implementation
327 Conservation Cover (4)
328 Conservation Crop Rotation (18)
329 Residue and Tillage Management (7)
340 Cover Crop (10)
345 Residue and Tillage Management (7)
374 Farmstead Energy Improvement (2)
382 Fence (1)
386 Field Border (7)
390 Riparian Herbaceous Cover (3)
391 Riparian Forest Buffer (3)
393 Filter Strip (3)
528 Prescribed Grazing (16)

449 Irrigation Water Management (2)
472 Access Control (2)
484 Mulching (1)
511 Forage Harvest management (4)
512 Forage and Biomass Planting (18)
554 Drainage Water Management (1)
578 Stream Crossing (1)
580 Streambank and Shoreline Protection
(1)
590 Nutrient Management (4)
595 Integrated Pest Management (3)
612 Tree Shrub Establishment (10)
666 Forest Stand Improvement (19)

Integrated Pest Management (595)
• 3 different enhancements for this Practice Standard
– E595116X Reduce risk of pesticides in surface water by utilizing
precision pesticide application techniques
– E595116Z Reduce risk of pesticides in surface water by utilizing IPM
PAMS techniques
– E595129Z Reduce ozone precursor emissions related to pesticides by
utilizing IPM PAMS techniques

• No requirement for MN supplements
• Integrated Pest Management (IPM) and Prevent, Avoidance,
Monitoring, and Suppression (PAMS)
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Nutrient Management (590)
• 4 different enhancements for this Practice Standard
– E590118X Reduce risks of nutrient losses to surface water by utilizing
precision agriculture technologies to plan and apply nutrients
– E590118Z Improving nutrient uptake efficiency and reducing risk of
nutrient losses to surface water
– E590119Z Improving nutrient uptake efficiency and reducing risk of
nutrient losses to groundwater
– E590130Z Improving nutrient uptake efficiency and reducing risks to
air quality-emissions of greenhouse gases (GHGs)

• All enhancements need documentation of a 590 Nutrient
Management Plan
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Conservation Crop Rotation 328

• E328106Z2 Modifications to improve soil health and increase
soil organic matter
– Crop rotation shall include a minimum of 4 different crop types. A cover crop is
considered a different crop.
– Cropping system must produce a SCI of 0 or higher and result in a positive trend in
the Organic Matter (OM) subfactor value over the life of the rotation.
– Soil Health assessments taken year 1 (primary) and year 3 (follow-up)
• No specific soil health assessment type is required or recommended by NRCS, but at a
minimum the assessment must account for soil organic matter. The specific assessment
selected should provide the grower information based on their soil health objectives.

– Modifications to the crop rotation and/or crop management will be made as a
result of the assessment results
• Adding a new crop and/or cover crop to the rotation
• Making changes to planting and/or tillage system,
• Harvest timing of crops, or Termination of cover crops
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Cover Crop 340

• E340106Z4 Use of Soil Health Assessment to assist with
development of cover crop mix to improve soil health and
increase soil organic matter.
– For a list of approved cover crop species, reference the Cover Crop Conservation
Practice Standard (340).
– Do not harvest the cover crop
– Cover crop must provide soil coverage during ALL non-crop production periods in
the annual crop rotation.
– 2 soil health assessments will be taken. At a minimum the assessment must
account for soil organic matter. The specific assessment selected should provide
the grower information based on their soil health objectives. The assessments will
be taken in year 1 and in year 3. If organic matter hasn’t increased in year 3, then
additions of a cover crop or other management activities can be completed to
have an impact on soil health by the end of the contract.
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• E340106Z4 (continued)

Cover Crop 340

• Minimum of a 4 species cover crop mix that is chosen to increase biomass and
maintain or increase soil organic matter. See Table 2 in the Cover Crop Practice
Standard for a list of potential cover crop species (soil builder, lasting residue, etc..).
– Soil Conditioning Index (SCI) of zero or higher must be achieved and results in a
positive trend in the Organic Matter (OM) subfactor value over the life of the
rotation.
– Cover crops may only be grazed in a manner that retains or enhances the purpose
of increasing soil organic matter. See also MN Cover Crop Job Sheet Table A for
fall and spring grazing recommendations.
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Haney Soil Health Testing

United States Department of Agriculture is an equal opportunity provider and employer.

Soil Health
The ability of the soil to function
• Filtering and buffering
•
•
•
•

Physical stability and support
Cycling nutrients
Regulating water
Sustaining plant and animal life

Traditional Soil Testing Methods
Soil N, P, K

Soil pH
Recommendations

% Organic matter

Where’s the soil
biology?

Why Test for Soil Biology?
• Indicator of Soil Functions
–Nutrient cycling
–Water regulating

• Measure of impact of management activity
–Soil is habitat for microbes

• Soil is a living biological ecosystem– Not just the sum of
the physical and chemical components

What the Haney Soil Test Is
An integrated approach to soil testing using chemical and
biological soil test data, to mimic nature’s approach to soil
nutrient availability as best we can in the lab.
• What is your soil’s condition?
• Is your soil in balance?
• What can you do to help your soil?

What the Haney Test Does
Treat the soil as a living,
integrated system
Use new indicators of soil health
and function

Better information leads to better
efficiency
Measure biological activity
Measure microbial food and not
just the house

Nature
Biology
Chemistry
Use soil extracts that are naturally
occurring

Integrate the data to form a more complete picture of biology
and chemistry

pH
• Ideally 6.5 - 7.5
• P and some micronutrients can get tied up outside of the
optimal range

Organic Matter
Soil organic matter is the fraction of the soil that consists of
plant or animal tissue in various stages of breakdown
(decomposition).

Organic Matter
Physical Benefits
Enhances aggregate stability, water infiltration and soil aeration, reducing runoff
Improves water holding capacity-1% holds 16,500 gallons of plant available water
Reduces surface crusting
Chemical Benefits
Increases the soil’s ability to hold onto and supply essential nutrients
Improves the ability of a soil to resist pH change
Makes soil minerals available for plant uptake
1% of OM releases 15lbs of N, 1.5 lbs of P, 0.6 lbs of K annually
Biological Benefits
Provides food for the living organisms in the soil
Enhances soil microbial biodiversity-suppression of diseases and pests
Enhances pore space-increasing infiltration and reduce runoff

Solvita ® 1-day CO2-C:
This number in ppm is the amount of CO2-C released in 24 hours from soil microbes
after your soil has been dried and rewetted.
Is a measure of the microbial activity in the soil and is highly related to soil fertility. In
most cases, the higher the number, the more fertile the soil.
Soil respiration is also dependent on SOM content, temperature, moisture, salinity,
pH, and porosity.
Would like to see this number >30

Solvita ® 1-day CO2-C:
This result can be highly variable depending on conditions
when sampling, when and how the sample was collected,
and handling prior to testing

Calculations
Organic C : Organic N
Nitrogen Mineralization ppm
Organic Nitrogen Release ppm
Organic Nitrogen Reserve ppm
Phosphorus Mineralization ppm
Organic Phosphorus Reserve ppm

Organic C: Organic N
• Ratio of organic C from the water extract to the amount of organic N in the water extract
• Critical component of the nutrient cycle. This number is a very sensitive indicator of soil health
and has significant impact on soil microbes
• A soil organic C: N ratio above 20:1 generally indicates that no net N and P mineralization will
occur, meaning the N and P are “tied up” within the microbial cell until the ratio drops below
20:1. As the ratio decreases, more N and P are released to the soil solution which can be taken
up by growing plants. We like to see this number between 8:1 and 15:1
• The C: N ratio is also used in calculating the Soil Health number and the Solvita CO2-C number to
estimate potential N and P release and used in the Soil Health Calculation

Soil Organic Matter is the “House” microbes live in, Water
Extractable Organic Carbon is the “Food” they eat.

House

2% SOM, 12,000
ppm C

100-300 ppm C from water extract =
microbial food

Food

Balance in Your Soil-Water Extract
• C: N = 𝑂𝑟𝑔𝑎𝑛𝑖𝑐 𝐶 ÷ 𝑂𝑟𝑔𝑎𝑛𝑖𝑐 𝑁
• High C:N >20 :1 calculates no N and P mineralization
• As C:N is lowered N and P mineralization increases but is dependent on soil microbial activity

Organic N
and P release

Organic C:N

Nitrogen Mineralization
Ignore

Organic Nitrogen Release ppm
This is the portion of the organic N that we credit as plant
available based on the microbial activity, WEOC, WEON and the
balance of the two (C: N).
Solvita burst/Total Organic C x Organic N x 4 = X.
If X ≥ Organic N, then all of the Organic N is credited

Organic Nitrogen Reserve
• This number would be the difference between the
Total Organic N minus the Organic Nitrogen Release
• This is the amount of organic N that is not credited as
plant available usually due to lower microbial activity
relative to the WEOC and WEON pools. If this number
is 0 then the entire WEON pool is considered plant
available.

Phosphorus Mineralization
Ignore

Organic Phosphorus Reserve

The same as described above for nitrogen

Soil Health
Soil Health Calculation
Cover Crop Suggestions

Soil Health Calculation
• Represents the overall health of your soil system. It combines 5 independent
measurements of your soil’s biological properties.

• The calculation looks at the balance of soil C and N and their relationship to microbial
activity.
• This soil health calculation number can vary from 0 to more than 50. This number
indicates your current soil health. Keeping track of this Soil Health number will allow you
to gauge the effects of your management practices over the years to determine if your
management practices are improving your soil.

Solvita
1 day CO2-C

Water Extraction for C and N
WEOC
WEN

WEON

NH4-N + NO3-N
1-Day CO2-C/10 + WEOC/100 + WEON/10 = SHC

Soil Health
Calculation

Cover Crop Mix
• This is a suggested cover crop planting mix based on your soil test data. This is a
recommendation of what you can do to increase your Soil Health number, but it is
not what you have to do.
• It is designed to provide your soil with a multi-species cover crop to help you improve
soil health and thus improve the fertility of your soil (designed to improve the Soil
Health calculation and the Organic C:N Ratio if necessary).
• Must take other factors into account not limited to crop rotation, herbicides, pests
issues, etc.

Nutrient Quantity Available for Next
Crop
Nitrogen lbs/ac
Phosphorus lbs/ac
Potassium lbs/ac
Nutrient Value $/ac

Nitrogen lbs/ac
This represents the amount of N present in your soil in lb/ac including:
• Inorganic N (NH4-N & NO3-N)
• The amount of N that the soil microbes will provide based on soil microbial
activity (Solvita® 1-day CO2-C),
• the organic C: organic N ratio
• N from the organic pools.
These numbers are based on the Haney results

Phosphorus lbs/ac
These numbers represent the amount of P2O5 present in your soil in
lb/ac. The numbers include :
• PO4-P from the H3A extractant
• The amount of P that the soil microbes will provide based on soil
microbial activity (Solvita® 1-day CO2-C) T
• he organic C: organic N ratio
• P from the organic pools
These numbers are based on the Haney results

Potassium lbs/ac
These numbers represent the amount of K2O present in your
soil in lb/ac
These numbers are based on the Haney results

Nutrient Value $/ac
Current fertilizer prices are multiplied by the nutrients present
in your soil. This is the value in dollars per acre of nutrients
currently in your soil.

Nitrogen Savings by Using the Haney
Test
Traditional evaluation (NO3-N Only) lbs per acre
Haney Test N Evaluation lbs per acre
Nitrogen Difference lbs per acre
Nitrogen savings per acre

Traditional evaluation (NO3 Only) lbs
per acre:
This value represents the amount of N in your soil when
testing for only nitrate, similar to common soil tests. This
number is the same as Nitrate NO3-N but converted to lbs/ac

Haney Test N Evaluation lbs per acre

This is the amount of available nitrogen measured using the
Haney Test and is the same as the available N value on the report

Nitrogen Difference lbs per acre

This number represents the difference in the amount of nitrogen
found using the Haney Test compared to the NO3-N only approach.

Nitrogen savings per acre
This value represents the amount of nitrogen saved in dollars
per acre when using the Haney Test compared to traditional
testing measuring only NO3-N

Using the Haney Test
• Soil health testing provides a snapshot in time of soil
characteristics. It is recommended to continue to use standard soil
testing in conjunction with soil health testing to avoid over or
under fertilizing and causing negative environmental impacts or
yield losses
• Most importantly, compare the annual numbers to determine if
your management is improving conditions

Using the Haney Test
There are two major ways to use the information from the Haney Test.
• First, you can use the test just a soil health indicator, meaning that you are still using more
traditional tests to evaluate fertilizer needs. This means that a sample can be pulled any
time of the year, but we want to be consistent from year to year for making comparisons
and tracking changes in soil health.

• Preliminary research suggests that the soil health number increases during the growing
season as soil temperatures warm and we have an active plant/soil microbial community.
However, this doesn't necessarily mean that sampling has to be done during this time
when tracking soil health.

Using the Haney Test
 Second, you can use the Haney test information to help guide a fertility program. If this is
the goal, then sample either in the fall or spring depending on when fertilizer will be applied
 If using a fall cover crop after harvest, then wait until next spring prior to planting


The test can also be pulled prior to side dress to determine N rates

 You can do a combination of soil health tracking and fertility planning, but this means that
you would want to pull samples at a time that is going to coincide with your fertilizer
program and simply watching the soil health score every year. Doing the opposite and
pulling samples during the growing season works well for soil health but not for fertility recs.

Considerations Using Haney
• Getting reproducible test results using a common set of soil samples
• Requires standardization, cross-lab validation, and lab performance
testing
• Big effect of soil moisture content at time of testing
• Relatively low values were obtained with the Haney protocol
• Soil respiration measurements were not always a good predictor of
measured N mineralization
• Little or no correlation or calibration research has been done with the
procedures and extractants utilized by nonstandard tests in Minnesota

Soil Health

Benefits of Improving Soil Health
New Equilibrium
Water Soluble
Organic Carbon
Aggregation &
Infiltration
Water &
Nutrient
Holding

160 ppm

Transition Period

Time

Productivity
Air & Water Quality;
Soil Biota Habitat

Biological

347 ppm

Other Soil Health Testing
• PLFA (Phospholipid fatty acids)
• Cornell Soil Health Assessment
• Beta-glucosidase test

Economics
• Focusing on high yields only may cause high input costs in
relation to net returns
• Focusing on economics allows balance
• Focusing on tools to use for net returns per ac can help
determine what activities will provide the best bang for
the buck

Questions?
Carissa Spencer
651-602-7866
Carissa.Spencer@mn.usda.gov

Jennifer Hahn
507-537-0541 ext. 4271
Jennifer.Hahn@mn.usda.gov
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In accordance with Federal civil rights law and U.S. Department of Agriculture (USDA) civil
rights regulations and policies, the USDA, its Agencies, offices, and employees, and
institutions participating in or administering USDA programs are prohibited from
discriminating based on race, color, national origin, religion, sex, gender identity (including
gender expression), sexual orientation, disability, age, marital status, family/parental status,
income derived from a public assistance program, political beliefs, or reprisal or retaliation
for prior civil rights activity, in any program or activity conducted or funded by USDA (not all
bases apply to all programs). Remedies and complaint filing deadlines vary by program or
incident.
Persons with disabilities who require alternative means of communication for program
information (e.g., Braille, large print, audiotape, American Sign Language, etc.) should
contact the responsible Agency or USDA's TARGET Center at (202) 720-2600 (voice and TTY)
or contact USDA through the Federal Relay Service at (800) 877-8339. Additionally, program
information may be made available in languages other than English.
To file a program discrimination complaint, complete the USDA Program Discrimination
Complaint Form, AD-3027, found online at How to File a Program Discrimination
Complaint and at any USDA office or write a letter addressed to USDA and provide in the
letter all of the information requested in the form. To request a copy of the complaint form,
call (866) 632-9992. Submit your completed form or letter to USDA by: (1) mail: U.S.
Department of Agriculture, Office of the Assistant Secretary for Civil Rights, 1400
Independence Avenue, SW, Washington, D.C. 20250-9410; (2) fax: (202) 690-7442; or (3)
email: program.intake@usda.gov.
USDA is an equal opportunity provider, employer, and lender.
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