
UW Nutrient Management Education Quick Summary 

NM1:  INTRODUCTION TO NUTRIENT MANAGEMENT PLANNING
Nutrient management planning is a strategy for obtaining the maximum economic return 

from both on- and off-farm fertilizer resources in a manner that optimizes soil conservation 
and protects the quality of nearby water resources.

 X What is a nutrient management plan?   

 Z A NM plan is a strategy for obtaining the maximum economic 
return from both on- and off-farm fertilizer resources in a 
manner that promotes soil conservation and protects the 
quality of nearby water resources. 

 Z A successful plan has agronomic, economic, and 
environmental benefits.

 Z The overall goal of a NM plan is to balance nutrient 
applications with crop needs and to minimize losses to the 

environment. 

 Z Writing and following an nutrient management plan often 
increases a farm’s profitability by improving soil fertility and 
cropping practices.

 Z Writing and following a nutrient management plan can 
potentially reduce the loss of nutrients to both surface and 
groundwater through improved understanding of a farm’s 
management practices, underlying soil attributes and 
potential sensitive areas. Phosphorus movement from the 
landscape can impair surface water quality. Nitrogen can 
leach from the soil and impair groundwater quality. 

 Z A nutrient management plan is most often used to 
document regulatory compliance. Additional uses include 
farm record keeping and public relations. 

 Z A nutrient management plan can also serve as 
communication tool for farm managers, farm employees, 
commercial fertilizer applicators, custom manure haulers or 
other custom farm operators.

 X Who needs a nutrient management plan?  

 Z If a Wisconsin farm is required to have a NM plan, that 
plan must be compliant with the USDA Natural Resource 
Conservation Service (NRCS) Nutrient Management Standard 
(Code 590).  

 Z Farms required to have a 590 compliant nutrient 
management plan include those: 1) Farms offered cost-
share payments for government agricultural programs that 
include a NM plan as a condition of the agreement.  2) Farms 
participating in the Farmland Preservation Program/Working 

OPTIONAL TOPICS
Who can write a NM plan? 

A qualified nutrient management planner can prepare 
and sign off on a nutrient management plan. Qualified 
planners include:

Certified crop advisors (CCA)

Certified professional agronomists (CPAg)

Certified professional soil scientists (CPSS)

Farmers who successfully complete a DATCP-approved 
training course 

Is there cost share to assist with nutrient 
management?  

Yes! Incentives include funding for practices such as soil 
sampling, planting a cover crop, or purchasing equipment 
to improve nutrient stewardship. Check with your local 

SnapPlus CONNECTION

What is SnapPlus?

SnapPlus is Wisconsin’s nutrient management planning 
software. The program helps farmers make the best use 
of their on-farm nutrients, as well as make informed and 
justified commercial fertilizer purchases. By calculating 
potential soil and phosphorus runoff losses on a field-
by-field basis while assisting in the economic planning 
of manure and fertilizer applications, SnapPlus provides 
Wisconsin farmers with a tool for protecting soil and 
water quality

What is SnapPlus?  VIDEO

All of the SnapPlus How-To Videos are available on our 
YouTube channel or on the SnapPlus website.  
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Lands Initiative Program. 3) Farms required to possess a 
Wisconsin Pollutant Discharge Elimination System (WPDES) 
permit (NR 243) due to the size of their livestock operation 
(often referred to as CAFOs).  
4) Farms regulated under a local ordinance for manure 
storage or livestock siting  5) Farms issued a Notice of 
Discharge (NR 243) for causing significant discharge 
(manure).

 Z All Wisconsin farms — regardless if they have livestock or 
not — should write and follow a nutrient management plan 
because it just makes good sense!

ADDITIONAL RESOURCES
• Benefits of a NMP   PUBLICATION

• Nutrient Management Plans Working on Wisconsin Farms: Real 
Farms, Real Results   PUBLICATION

Wisconsin County Land & Water office or NRCS office 
annually to see what incentives are available.

What is a CAFO?

A Concentrated Animal Feeding Operation (CAFO) is 
defined as any animal feeding operation with 1000 
animal units or more. To calculate animal units.   
https://dnr.wi.gov/files/PDF/forms/3400/3400-
025A.pdf
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NM2:  NUTRIENT MANAGEMENT PLAN BASICS
A nutrient management plan is dynamic tool that can be used to assess the  
status of nutrients in your fields and optimize future nutrient applications.  

 X NM plan components 

 Z A nutrient management plan has five basic components: 
1) Soil test results, 2) On-farm nutrient resources inventory 
and nutrient crediting of those resources,  3) Cropping plan,  
4) On-farm conservation practices inventory,  5) Nutrient 
application plan.

 Z A NM plan is a dynamic tool that can be used to access 
current soil fertility practices and develop future farm goals. 

 Z A NM plan can be a very effective record-keeping tool.

 Z NM plans require annual updating. 

 X Mechanics of a nutrient management plan

 Z Soil test results provide the base nutrient recommendations 
for each field.

 Z All on-farm nutrient resources – manure, legumes in the crop 
rotation, biosolids and other organic amendments, residual 
soil nitrate – must be included since they all contain nutrients 
and need to be accounted for  or “credited.” 

 Z The plan must be written for the entire crop rotation. 

 Z Areas of the farm with nutrient/manure spreading 
restrictions (see section of the 590 NM standard for more 
information) must be identified.

 Z The farm conservation plan must be updated so that all field 
receiving nutrients are at tolerable soil loss (T) limits.

 Z The nutrient application plan includes all manure, biosolids, 
lime and fertilizer applications.

 Z Most NM plans should include a plan narrative that explains 
issues such as deviations from the 590 standard, soil fertility 
or liming alerts, and/or manure application restrictions. 

ADDITIONAL RESOURCES

• What is a Farm Nutrient Management Plan?   PUBLICATION

• Wisconsin Nutrient Management Basics   PUBLICATION

• Credit What You Spread Card (UWEX Publication A3580)  PUBLICATION

OPTIONAL TOPICS
How often do I need to soil test?  

Most soils should be sampled every 3-4 years with the 
exception of sandy soils which should be sampled every 
2 years. Details on how and when to soil sample will be 
discussed in module S6 Soil Sampling and Procedures. 

Is a NM plan a one-time thing?

No, a nutrient management plan needs to be annually 
updated to reflect any cropping changes from what was 
planned and to determine the economically optimum rate 
for nitrogen fertilizer applications based on price changes 
for fertilizer and/or crops. Since plans are written for a 
multi-year crop rotation, it is highly probable that things 
will change and evolve over the life of the plan.

What are nutrient credits?

Nutrient credits are the fertilizer replacement value of 
non-commercial nutrient resources like manure, biosolids, 
or legumes. Nutrients from these sources become 
available over time as the organic materials decompose. 

For manure, nutrient amounts can be estimated by 

SnapPlus CONNECTION

Making plan writing easier 

SnapPlus is a powerful tool that allows you to use soil test 
data from your fields to calculate the fertilizer amounts 
needed based on crop needs and your management 
decisions using University of Wisconsin data. Additionally, 
users can keep track of manure and nutrient applications 
to make their farms more efficient. 

All of the SnapPlus How-To Videos are available on our 
YouTube channel or on the SnapPlus website.  
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• Credit Legume Nitrogen and Reap the Profits Card (UWEX Publication 
A3591)  PUBLICATION

• Department of Agriculture, Trade and Consumer Protection website’s 
Nutrient Management  WEBSITE

referencing the “book” values with the type and 
amount of manure applied or by having manure tested 
to determine the actual value. Manure testing is often 
recommended for liquid manure and manure that is stored 
for a long period of time or if manure is concentrated. 

For biosolids or other soil amendments, the nutrient 
amounts must be pre-determined by the source or the 
nutrient content of the material must be assessed by a lab. 

For legumes (grown during the previous season), nutrient 
credits are determined by the legume type, stand density, 
and previous harvest management.

How do conservation practices affect 
nutrient management?

Using conservation-focused cropping strategies (i.e., 
reducing or eliminating tillage, growing cover crops, 
planting diverse crop rotations, and/or utilizing rotational 
grazing) can potentially reduce soil erosion, leaching, runoff 
losses of nutrients, and/or increase soil organic matter.

It is estimated that 1 ton of eroded soil may contain 2 
pounds of nitrogen, 9 pounds of phosphorus, 31 pounds 
of potassium, along with varying amounts of calcium, 
magnesium, sulfur, micronutrients, and soil organic 
matter. Keeping soil in place not only reduces nutrient 
loss and potential fertilizer needs, but also protects the 
future productivity of the soil while reducing the risk of 
nutrients entering surface and groundwater bodies.

Soil organic matter is important to nutrient cycling and 
retention. Soil organic matter contains nutrients that can 
become available to plants. It also has a negative charge 
(CEC) that helps protect certain nutrients from loss from 
the soil system by leaching or runoff. Using conservation-
focused cropping strategies may build soil organic matter 
content over time, thereby improving nutrient use 
efficiency and/or reducing supplemental nutrient needs.
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NM3: THE USDA-NRCS 590 NUTRIENT MANAGEMENT STANDARD
Understanding the basic components of the 590 standard is important and will help guide 

the nutrient management planning process.

 X What is the USDA-NRCS 590 Nutrient 
Management Standard?  

 Z The 590 nutrient management (NM) standard is the criteria 
that all NM plans required of agricultural/government 
programs must meet. It is a national United States Dept. of 
Agriculture (USDA) - Natural Resources Conservation Service 
(NRCS) standard that is modified by each state. The 590 NM 
standard regulates the amount of nutrients – from any source  
that can be applied to cropland. In addition, it contains 
nutrient application limitations based on land characteristics 
such as slope, soil type, distance to water, frozen and snow-
covered ground. 

 Z Nutrient application rates contained in the 590 NM 
standard are based on University of Wisconsin research 
recommendations. These recommendations can be found 
in UW-Extension publication A2809 Nutrient Application 
Guidelines for Field, Vegetable, and Fruit Crops in Wisconsin. 

 Z Components of the 590 NM standard deal with:  
1) requirements for all fields, 2) requirements for the 
protection of groundwater, and 3) requirements for the 
protection of surface water.  

 X Key requirements and prohibitions

 Z A NM plan must be an annual plan that includes all fields on 
a farm that will receive any nutrients. The plan must indicate 
that adequate acreage exists to utilize the manure (or other 
organic by-products) nutrients generated on a given farm. 
A winter-spreading plan is also required, if applicable. 
Without going into great detail, the key requirements and 
prohibitions contained in the 590 NM standard are as follows:

 Z Farm fields must be soil tested at least every four years. Soil 
samples must be sent to a Wisconsin-certified (WDATCP) lab.

 Z Individual field nutrient budgets consistent with UW 
recommendations must be developed. Nutrient from non-
commercial fertilizer sources (manure, legumes, soil nitrate, 
etc.) must be accounted (credited).

 Z Follow the nutrient application prohibitions included 
in the 590 NM standard. These prohibitions include: no 

OPTIONAL TOPICS
Do I have to have a NM plan for pastures?

A nutrient management plan must be made for a pasture 
if any of the following conditions apply: 

1) Mechanical applications of nutrients are used 

2) The average stocking rate is greater than or equal to 1 
animal unit/acre 

3) There is a herd present in the winter (not a feedlot)  

For more information on NM planning for pastures see:

https://datcp.wi.gov/Documents/
NutrientMngmtOnPastures.pdf

How can I check my plan for compliance?

A checklist was developed to let you review your plan and 
ensure it follow the guidelines for your operation.

The checklist can be found here: 

https://uwmadison.app.box.com/s/
f62y7gt9qtgxmwzpuj02qouuhyvdz8na

What is a SWQMA?

This acronym stands for Surface Water Quality 
Management Area. From line (66) “Surface water 
quality management areas” or “SWQMA” means all of the 

SnapPlus CONNECTION

SnapPlus and the USDA-NRCS 590 Standard

SnapPlus makes recommendations based on 590 standard 
and also provides different options and standards for 
WPDES permitted farms (CAFOs). 

All of the SnapPlus How-To Videos are available on our 
YouTube channel or on the SnapPlus website.  



nutrient runoff during application, no applications to fields 
exceeding “T”, no applications to areas of concentrated flow 
(waterways), saturated soils, areas adjacent to well, etc. 

 Z Additional prohibitions deal with frozen or snow-covered 
fields and include: setbacks from lakes (1,000 ft) and streams 
(300 ft) – areas referred to as SWQMAs (surface water quality 
management areas), manure application rate limits, field 
slope restrictions, and liquid manure applications over fields 
with shallow bedrock or a history of well contamination from 
manure.

 Z Nutrient applications to non-frozen SWQMAs are allowed 
provided soil conservation practices are in place with 
additional restrictions for unincorporated liquid manure.  

 Z The 590 NM standard contains groundwater protection 
criteria that is focused on nitrogen management on sandy 
soils and shallow soils. Restrictions include: no commercial 
fertilizer N applications in the fall, N fertilizer source (use 
ammonium fertilizer that has been treated with a nitrification 
inhibitor or use slow release forms of N) and timing 
(sidedress or split application) recommendations, manure 
application rate and timing limitations.  

 Z Practices for surface water protection include: avoiding 
the build-up of soil P levels to excessively high ranges, soil 
erosion control, and limiting manure application rates to 
fields based on either soil test P thresholds or phosphorus 
index model rankings.

 X NM programs and regulations

 Z The USDA 590 NM standard is a key component of many 
state, federal, and local programs dealing with agriculture 
and environmental protection. 

 Z Consult with your local county Land & Water Conservation 
Department, zoning office, and NRCS office for information 
specific to where you farm. 

 Z Probably the biggest program prompting state farmers 
to develop NM plans is Wisconsin’s Farmland Preservation 
Program – which was recently renamed to the Working 
Lands Initiative. This program, which attempts to preserve 
farmland through tax credit incentives, was expanded 
many years ago to include NM planning. This program is 
administered by the Wis. Dept. of Ag, Trade & Consumer 
Protection (WDATCP) and is implemented locally by county 
Land Conservation Departments.    

 Z Additionally, the WDATCP offers cost-share incentive 
payment to producers for the preparation of NM plans. The 
program and funding are administered by county Land 
Conservation Departments. When state or federal funds are 
used for cost-sharing manure storage facilities or barnyard 
runoff control systems, a NM plan must also be prepared.  

 Z Federal programs with a NM component are administered 

following:

(a) The area within 1,000 feet from the ordinary high 
water mark of navigable waters that consist of a lake, 
pond or flowage.

(b) The area within 1,000 feet from the high water mark of 
navigable waters that consist of a glacial pothole lake.

(c) The area within 300 feet from the ordinary high water 
mark of navigable waters that consist of a river or stream 
or other non-lake navigable waters.

(d) The area within 300 feet of conduits to navigable 
waters.

What is “T”?

Soil loss tolerance (T) is the maximum amount of soil loss 
in tons per acre per year, that can be tolerated and still 
permit a high level of crop productivity to be sustained 
economically and indefinitely.  T values range from 1 to 5 
tons per acre per year. 

The USDA (1956) defined the following top ten 
influencing factors of tolerable soil loss for a particular 
soil; the rate of soil formation from parent material; the 
rate of topsoil formation from subsoil; reduction of crop 
yield by erosion; soil depth; changes in soil properties 
favorable for plant growth caused by erosion; loss of 
plant nutrients by erosion; the likelihood of rill and gully 
formation; sediment deposition problems within a field; 
sediment delivery from the erosion site; the availability of 
feasible, economic, culturally and socially acceptable, as 
well as sustainable soil conservation practices.
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by the USDA-NRCS. Two of the most popular are the   
Environmental Quality Improvement Program (EQIP) and the 
Conservation Security Program (CSP). 

 Z The Wisconsin Department of Natural Resources (WDNR) 
administers numerous programs with NM compliance 
requirements. These include:

1) Wisconsin Pollution Discharge Elimination System 
(WPDES) Permits required for livestock operations that 
have over 1,000 animal units. (An animal unit = 1,000 lbs 
of animal. 1 cow = 1.4 au). WPDES permits include a NM 
plan. 

2) Notice of Discharge (NOD) which is a complaint-driven 
system where the DNR inspects farms based on a 
reported complaint. DNR and local LCD work with 
operations to correct the problem and provide funding 
to construct the necessary pollution prevention system. A 
NM plan is strongly suggested. 

3) 303(d) Listed Waters identifies water bodies in the state 
that do not meet water quality standards due to point, 
nonpoint (runoff), and other sources of pollution. The 
list prioritizes locations for water quality improvement 
actions. Total Maximum Daily Loads (TMDLs) for the 
main contaminant to a given 303(d) water body are set 
by the WDNR. Implementation strategies (and potential 
regulations) for meeting TMDLs are developed by WDNR 
and local units of government. In agricultural watersheds 
with 303(d) waters, nutrients (phosphorus and nitrogen) 
and sediment are often the main TMDLs.      

 Z Local ordinances such as county manure storage, feedlot, 
and/or livestock siting ordinances often require a NM plan. 

ADDITIONAL RESOURCES

• NRCS Conservation Practice Standard: Nutrient Management Code 590  PUBLICATION

• NRCS Conservation Practice Standard: Technical Note Nutrient Management  PUBLICATION

• ATCP50 Farm Conservation Standards  PUBLICATION

• Department of Agriculture, Trade and Consumer Protection Nutrient Management  WEBSITE
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S1: SOILS OVERVIEW
Soil properties, such as soil texture and organic matter, change over time and space due 
to natural soil processes and agronomic management. SnapPlus identifies some of these 

differences using USDA-NRCS soil maps and information.

 X What is soil?

 Z Soil is a dynamic natural body composed of minerals, organic 
matter, air, and water that acts on and is acted upon by living 
organisms in a thin layer covering the earth’s surface.

 X Inherent vs. dynamic properties 

 Z Some soil properties, such as soil texture and mineral 
composition, are considered inherent, meaning they are the 
result of natural soil formation properties and change little 
over time. In contrast, dynamic soil properties, such as soil 
water, temperature, biological activity, pH and soil nutrient 
levels, change over the short-term and over short distances. 
Dynamic soil properties are influenced by agricultural 
management. 

 Z Agricultural management of soils, including soil testing and 
nutrient applications, must take inherent and dynamic soil 
properties into account to optimize crop nutrient uptake and 
reduce nutrient losses to the environment.

 X Soil composition

 Z Soil texture only includes the mineral fraction of soil. Soil 
textures is defined by particle size (sand, silt and clay) and 
each size fraction has a different impact on soil properties, 
function, and nutrient management.  

 Z The USDA identifies 12 soil textures based upon the percent-
age of sand, silt, and clay in a soil. The textural classifications 
are represented on a soil textural triangle. Soil nutrient recom-
mendations are often differentiated by soil texture.

 Z Soil organic matter contributes to soil fertility, nutrient 
cycling, microbial communities, and soil water dynamics. 
Soil organic matter gains and losses are impacted by tillage, 
organic additions, and crop rotations.

 X Soil formation

 Z Soil properties can vary dramatically throughout a region, as 
well as a single field, due to natural soil forming factors and 
agricultural management.

OPTIONAL TOPICS
What is the Web Soil Survey?

Web Soil Survey is a free website hosted by the USDA-
Natural Resources Conservation Service where the public 
can access soils information for almost all locations in 
the United States. Users can determine the soils mapped 
within identified field, as well as the associated soil 
descriptions, soil property, and soil interpretation data for 
each soil map unit.   
https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm

How to do soil texture by feel? 

Soil texture can be estimated by wetting and ribboning a 
soil sample. Soil texturing by feel takes practice:  
https://www.youtube.com/watch?v=IOyaBxj767s 

SnapPlus CONNECTION

SnapMaps

Soil maps are created for each field using Snap Maps. 
These maps contain field-specific soil information, 
including dominate and critical soil series, based on  
USDA-NRCS information. 

Getting Started with SnapMaps  VIDEO

Navigating SnapMaps’ Tools  Video

Drawing Field Boundaries  VIDEO

All of the SnapPlus How-To Videos are available on our 
YouTube channel or on the SnapPlus website.  
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 Z The five soil forming factors — climate, soil organisms, 
topography, parent material and time — influence soil 
horizonation, texture, organic matter content, and natural 
nutrient supply capacity, which in turn influences soil 
productivity, nutrient recommendations, and management 
options to reduce potential erosion and nutrient losses.

 Z Soil formation, landscape position, and groundwater 
hydrology influence a soil’s drainage class and potential 
soil productivity and management. A soil’s drainage class 
can influence nutrient cycling and potential nutrient loss to 
ground and surface waters.

 X Soil classification and map units

 Z The USDA-NRCS has mapped most soils in the US. Soil series 
are the lowest and most homogeneous class in the soil 
classification system and meet clearly defined soil properties 
and specifications. However, soils are mapped as soil map 
units, which often include a dominate soil series and multiple 
minor components (series), miscellaneous areas, or both that 
do not dramatically impact the soil’s management. 

 Z Farmers can identify the soil map units within their fields 
through USDA soil maps, their agronomists, or the Web Soil 
Survey.

 Z SnapPlus uses the predominant, as well as the most limiting 
(critical) soil series within a field. The predominate soil series is 
used to determine nutrient management recommendations 
for the field. The critical soil series is the most erosion-prone 
soil that comprises at least 10% of the field and is used in soil 
erosion and P Index calculations.

How many named soils are there in 
Wisconsin?

There are more than 730 (734 as of Nov. 2012) named 
soils in Wisconsin.  Each one is unique based upon the 
presence of various horizons, colors, structures, and 
textures.

What is soil drainage class? 

A soil’s drainage class indicates the frequency and 
duration of saturation (soil pores completely filled with 
water) during soil formation. Tile drainage or irrigation 
do not typically influence a soil’s mapped drainage class. 
Better drained soils have a greater depth to saturation 
and therefore, plant roots will typically grow deeper into 
the soil as compared to more poorly drained soils.  

ADDITIONAL RESOURCES
• Management of Wisconsin Soils (UWEX A3588)  PUBLICATION

• Long Term Conventional and No-Tillage Systems Compared  VIDEO

• Soil Aggregation and Water Infiltration  VIDEO

• Soil Organic Matter Accumulation and Oxidation  VIDEO

• Soil Erosion, Soil and Water Management VIDEO

• Soil Quality, Water Use, Precision Ag, Soil and Water Management  VIDEO

• Basic Soil Properties, Soil and Water Management  VIDEO

• Tools For Measuring Soil Compaction  VIDEO

• Residue and Compaction, Soil And Water Management  VIDEO

• Using A Penetrometer to Detect Soil Compaction  VIDEO

• USDA Web Soil Survey   WEBSITE
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S2: SOIL FERTILITY BASICS
Plants require 18 different nutrients to carry out their life cycle!  These are supplied in 

different amounts by soil, air or water and must be available in the right chemical form that 
the plant can use.

 X Essential nutrients  

 Z Plant essential nutrients are nutrients required by the plant 
to carry out its life cycle (go from seed to producing seed). 
To be essential, a nutrient must directly contribute to plant 
nutrition, such as be involved in plant metabolism or enzyme 
activity, and it cannot be substituted by another nutrient.

 Z The 18 plant essential nutrients include carbon, hydrogen, 
oxygen, nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, boron, manganese, copper, zinc, 
molybdenum, cobalt, nickel, and chloride. Carbon, hydrogen, 
and oxygen are derived from air and water.  The remaining 
nutrients are derived from the soil.

 Z Soil derived plant essential nutrients required in greater 
amounts are called macronutrients and include nitrogen, 
phosphorus, potassium, calcium, magnesium, and sulfur. Soil 
derived plant essential nutrients required in lesser amounts 
include iron, boron, manganese, copper, zinc, molybdenum, 
cobalt, nickel, and chloride.

 X Macronutrients

 Z The six plant essential macronutrients can be split into 
two categories – primary and secondary – based upon 
the approximate quantity demanded by plants. Primary 
macronutrients are required in greater amounts than the 
secondary macronutrients.

 Z The primary macronutrients are nitrogen, phosphorus, 
and potassium. The secondary macronutrients are calcium, 
magnesium, and sulfur.

 Z Due to their high demand by plants, the need for frequent 
supplementation (fertilization), and/or their potential risk 
to water quality, nutrient management planning typically 
focuses on managing nitrogen, phosphorus, and potassium 
additions to the soil.

 X Micronutrients

 Z While required in lesser amounts than the macronutrients by 
plants, micronutrients are no less important to plant health 
and productivity. 

OPTIONAL TOPICS
What are the 18 essential plant nutrients?

There are 18 essential nutrients for plant growth. These 
nutrients are divided into two general groups — 
macronutrients and micronutrients. Macronutrients 
are needed in greater amounts, as compared to 
micronutrients, but all are essential for proper plant 
growth and reproduction.

Plants take up specific inorganic forms of each nutrient. If 
a nutrient is not found in these specific forms, the plants 
are unable to take up these nutrients and may become 
deficient.

SnapPlus CONNECTION

What nutrients does SnapPlus manage?

SnapPlus primarily manages nitrogen, phosphorus, and 
potassium additions, however, other nutrients such as 
sulfur, magnesium, calcium, boron, manganese, and zinc 
can also be managed!
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 Z Iron, boron, manganese, copper, zinc, molybdenum, cobalt, 
nickel, and chloride are often found in adequate amounts in 
many Wisconsin soils.  Depending on soil pH and the crop 
being grown, boron, manganese, and zinc fertilizers may be 
more commonly applied than other micronutrient fertilizers 
to corn, soybeans, and alfalfa. Copper and molybdenum 
supplementation is more common in vegetable crops.

 X Nutrient availability  

 Z Not all nutrients found in soil are plant available, as plants 
can only utilize the inorganic forms of nutrients. Organic 
nutrients, such as many of the nutrients found in soil organic 
matter, manure, and plant residues, must be converted into 
inorganic forms by soil microbes before they can be utilized 
by plants.

 Z The chemical form of a nutrient taken up by plants is specific. 
Commercial fertilizers commonly supply this chemical 
form or a form that can be quickly converted into the plant 
available form.

 Z In addition to being in the proper chemical form for plant 
uptake, nutrients must also be dissolved in water.  Plants take 
up nutrients from the soil water through their root systems. 
Nutrients that aren’t dissolved aren’t accessible to plants.

What do plant essential nutrients do?

Nutrients play specific roles in plant growth and metabolism (see table)

What are mobile nutrient deficiencies?

Plant essential nutrients can be divided into two groups – mobile and 
immobile – based upon their ability to be translocated within the plant. 
Mobile nutrients can be moved to where they are needed within the growing 
plant. Therefore, deficiencies of mobile nutrients often first appear in the 
older leaves, as nutrients are translocated to the active growing point.

What are immobile nutrient deficiencies?

Plant essential nutrients can be divided into two groups – mobile and 
immobile – based upon their ability to be translocated within the plant. 
Immobile nutrients are “locked” in place within plant tissues and cannot be 
moved to growing plant parts. Therefore, deficiencies of immobile nutrients 
often first appear in the younger, newly forming leaves. 

ADDITIONAL RESOURCES
• Management of Wisconsin Soils    PUBLICATION

• Soil Nutrient Basics, Concepts of Soil Fertility   VIDEO
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S3: NUTRIENT SUPPLY AND RETENTION
Plant essential nutrients are naturally supplied by the soil. We also add nutrients to fields through 
the use of fertilizers, manures, and legumes. A soil’s charge, known as its CEC, plays an important 

role in determining if a nutrient is held in the soil or if it is lost to the environment.

 X Natural nutrient supply

 Z The primary natural additions of plant available nutrients into 
the soil system include:  decomposition of soil organic matter 
and soil minerals, nitrogen fixation,  deposition of organic 
residues, and atmospheric deposition. 

 Z In a non-legume agricultural system, decomposition of 
soil organic matter and soil minerals are the largest natural 
supply of plant available nutrients. In a legume system, 
addition of nitrogen into the system via nitrogen fixation 
may be significant.

 Z Agronomic practices that impact soil organic matter 
concentrations, as well as microbial communities who 
decompose soil organic matter, can impact nutrient cycling 
and supply.  

 X Supplemental nutrient sources

 Z Natural nutrient supplies are often supplemented with other 
nutrient sources, such as manure, commercial fertilizers, and/
or legumes/green manures, to meet plant nutrient needs and 
boost plant production/yield.

 Z Manure contain most plant essential nutrients, but vary in 
nutrient composition based upon species, rations, handling/
processing, and land application techniques. Commercial 
fertilizers may contain one or more plant essential nutrients 
in known concentrations. Legumes/green manures are 
used to supplement nitrogen additions into the soil, but 
the amount of supplied nitrogen is dependent on legume 
species, productivity, and growth stage at termination.

 Z Due to the varying composition/contributions of manures 
and legumes, proper crediting of nutrient additions in an 
nutrient management plan can be a challenge.  In addition, 
nutrient availability from manure and legumes is often 
dependent on decomposition to convert organic nutrients 
into plant available, inorganic forms. While the chemical 
composition of commercial fertilizers makes nutrient crediting 
more straightforward, the often the quick dissolution and 
availability of nutrients can result in leaching, runoff, and/or 
gaseous losses of the nutrients from the soil system.

OPTIONAL TOPICS
How much N,P,K, and S are contained in  
1% soil organic matter?

The nutrient content of soil organic matter varies by its 
source, as well as stage of decomposition.  However, in 
general, 1% soil organic matter contains approximately 
1000 lbs of nitrogen, 100 lbs of phosphorus, 100 lbs 
of potassium, plus the secondary macronutrients and 
micronutrients.

It is important to note these nutrients don’t all become 
available at once.  The release of nutrients from soil 
organic matter in a plant usable form (the process is called 
mineralization) is controlled by microbial activity and 
weather, soil and soil organic matter conditions.  

SnapPlus CONNECTION

Nutrients

All commercial, manure and by-product nutrient sources 
should be added into the Nutrients tab. Nitrogen crediting 
from legumes is automatically calculated if the legume 
crop is entered into your crop rotation. SnapPlus will also 
calculate how much manure will be available on your farm 
based on your animal units and your collection methods. 

Nutrient Screen Basics  VIDEO

Entering Manure and Biosolids in the Nutrient 
Sources Tab on the Nutrient Screen  VIDEO

Entering Fertilizers in the Nutrient Sources Tab on 
the Nutrient Screen  VIDEO

Estimating Manure Annual Volumes  VIDEO

All of the SnapPlus How-To Videos are available on our 
YouTube channel or on the SnapPlus website.  
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 X Soil nutrient retention

 Z Soils naturally contain a dominate negative charge. This 
negative charge is called cation exchange capacity, or CEC for 
short. Both clay and soil organic matter contribute negative 
charges to a soil’s CEC.

 Z A soil’s cation exchange sites (negative charges) attracts 
positively charged nutrients and non-nutrients dissolved in 
the soil water. This attraction helps reduce the leaching and/
or gaseous losses of these nutrients. Additionally, cation 
exchange sites act as “storage” for plant essential nutrients.

 Z Soils with higher CECs are better able to retain naturally-
derived and supplementally applied nutrients. In Wisconsin, 
fertilizer recommendations often take into account 
differences in soils’ CEC and nutrient storage capacity, by 
recommending split, reduced amounts, and/or the use of 
nitrification inhibitors on coarse textured soils which have 
naturally low CECs.

ADDITIONAL RESOURCES
• Using Legumes as a Nitrogen Source  PUBLICATION

• Management of Wisconsin Soils (UWEX Publication A3588)  PUBLICATION

• Soil Nutrient Basics, Concepts of Soil Fertility  VIDEO

What practices can increase soil organic 
matter?

Agronomic practices that may lead to increases in soil 
organic matter include eliminating tillage, reducing soil 
erosion by wind and water, maintaining living plant 
cover, growing high residue producing crops, and adding 
organics, such as manure or compost. With changes in 
management, total soil organic matter concentrations 
may increase slowly over years to decades.

What is a legume?

Legumes are plants that produce seeds within pods. 
Many legume species live in a mutually beneficial 
(symbiotic) relationship with nitrogen-fixing bacteria, 
such as Rhizobium. The nitrogen-fixing bacteria live inside 
nodules on the legume’s roots, convert atmospheric 
nitrogen into a plant-available form, and provide some of 
this nitrogen to the plant.  Forage legumes, such as alfalfa 
and clover, are often added to livestock diets due to their 
higher crude protein contents.  Additionally, legumes are 
commonly grown as cover crops or green manure crops, as 
the residues may provide nitrogen to other plant species 
grown in a multi-species mix or to a subsequent crop 
(known as an N-credit). 

What are the approximate nutrient 
concentrations in manure?

Manures contain different amounts and forms of 
nutrients depending on animal source, animal diet, 
bedding content, and manure transport, handling, and 
application. Manure will be discussed at greater length in 
later modules.

What is CEC?

Cation exchange capacity (CEC) is an estimate of the soil’s 
ability to hold onto positively charged elements, such 
as ammonium, potassium, calcium, and magnesium, 
dissolved in the soil water.  Soils with a high CEC are 
potentially better able to supply nutrients to a growing 
crop, as compared to those with a lower CEC. A soil’s 
CEC is most significantly impacted by the percentage 
and type of clay within the soil.  Soil organic matter 
also contributes to a soil’s CEC, but its contribution is 
secondary to the soil’s clay content. 



UW Nutrient Management Education Quick Summary 

S4: NUTRIENT UPTAKE BY PLANTS
Plant roots take up nutrients through one of three mechanisms, each with a different 

potential zone of nutrient supply. Soil management and fertilizer placement can significantly 
impact nutrient availability and uptake, particularly for immobile nutrients.

 X Mechanisms of nutrient uptake by plants  

 Z Plants take up nutrients by one of three mechanisms – 
root interception, diffusion, and mass flow. The primary 
mechanism for uptake for each nutrient is partially 
influenced by the nutrient’s mobility or tendency to move 
within the soil water.

 Z Mobile and somewhat mobile nutrients, such as nitrogen, 
calcium, magnesium and sulfur, are primarily take up by 
mass flow.  Immobile nutrients, such as phosphorus and 
potassium, are take up primarily by diffusion.

 Z Soil properties that impact root growth and water movement 
through the soil, such as soil compaction, porosity, and soil 
moisture content, can impact nutrient uptake by impacting 
the size of the root system, amount of soil exploited by the 
root system, and the movement of nutrients to the root 
system.

 X Factors impacting nutrient uptake

 Z As plant roots must typically come very near a nutrient in 
order to take it up, anything that impacts root length, density, 
and root hair production will impact nutrient uptake and can 
result in a plant becoming nutrient deficient even when soil 
nutrient levels are adequate. Soil and plant condition issues 
such as compaction, excess soil salts, root pruning insects or 
disease can decrease root growth and nutrient uptake.

 Z Symbiotic mycorrhizal fungi aid most plants with nutrient 
and water uptake. The fungal hyphae infect the plant root 
and then grow into the soil matrix, increasing the volume 
of soil explored by the plant root system. Suppression of 
mycorrhizal infections may result in less than optimal plant 
growth.

 Z Weather conditions that suppress root growth (cool, wet 
conditions) or plant uptake of water (extreme humidity or 
drought) can result in a plant becoming nutrient deficient 
due to a suppressed nutrient uptake.

OPTIONAL TOPICS
What are the primary mechanisms of plant 
uptake for key plant essential nutrients?

Mechanisms of plant uptake for soil nutrients

Nutrient
Mass 
Flow Diffusion

Root  
Interception

----------------- % -----------------

Nitrogen 99 1 0

Phosphorus 6 91 3

Potassium 20 78 2

Calcium 71 0 29

Magnesium 87 0 13

Sulfur 95 0 5

Copper 98 0 2

Zinc 33 33 33

Boron 97 0 3

Iron 52 37 11

Manganese 80 0 20

Molybdenum 95 0 5

SnapPlus CONNECTION

The Nutrient Application Planner

The spreading method for each nutrient source be entered 
into SnapPlus in the Nutrient Application Planner. You 
are allowed to choose unincorporated, incorporated, 
and subsurface as application type. Banded, starter, and 
pop-up fertilizer applications should be entered in as a 
subsurface application.  You are also able to enter lime 
applications into SnapPlus. 

Planning Manure and Fertilizer Applications Using 
the Nutrient Application Planner  VIDEO

All of the SnapPlus How-To Videos are available on our 
YouTube channel or on the SnapPlus website.  
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 X Fertilizer application placement

 Z Placement of immobile nutrients, such as P and K, near the 
plant’s root system may enhance uptake, particularly in soils 
testing low or very low for that nutrient.  Nutrient placement 
techniques such as deep banding, 2x2 starter fertilizer 
applications, Y-drop applications, and/or foliar applications of 
nutrients are utilized by some producers.

 Z Placement of fertilizers in bands may increase plant nutrient 
uptake and crop yield in certain field and weather conditions.  
This includes in fields with less than optimum soil fertility 
levels, that are no-tilled, and/or compacted, as well as fields 
that are planted late.

 Z Farmers should consider the potential salt and/or ammonia 
gas production potential when choosing fertilizer type, rate, 
and placement. Salt and/or ammonia gas production can result 
in poor growth or plant death, particularly when using pop-up 
fertilizers or banded fertilizers in dry, coarse-textured soils.

ADDITIONAL RESOURCES
• Management of Wisconsin Soils (UWEX A3588)  PUBLICATION

• Proper Use of Cone Penetrometers for Detecting Soil Compaction 
(UWEX publication 4144)  PUBLICATION

• Soil Nutrient Basics, Concepts of Soil Fertility   VIDEO

• Using a Penetrometer to Detect Soil Compaction  VIDEO

How can I gauge if a soil is compact?

Arguably, the easiest way to assess soil compaction 
throughout a field is to use a soil penetrometer. This 
tool measures the amount of pressure required to insert 
a metal rod with a conical tip into the soil profile, also 
known as penetration resistance. Compact soils require 
more pressure to insert the penetrometer into the soil 
profile.

Soil penetrometers often include a color coded, graduated 
gauge that helps the user assess whether the measured 
penetration resistance may negatively impact root 
growth.

How might banded, strip, or Y-drop fertilizer 
applications increase the potential for 
nutrient uptake? 

In certain field, soil, and weather conditions, placing 
applied nutrients closer to the plant’s root system may 
enhance nutrient uptake. Nutrient placement may 
beneficially impact root growth when soil pH is outside 
the ideal range for plant growth, in low and very low 
testing soils, and in no-till soils, for those nutrients taken 
up primarily by diffusion (such as P and K), and/or in late-
plant conditions.
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S5: SOIL pH
Soil pH significantly influences microbial activity and nutrient availability and must be 

managed to maintain crop productivity.

X Soil pH

Z Soil pH is a measure of the acidity/alkalinity of a soil. This is an
important soil metric to know, as the optimal range of soil pH
for plant and microbial productivity often varies by species.

Z Soil pH is the measurement of the concentration of hydrogen
ions (acid) in the soil solution. It is reported on a scale of 0
to 14, with 0 being extremely acid and 14 being extremely
alkaline (low acid). A pH of 7.0 is neutral.

Z Soil pH is based on a logarithmic scale (base 10). This
means for every unit increase or decrease in soil pH the
concentration of acid in the soil changes tenfold.

X Soil acidity causes

Z Soil pH naturally decreases over time due to weathering of
minerals, decomposition of organic matter, plant uptake,
leaching of base cations, and natural rainfall.

Z The addition of ammonium-based nitrogen and elemental
sulfur fertilizers, increased leaching of anions (such as
nitrate), as well as harvesting plant grains and biomass in
agricultural systems also results in the acidification of soils.

X Soil pH impacts

Z Soil pH has a direct impact on the availability of plant
nutrients by influencing the chemical form of the nutrient
present, the activity of nitrogen-fixing bacteria, and plant
growth and productivity. When soils become strongly acidic
(pH<5.5), aluminum, as well as other toxic metals, often
become soluble significantly limiting plant growth.

Z As a general rule of thumb, macronutrients (N, P, K, Ca, Mg, S)
and Mo have increased plant availability at neutral pHs, while
micronutrients (except Mo) are more plant available at
lower pHs.

OPTIONAL TOPICS
How does soil pH vary across Wisconsin?

Wisconsin, generally soils forming on top of carbonate 
bedrock (soils in the east and south) will have higher soil 
pHs than those forming over the top of igneous rocks 
(soils in the central and western portions of the state).  
Agricultural management practices can have a dramatic 
impact on soil pH. Therefore, soil testing is the only way to 
know the pH of your soil.

Why can’t I use soil test strips or store-bought 
pH kits to determine soil pH and lime need?

Purchased soil testing kits are not sensitive enough to 
accurately measure soil pH for agronomic situations. 

Calculating a soil’s lime need requires the use of a 
chemical buffer to determine the amount of exchangeable 
acidity within the soil. A simple soil testing kit cannot be 
used to determine lime need.

You should send properly collected soil samples to a 
DATCP-approved soil testing laboratory for analysis.

SnapPlus CONNECTION

Lime applications

If fields need lime, SnapPlus will let you know. It will 
also create a report for spreading lime. Watch the video 
Planning and Recording Lime Applications for more 
information!

Planning and Recording Lime Applications  VIDEO
All of the SnapPlus How-To Videos are available on our 
YouTube channel or on the SnapPlus website.  



This publication is available from the Nutrient and Pest Management Program, please contact us:  
by phone (608) 265-2660, email: npm@hort.wisc.edu or visit our website at ipcm.wisc.eduNPM December 2021

 X Target pH values

 Z The acceptable range of pHs for most Wisconsin crops are 
listed in University of Wisconsin Extension publication A2809, 
along with the target pH when liming an acidic soil. A soil 
should be limed to reach the target pH of the crop with the 
highest pH requirement within the rotation.

 Z Crops do not require a single specific pH to optimize 
productivity. They will grow well within a range of acceptable 
pHs. In the case of legume crops, the acceptable range of pHs 
for the crop also take into account the optimal pH ranges for 
the symbiotic bacteria that live with the crop.  

 Z While crops will often grow outside of the specified 
acceptable pH range, crop productivity may be limited.  
However, acid sensitive crops, such as alfalfa, may cease to 
grow when the soil pH drops too far below the acceptable 
range of pHs.

ADDITIONAL RESOURCES
• Nutrient Application Guidelines for Field, Vegetable, and Fruit Crops 

in Wisconsin (University of Wisconsin Extension A2809)  PUBLICATION

• Update AgLime – Keys to Increased Yields and Profits  PUBLICATION

• Soil Acidity and Liming Agriculture Nutrient Management  VIDEO

What is the acidification effect of different 
types of fertilizers?

In general, nitrogen fertilizers containing ammonium 
(e.g. urea, ammonium sulfate, etc) are more acidifying 
than those containing nitrate (e.g. potassium nitrate, 
ammonium nitrate, etc). Phosphorus fertilizers, in 
general, are less acidifying than nitrogen fertilizers and 
potassium fertilizers typically have little to no impact on 
soil pH.

What is the recommended pH for crops in 
Wisconsin?

See table 4.2 of University of Wisconsin Extension 
publication A2809, Nutrient Application Guidelines for 
Field, Vegetable, and Fruit Crops in Wisconsin.
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S6: SOIL TESTING AND SAMPLING PROCEDURES
Proper collection and analysis of a soil sample is essential for nutrient management.  

Follow prescribed protocols to ensure quality data. Don’t Guess, Soil Test!

 X Goals and economics of soil testing  

 Z The proper collection of soil samples and interpretation 
of soil test results assists farmers in allocating on-farm 
and commercial nutrient sources in an agronomically and 
economically efficient manner. 

 Z Proper interpretation and application of soil test results can 
result in nutrient applications that protect local surface and 
groundwater quality.

 Z Regular soil testing often provides a positive economic 
return through improved on-farm and commercial nutrient 
allocation and management.

 Z The basis of soil testing is to predict the probably of crop 
response to applied nutrients, thereby balancing crop 
productivity and profitability.

 X Sampling timing, frequency and protocols

 Z Sample collection timing can impact soil test results, so 
sample collection should be consistent between sampling 
periods. 

 Z Soil sampling is required, at minimum, every 4 years for an 
DATCP-approved NMP.

 Z Soil sampling more frequently than every four years may be 
warranted when producing high value crops, in high yielding 
corn silage and alfalfa rotations, or in fields with sand or 
loamy sand textures. 

 Z Many agricultural fields are sampled so that a single 
recommendation is provided for the whole field.  However, 
when nutrients will be variable rate applied to a field, site 
specific sampling is required.

 Z In a moldboard plow system, soil samples should be 
collected to either the depth of tillage or at minimum, 6 
inches.  Specific sampling depth protocols are recommended 
for chisel plow/offset disking, ridge till, and no-till systems.

 Z In-field soil sampling points should be based on the 
recommended collection pattern and in-field variability, 
avoiding any areas that are not representative of the field.

OPTIONAL TOPICS
What is grid point sampling?

Grid-point sampling is the process that uses a global 
positioning system (GPS) to develop equal size grids 
and sampling points for a field.  To accurately capture 
nutrient variability throughout the field, the grids are as 
small as one acre or as large as two to two and half acres 
in size.  The sample point is identified with geographical 
coordinates.  Ten cores in a ten-foot area are taken 
around this point to make a sample.  It is recommended 
to stagger the sampling points throughout the field to 
reduce bias in sampling similar areas in the field.  Instead 
of using the soil test results to make a blanket fertilizer 
application recommendation, grid-point soil test results.

SnapPlus CONNECTION

The importance of naming fields

SnapPlus has a web application called SnapMaps, 
which uses GIS and let’s you locate and draw your fields’ 
boundaries. 

It is really important that you name your fields on your 
maps and then be consistent when you submit your soil 
samples for testing. That way, your results will match-up 
when you import them back into SnapPlus!

You can also print out your maps and mark them up while 
you are sampling. That way you have a record of where the 
samples were taken! 

Drawing Field Boundaries in SnapMaps  VIDEO

Create a PDF Map Using SnapMaps  VIDEO

Importing Soil Sample Test   VIDEO
All of the SnapPlus How-To Videos are available on our 
YouTube channel or on the SnapPlus website.  
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ADDITIONAL RESOURCES
• Soil Samping A2100  PUBLICATION

• Soil Testing Basics  PUBLICATION

• Bumper Crops: Fall Soil Sampling Keys to Success  VIDEO

• Soil Nutrient Basics, Soil Sampling   VIDEO

 X Taking soil samples  

 Z Recommended soil sampling equipment includes:  a field 
map with sampling areas clearly delineated, soil probe or 
auger, clean plastic bucket, and pre-labeled soil sample 
bags.  If collecting geo-referenced samples, a GPS unit will be 
required.

 Z Soil sampling tools and supplies for sample collection 
should be selected upon soil texture/parent material and soil 
moisture level to ensure consistent and proper sample depth 
and volume collection, as well as to improve ease of sample 
extraction.

 Z Field maps and management history should be used to 
identify areas for sampling.  General sampling points should 
be marked and labeled on the map post collection.

 Z Soil samples should be collected following the basic 
protocols for proper whole field soil sampling (minimum 10 
cores for every 5 acres, all samples thoroughly mixed before 
placing in sample bag).

 Z All sample bags should be appropriately labeled and the 
laboratory soil submission form should be completed 
accurately and with sufficient farm and field information to 
generate the proper recommendations and reports.

 Z You should ensure that the field name specified for the soil 
samples matches the field name in SnapPlus to allow for easy 
data import into SnapPlus.

 X Soil lab considerations

 Z If soils are wet, they should be allowed to air dry before 
storing and/or shipping to the testing laboratory. Fresh, non-
dried soils can be taken directly to the lab.

 Z Many commercial soil testing labs are available, but each 
offers different services and pricing.

 Z For a certified NMP, soil samples must be analyzed at a 
DATCP-certified lab using the appropriate protocols.

 Z When using a certified out-of-state laboratory, you should 
verify WI approved extraction methods are used.

What is zone sampling? 

Zone sampling is another process that uses technology 
to determine sampling areas.  Zone sampling uses 
information from yield maps, aerial photographs, or other 
precision agriculture maps to develop sampling areas 
that appear similar.  Sampling can be done through the 
traditional soil sampling process or using a grid-point 
sampling.  If grid-point sampling is done and the results 
show no or little difference between areas, take the 
average of the sample results to create a general fertilizer 
recommendation for the field.

How do I sample contour strips?

Contour strips should be sampled separate if the strip 
is five acres or more using the traditional soil sampling 
techniques.  If the strips are less than five acres, then the 
strips can be combined if the cropping and management 
histories are the same.  Grid-point sampling contours may 
cause unusable soil test results if the grid covers more 
than one strip and all the cores come from one strip or if 
cores are taken from the edge of a strip.

What are some basic guidelines for various 
tillage practices?

Below are guidelines to sampling soil in various tillage 
practices regardless of if using the traditional, grid-point 
or zone sampling methods:

Moldboard plow:  Sample to the depth of tillage 

Chisel plow/offset disk: Sample to ¾ of depth of tillage

Strip till or ridge till: Sample equal number of soil cores 
from ridges and furrows or the area between the rows. 
If fertilizer was not banded in the strips or ridges, collect 
cores at the six inch depth on the ridges.  In the furrow, 
take samples at four inches. Combine the cores to make a 
composite sample.

No-till: No-tilled fields of over five years may develop 
an acidic layer at the surface from nitrogen fertilizer 
applications. This acidic layer may cause triazine 
herbicides to lose effectiveness. To test the pH, sample 
at a two inch depth. It is important to note the sample 
depth on the soil submission form to be tested for pH. 
A phosphorus and potassium test can be requested to 
determine if these nutrients are also building up on 
the soil surface. A six inch sample is still required to 
determine fertilizer recommendations.
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S7: SOIL TEST INTERPRETATION
Soil tests combined with research-based UW-Extension result interpretations can help 

determine nutrient and lime needs for a specific crop.

 X UW soil testing program overview

 Z Wisconsin’s nutrient management recommendations are based 
upon supplying crop nutrients at an economically optimal rate.

 Z Soil testing has limitations, but remains the best tool available 
for predicting lime, phosphorus, and potassium fertilizer needs. 
Additional soil and plant tissue nutrient tests are available.

 Z The basic steps of a soil testing program are to:  1) provide an 
accurate estimate of the level of available nutrients in the soil; 2) 
evaluate the degree of nutrient deficiency or excess that exists for 
the crops grown; 3) Provide recommendations for supplemental 
nutrients to correct the deficiencies while balancing crop 
productivity and economic profitability.

 Z Wisconsin nutrient recommendations are based upon more than 
100 years of research and can be found in Nutrient Application 
Guidelines for Field, Vegetable, and Fruit Crops in Wisconsin (A2809).

 X Quick tour of A2809  

 Z Nutrient Application Guidelines for Field, Vegetable, and Fruit Crops in 
Wisconsin (A2809) describes how to collect soil samples, interpret soil 
test results, and determine nutrient application rates and nutrient 
credits for most crops grown in Wisconsin.  A2809 also provides 
guidelines for nutrient applications to improve nutrient uptake 
efficiency and reduce environmental risk.  A compliant Wisconsin 
NMP follows the nutrient application guidelines outlined in A2809.

 Z The chapters in A2809 are grouped as such:  1) soil sampling 
protocols, 2) required soil testing procedures, 3) base soil and 
crop information from which recommendations are based, 4) 
lime and nutrient recommendations, 5) nutrient crediting for 
manure, organic wastes, and legumes, 6) starter fertilizers, and 7) 
supplemental information.  You are quickly able to find information 
using the PDF bookmarks.

 Z A2809 is revised periodically.

 Z A2809 is available online through UW-Madison Division of 
Extension.

 X What soil test lab results represent

 Z Soil phosphorus and potassium recommendations in Wisconsin 
are tailored to specific soil types based upon soil texture and soil 
organic matter content. 

 Z Soil phosphorus and potassium recommendations are impacted 

OPTIONAL TOPICS
What micronutrients are commonly deficient 
in Wisconsin?

Micronutrients are required in very small amounts by the 
crops. In fact, high levels of some micronutrients may 
become toxic to plants.  Deficiencies of boron, zinc, and 
manganese are often the most common micronutrient 
deficiencies experienced by Wisconsin farms.  Farms 
that apply manure may not experience micronutrient 
deficiencies, as the manure contains several to all the 
micronutrients.

How do I test for micronutrient deficiencies?

Soil testing: Currently, Wisconsin has reliable soil tests 
for boron, manganese, and zinc.  Wisconsin also has tests 
for copper, iron, and molybdenum, but these tests do not 
provide nutrient recommendations.

Plant analysis: If the crop is showing deficiency 

SnapPlus CONNECTION

Importing Soil Sample Test Results 
It is important to request your soil test reports from 
the laboratory in the SnapPlus import format (.csv). 
Additionally, you should verify that the field names in your 
soil test reports match the field names in SnapPlus exactly 
or you will have errors when importing results. If you 
had additional soil tests run outside of those considered 
routine, be sure to review the soil test reports, as you may 
miss some guidance comments that will not import into 
SnapPlus. 

Importing Soil Sample Test Reports  VIDEO
All of the SnapPlus How-To Videos are available on our 
YouTube channel or on the SnapPlus website.  
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ADDITIONAL RESOURCES
• Nutrient Application Guidelines for Field, 

Vegetable, and Fruit Crops in Wisconsin (UWEX 
Publication A2809)  PUBLICATION

• Soil Fertility Guidelines for Pastures in Wisconsin  
PUBLICATION

• Optimum Soil Test Levels for Wisconsin  
PUBLICATION

• Nutrient Management Fast Facts  PUBLICATION

• Soil Testing Basics  PUBLICATION

• Micronutrients Ag Nutrient Management  VIDEO

• Calcium, Magnesium, Sulfur Ag Nutrient 
Management  VIDEO  

• Fundamental Soil Fertility Strategies for Success 
In Corn, Soybeans, and Small Grains   VIDEO

by:  1) existing levels of soil fertility as measured by soil test results, 
2) the P and K demand level of the crops grown, 3) the amount of 
P2O5 and K2O removed with crop harvest, and 4) the yield goal of 
the crops grown. 

 Z A target soil pH is crop specific and is used to determine lime 
requirements and other pH adjustments.

 Z Nitrogen guidelines are not directly based on a soil test 
measurement of nitrogen, but determined by integrating soil 
conditions with the potential economic return to applied N. N 
recommendations to corn and wheat use the maximizing economic 
return to nitrogen (MRTN) approach, which bases nitrogen 
recommendations on soil texture, soil yield potential, average 
growing season GDDs, crop grown and a nitrogen to grain price 
ratio. All other crops, with the exception of potatoes, adjust N 
recommendations based solely upon soil organic matter level.

 X Understanding UW soil lab results 

 Z A soil test report provides the current soil fertility status of the 
sampled field along with recommendations for supplemental 
nutrients and lime. 

 Z A routine soil test indicates the plant-available levels of phosphorus, 
potassium, and any additional soil nutrients you have asked to 
be analyzed, like sulfur, or soil micronutrients such as boron, zinc, 
manganese, and others. It also includes measurement of soil pH, 
which is the acidity of the soil.

 Z The soil test report can be broken into three main sections: 
1) Nutrient Recommendations, 2) Test Interpretations, and 3) 
Laboratory Analysis.

 Z The top left corner of the report identifies the location (by county) 
of the sample, date received and processed by the lab, soil series 
name, field ID, along with field acreage, slope, and plow depth. The 
previous crop is also listed.

 Z In the Nutrient Recommendations section, the crop nutrient need, 
manure and/or legume nutrient credits, and the recommended N, 
P2O5 and K2O rates are shown for each crop provided in the planned 
crop rotation. In addition, the tons of lime required to meet the 
target pH for the rotation are listed.

 Z Nitrogen recommendations for corn or wheat, based upon the 
Maximum Return to Nitrogen or MRTN approach, are listed in the 
second table (if applicable).

 Z In the Additional Information area, additional recommendations 
based upon the submitted field information are listed. 

 Z The Test Interpretations section displays a graphic interpretation 
of soil fertility levels relative to nutrient demands of the intended 
crops with optimum soil test levels highlighted in grey. Also, the 
optimum pH for the crop rotation is illustrated.  

 Z The Laboratory Analysis section lists the individual soil test results 
from each sample to the lab average values. Results for soil pH, 
organic matter, P, K. etc. are found here along with any secondary or 
micronutrients if requested.  

 Z If planning on using SnapPlus to write a NMP, request that the lab 
provide an electronic file (Excel spreadsheet). 

symptoms, a plant analysis is often the best way to 
determine which micronutrient may be deficient.  At 
times it may be necessary to do a plant analysis to 
confirm a soil test result of a deficient nutrient.

How do I handle pastures in my nutrient 
management plan?

Pastures need to be included in a nutrient management 
plan if one or more of the following applies to the farm:

• The pasture receives nutrients such as fertilizer or 
manure applied by tractor and spreader

•  The pasture has an average of more than one animal 
unit (1,000 pounds of animal) per acre throughout the 
grazing season. 

• The pasture has a herd present during winter for 
feeding activities such as bale grazing and the pasture 
is not considered a feedlot.

Pastures do not have to be included in a nutrient 
management plan if the pasture does not receive 
applications of nutrients and one of the below applies:

•  The pasture is a feedlot or an area that is considered a 
barnyard, exercise area, or other area where livestock 
are concentrated, and vegetation is not maintained for 
forage.

• The pasture has an average of less than one animal unit 
per acre throughout the grazing season.
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S8: ALTERING SOIL pH
Soil test pH recommendations are based on crop needs and soil textures. The effectiveness 
of liming materials is measured by the neutralizing index consisting of the fineness and the 

percent calcium carbonate equivalent of the material.

 X Soil pH vs Buffer pH  

 Z A soil’s pH is influenced by both active acidity, those H+ ions 
in the soil water, and exchangeable acidity, those H+ on the 
cation exchange sites.

 Z In order to change a soil’s pH, we must add enough lime to 
neutralize both active and exchangeable acidity. Neutralizing 
only active acidity will not result in a change in soil pH, as the 
H+ on the CEC will simply exchange with other cations and 
replace the neutralized H+ in the soil solution.

 Z When evaluating a soil’s pH and lime need, the pH reported 
on a soil test is a measurement of active acidity. The reported 
buffer pH is a measurement of both active and exchangeable 
acidity.

 Z The reported soil pH is used to answer the question, “Does 
my soil need lime?”. The buffer pH is used to answer the 
question, “How much lime should I apply to my soil to reach 
my target pH?”.

 X Buffering capacity of soil  

 Z A soil’s buffering capacity is defined as its ability to resist a 
change in pH. A soil’s buffering capacity is directly related 
to its CEC.  Soils with higher CECs, such as those with higher 
clay and/or organic matter contents, are more resistant to pH 
change.

 Z Buffering capacity impacts the amount of lime required to 
induce a pH change. Given the same soil pH, a soil with a 
high buffering capacity will require more lime than a soil with 
low buffering capacity to increase the soil pH.  

 Z Buffering capacity impacts the frequency lime may need to 
be applied to a soil. Given the same management practices, 
a soil with a high buffering capacity will require lime less 
frequently than a soil with low buffering capacity to maintain 
the soil within an ideal range for plant growth. 

 X Liming materials  

 Z In order to be a liming material, a compound must contain 
a basic cation (typically Ca, Mg, or K) and neutralize acidity.  

OPTIONAL TOPICS
When is the best time to lime my soil? 

Lime should be applied and incorporated at least 6 to 12 
months prior to planting an acid sensitive crop such as 
alfalfa.  

What are typical application rates for lime?

Application rates for lime should never exceed 12 ton/acre 
(8 ton/acre for potato). The minimum application rate is 
1 ton/acre on sandy soils with <1% OM; all other soils 2 
ton/acre.  

How often should I lime my soil? 

Lime recommendations are made using the target pH 
for the most acid-sensitive crop in a 4-year rotation. No 
additional lime should be applied until the most recent 
application has had 2-3 years to equilibrate with the soil.

SnapPlus CONNECTION

Determining lime recommendations

SnapPlus can provide recommendations for various liming 
materials based on the neutralizing index. This function 
is located in the Cropping tab. Click on the “Lime Rec” 
box where you can add the lime source, the crop year, 
season, the neutralizing index, and the rate.  SnapPlus will 
calculate whether the lime application has met the lime 
need or if an additional application will need to be made.

Planning and Recording Lime Applications 
VIDEO

All of the SnapPlus How-To Videos are available on our 
YouTube channel or on the SnapPlus website.  



This publication is available from the Nutrient and Pest Management Program, please contact us:  
by phone (608) 265-2660, email: npm@hort.wisc.edu or visit our website at ipcm.wisc.eduNPM November 2021

ADDITIONAL RESOURCES
PUBLICATIONS

• AgLime – Key to Increased Yield and Profits  (UWEX Publication A2240) 

• Choosing Between Liming Materials (UWEX Publication A3671)

• When and How to Apply Aglime (UWEX Publication A2458)

• Nutrient Application Guidelines for Field, Vegetable, and Fruit Crops in 
Wisconsin (UWEX Publication A2809) 

• Optimum Soil Test Levels for Wisconsin (UWEX Publication A3030)

• Soil Acidity and Liming, Agricultural Nutrient Management Video

• UW-Madison Soil Science Extension Liming and pH Website

Common limes in Wisconsin include dolomite (calcium-
magnesium carbonate) limestones.

 Z In order to change the soil pH, lime must dissolve into the soil 
solution. Finer ground lime will dissolve more quickly than 
coarser lime, given the same composition, and therefore, 
change the soil pH more quickly.

 Z In Wisconsin, liming material effectiveness is evaluated 
using a neutralizing index.  The neutralizing index takes 
into account the composition, purity and fineness of liming 
materials. Only materials that react within three years after 
application are factored into the neutralizing index.

 Z Lime is typically sold by neutralizing index zones of 10.  Lime 
requirements listed on a soil test report are typically given 
for 60-69 limes and 80-89 limes. The amount of lime with 
neutralizing indexes other than those given on the soil test 
report can be calculated.

 X Alkaline soils  

 Z Alkaline soils are soils with a pH greater than 7. In Wisconsin, 
many soils naturally contain various amounts of carbonate 
limestone or marl, resulting in natural soil pHs above 7.

 Z Acidification of alkaline soils on a large scale is typically 
not economical. On a small scale or for high value crops, 
elemental sulfur is often used to lower the soil pH over time.

 Z Due to presence of naturally occurring liming materials 
in alkaline soils, the soils are buffered against pH change. 
Therefore, changing pH is difficult and requires repeated 
applications of acidifying materials. 

What is an ideal pH level for agricultural 
soils?  

While the optimal pH levels vary for each crop, and 
growers should review pH needs for their specific 
rotations, on average, most horticultural and agronomic 
crops grow best in soil pH between 6.0 and 6.8.
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S9: SOIL PROPERTY INFLUENCES ON NUTRIENT RECOMMENDATIONS
Nutrient recommendations are specific to soil test levels, soil texture,  

soil productivity level, and the crop being grown.

 X Influences on nutrient recommendations  

 Z A certified nutrient management plan follows the nutrient 
recommendations outlined in Nutrient Application Guidelines 
for Fruit, Vegetable, and Fruit Crops in Wisconsin (UW-Extension 
pub A2809). Nutrient recommendations are based, in part, on 
inherent (soil texture, depth to bedrock, drainage class, etc.) 
and dynamic soil properties (soil organic matter level).

 Z Nitrogen recommendations for corn are based on soil yield 
potential, irrigation status and the cost of nitrogen fertilizer 
as well as the anticipated price for corn. The soil yield 
potential ratings for major Wisconsin soils are listed in A2809. 
Nitrogen recommendations for wheat vary by soil texture.  
Nitrogen rates for other crops are based upon soil organic 
matter levels.

 Z Phosphorus and potassium recommendations are based 
upon soil test levels and expected crop yield. Producers 
should identify a realistic yield goal for each crop in the 
rotation from each field based upon average historic crop 
yields.

 Z All nutrient recommendations vary by soil texture.  Due 
to low CEC and/or potential for nutrient leaching, nutrient 
recommendations are lower for soils with textures of sand 
and loamy sand (sandy soil group) and muck soils (soils with 
at least 20% soil organic matter).

 X Fertilizer basics  

 Z By definition, a fertilizer is substance added to the soil to 
increase its nutrient concentrations. Fertilizer can be naturally 
occurring or manufactured substances.

 Z Fertilizers can be solids, liquids, or gasses. Fertilizer selection 
is typically based upon cost per pound of nutrient, ease of 
handling and application, as well as specific soil and cropping 
system factors, such a crop, crop growth stage, soil pH, etc.

 Z A guaranteed analysis must be provided for all materials sold 
as a fertilizer. The three numbers in a fertilizer guaranteed 
analysis represent the % N, % P2O5, and % K20 content of the 
fertilizer on a weight basis.  

SnapPlus CONNECTION

Using liquid fertilizer sources in SnapPlus
SnapPlus can calculate the amount of nutrients applied if 
you are using liquid fertilizers.  In the Nutrient tab you can 
add a new liquid fertilizer by clicking on the green plus 
icon.  A new window will pop up, click on “OK.”  This will 
bring up another window where you can enter the new 
fertilizer details. Select “Liquid” and enter the fertilizer 
name in the text box. Then enter the percent nitrogen 
(%N), phosphorus (%P2O5), and potassium (%K2O).  You 
can also enter in sulfur (%S), magnesium (%Mg), and/
or calcium (%Ca). You will also need to enter the weight 
of the gallon in the “Density” text box.  You can also 
choose if there was a nitrate inhibitor (NO3

- Inh.) added 
to the fertilizer. Once you have this set up you can use the 
fertilizer when adding nutrients in the “Cropping” tab.

SnapPlus can calculate the amount of nutrients applied if 
you are using liquid fertilizers.  In the Nutrient tab you can 
add a new liquid fertilizer by clicking on the green plus 
icon.  A new window will pop up, click on “OK.”  This will 
bring up another window where you can enter the new 
fertilizer details. Select “Liquid” and enter the fertilizer 
name in the text box. Then enter the percent nitrogen 
(%N), phosphorus (%P2O5), and potassium (%K2O).  You 
can also enter in sulfur (%S), magnesium (%Mg), and/
or calcium (%Ca). You will also need to enter the weight 
of the gallon in the “Density” text box.  You can also 
choose if there was a nitrate inhibitor (NO3

- Inh.) added 
to the fertilizer. Once you have this set up you can use the 
fertilizer when adding nutrients in the “Cropping” tab.

All of the SnapPlus How-To Videos are available on our 
YouTube channel or on the SnapPlus website.  
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ADDITIONAL RESOURCES
• Nutrient Management Fast Facts  PUBLICATION

• Nutrient Application Guidelines for Field, Vegetable, and Fruit Crops in Wisconsin (UWEX Publication A2809)  PUBLICATION

• Soil Fertility Guidelines for Pastures in Wisconsin (UWEX Publication A4034) PUBLICATION

• Optimum Soil Test Levels for Wisconsin (UWEX Publication A3030)  PUBLICATION

• Fundamental Soil Fertility Strategies for Success in Corn, Soybean & Small Grains  VIDEO  

• UW-Madison Soil Science Extension Soil Fertility Basics  WEBSITE

OPTIONAL TOPICS
Which nutrients are readily available in the soil for plant update?

Nitrogen is readily available in the ammonium (NH4+) and nitrate (NO3
-) forms. Phosphorus binds quickly 

to soil particles and only becomes available through the weathering of the soil material or through 
diffusion. Potassium is readily available to the plant in the ion form of K+.

What are organic fertilizer options?

There is a wide array of products being sold that claim to be organic. You must work with your organic 
certification agency to determine which products are approved to apply to your farm.

How do I accurately calculate my fertilizer rate for each material?

To calculate the fertilizer rate, you will need the soil test recommendation and the analysis of the 
fertilizer you want to apply.  For example, a soil test recommends that an alfalfa field needs 155 pounds 
of potassium (K20) applied and you would like to use potash (0-0-60). To determine the amount of 
potash to apply to the field divide the amount of potassium needed by the fertilizer percent as a decimal.  
Remember the 60 in the analysis of potash is a percent, so when calculating the amount, you will need 
to use .6 in the equation. In this case we would divide 155 by .6 and get 258 pounds of potash to spread. 
It may be necessary to round to the nearest round number depending on the capabilities of the fertilizer 
spreader.

If you are planning on using more than one fertilizer to apply one particular nutrient, such as a starter 
fertilizer followed by a sidedress nitrogen application then there are a couple extra steps. Using the starter 
and side dress example, A2809 recommends a rate of 105 pounds of nitrogen to be applied to a corn crop.  
You are planning on using 200 pounds of a 20-10-20 starter fertilizer followed by a side dress application 
of urea (46-0-0). To determine how much nitrogen you are applying in the starter you will need to 
multiply 200 by .2, remember fertilizer analysis are percentages and need to be changed to a decimal 
when doing this math.  When you multiply these numbers, you get 40 pounds of nitrogen applied in the 
starter fertilizer. Take the original recommended amount, 105 pounds, and subtract the 40 pounds being 
applied with the starter. This will be 65 pounds remaining that the crop needs. Now divide the 65 pounds 
needed by .46 (the analysis of the urea) and you will get 141 pounds of urea to be spread. Again, you may 
need to round to nearest round number depending on the spreader capabilities.

How is soil organic matter measured?

Soil organic matter is measured in many soil testing labs by simply heating the soil well above 1000° F 
and burning all the organic matter off. The change in soil weight from pre-burn to post-burn is then used 
to calculate the percent soil organic matter. 
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N1: NITROGEN BASICS 
Nitrogen is all around us but needs to be in certain forms to work in plants and agriculture.

 X Nitrogen function in plants

 Z Plants absorb more nitrogen than any other element. It is essential 
for structural, genetic and metabolic compounds in plant cells. 

 Z Nitrogen deficiency symptoms (yellowing) occur in older leaves. 

 Z Excessively green plants at the end of summer can indicate too 
much nitrogen was available to the plant. 

 Z Plants use nitrogen in the ammonium (NH4
+) and nitrate (NO3

-) 
forms.

 X Nitrogen cycling in cropping systems

 Z Nitrogen is present in several forms, some available and some not 
available for plant uptake.

 Z Nitrogen is added into an agricultural system via biological fixation 
by legume plants, soil organic matter, crop residue, manures and 
biosolids, commercial fertilizer, and atmospheric fixation and 
deposition. 

 Z During the normal nitrogen cycle, nitrogen can be lost via 
denitrification, volatilization, leaching, and NH4

+ fixation. 

 Z Nitrogen losses in an agronomic cropping system include harvest, 
leaching, runoff and erosion. 

SnapPlus CONNECTION

Nitrogen application rates
SnapPlus uses the Maximum Return to Nitrogen (MRTN) 
ratios to determine the appropriate nitrogen rate. The 
approach is used for corn and wheat. Additional crops 
such as potato, sweet corn, grass pasture, etc. have 
nitrogen recommendations in SnapPlus from University of 
Wisconsin-Madison Publication A2809. 

All of the SnapPlus How-To Videos are available on our 
YouTube channel or on the SnapPlus website.  

OPTIONAL TOPICS
How does the nitrogen cycle work in cropping systems? 

The nitrogen cycle displays the process for nitrogen movement and use within the ecosystem. See other side for graphic.

What is the role of microbes in nitrogen cycling? 

Microbes help convert nitrogen into usable forms for plant update.  Specifically, nitrogen-fixing bacteria are species which can convert atmospheric 
nitrogen to nitrate which is then able to be taken up and used by the crop.

What do the chemical forms of nitrate and ammonium look like? 

Nitrate is NO3
- and ammonium is NH4

+.  Many nitrogen fixing bacteria can convert other forms of nitrogen into ammonium and nitrate.

How do I calculate the nitrogen application rate based on desired nitrogen units?

The number found on a fertilizer label or bag is the percent of product in that material. For example, urea fertilizer has a fertilizer grade of 46-0-0, which 
means that urea contains 46% nitrogen. So, if you need to apply 160 lbs of N as your rate, you would calculate the amount of urea you would need to apply, 
in this case 160, divided by 0.46 to equal 348 lbs/acre of urea.  
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ADDITIONAL RESOURCES
• Nutrient Application Guidelines for Field, Vegetable, and Fruit Crops 

in Wisconsin (UWEX Publication A2809)  PUBLICATION

• Management of Wisconsin Soils (UWEX Publication A3588)  PUBLICATION

• Introduction to Nitrogen Management (part 1)  VIDEO

• Introduction to Nitrogen Management (part 2)  VIDEO

• Introduction to Nitrogen Management (part 3)  VIDEO

• Introduction to Nitrogen Management (part 4)  VIDEO
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N2: BASE NITROGEN (N) RECOMMENDATIONS AND CREDITING
Soil tests combined with research-based UW-Extension result interpretations can help 

determine nutrient and lime needs for a specific crop.

 X UW nitrogen recommendations

 Z University of Wisconsin uses a MRTN philosophy for base nitrogen 
recommendations for corn and wheat. MRTN stands for Maximum 
Return to Nitrogen, which determines N rate that provides for 
maximum economic return based on both the cost of N and an 
anticipated crop price. 

 Z A MRTN example: First determine your nitrogen to corn price ratio. 
If nitrogen is $0.60/lb and the projected price for corn is $4.50 bu/
ac, the ratio would be .10 (orange). If your  field’s soil has high yield 
potential and the previous crop was corn, then the range for the 
recommended N rate is 135-160 lb/A.  In the notes section, there 
are further considerations to take into account in refining the 
recommendation.

 X Manure nitrogen credits

 Z Manure contains valuable nutrients including plant available 
nitrogen (nitrate and ammonium forms) and organically-bound 
nitrogen that is not immediately available but becomes available 
over time.

 Z It is essential if applying manure to fields that the nutrients in the 
manure are credited against base fertilizer recommendations. 

 Z Manure nitrogen credits may change by the type of manure, 
storage, and application method.

 Z Book value averages can be used to estimate nutrients in manure 
or manure can be sampled and tested to determine nutrient values. 

 X Legume nitrogen credits

 Z Legumes interact with soil bacteria to biologically fix nitrogen for 
the plant. After the legume is harvested, there is still plant-available 
nitrogen in the soil for the next crop. This nitrogen needs to be 
credited to the base N recommendation.

 Z The amount of nitrogen credited varies by the legume crop, stand 
density, soil type, and harvest management.

 Z A legume credit example: the crop being grown the first year 
after terminating a good (70-100% stand density) alfalfa stand 
with greater than 8 inches of regrowth on medium-textured 
soil should have 190 lb/a nitrogen subtracted from the base N 
recommendation. 

 Z With the MRTN approach to nitrogen recommendations for 
corn, any soybean nitrogen credit is accounted for in the base 
recommendation.  

OPTIONAL TOPICS
Can I sample manure for analysis? 

Yes, although there are book values that can be used, it 
is recommended that you submit a sample to determine 
actual nutrient content of manure. Samples should be 
sent to a certified program sampling lab such as the UW-
Soils Lab.  

Details on samples and how to end frozen samples in for 
analysis can be found at:  
https://uwlab.soils.wisc.edu/manure/ 

Where can I get help calibrating a manure 
spreader? 

The Nutrient and Pest Management Program or your local 
Extension educator can help! The basic method is to use 
portable scales to weigh the spreader both empty and 
with a typical load size. Then calculate a tons per acre 
spreading rate using field records on how many loads 

SnapPlus CONNECTION

Changing MRTN settings 
Nitrogen fertilizer guidelines for corn and wheat use a 
flexible system designed to provide Maximum Return to 
N (MRTN) based on the cost of N and the anticipated corn 
price. SnapPlus planners can enter a N:Corn Price Ratio or 
keep the default setting. 

The default setting for both corn and wheat crops is 0.05/
MRTN. The MRTN rate for each field and crop year can 
be reset from either the Cropping screen or the Rotation 
Wizard (for multiple fields and years).

SnapPlus: Adjusting MRTN  VIDEO
All of the SnapPlus How-To Videos are available on our 
YouTube channel or on the SnapPlus website.  
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ADDITIONAL RESOURCES
• MRTN Nitrogen Guidelines for Corn in WI  PUBLICATION

• Know How Much You Haul  PUBLICATION

• Credit What You Spread  PUBLICATION

• Credit Legume Nitrogen and Reap the Profits  PUBLICATION

• MRTN Nitrogen Guidelines for Wheat in WI  PUBLICATION

• Using Legumes as a Nitrogen Source  PUBLICATION

• Calibrating a Manure Spreader  VIDEO

• Nitrogen Management Rates  VIDEO

• Corn Nitrogen Rate Calculator  WEBSITE

• WI Corn Nitrogen Rate Calculator  APP

• Nitrogen Price Calculator  APP

• Nutrient Crediting  APP

were put on a particular field of known acreage. This rate 
can be considered the “standard” for a farm, keeping in 
mind that typical ground speed, PTO speed and spreader 
settings stay the same.

What does MRTN stand for and how is it 
used?  

MRTN mean Maximum Return to Nitrogen, and it helps 
calculate the optimum nitrogen rate needed to be applied 
based on the economic return for the crop. The range is 
calculated based on the price of nitrogen as well as the 
anticipated crop sale price.

Why does MRTN not use the 20 lb/N legume 
credit from soybean?  

When using MRTN, the nitrogen fertilizer adjustment 
for a preceding soybean crop is already reflected in the 
recommended rates for corn and wheat nitrogen fertilizer 
recommendation, so no nitrogen credit is needed. 
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N3: ADJUSTING BASE N RECOMMENDATIONS IN CORN
Additional testing can provide valuable data to adjust nitrogen recommendations! 

 X Preplant Nitrate Test (PPNT)

 Z The PPNT assesses nitrate carry-over from the previous growing 
season and is used to adjust preplant or sidedress

 Z N application rates for corn and wheat.
 Z PPNT soil samples are collected in the early spring after frost has 

dissipated and prior to planting or any preplant
 Z applications of N. PPNT samples are collected in 0 to 1-foot and 1 to 

2-foot depth increments from the soil profile.
 Z PPNT credits (from lab results) should be subtracted from MRTN 

recommendations.

 X The Presidedress Nitrate Test (PSNT)

 Z The PSNT assesses early season N mineralization, as well as N 
carry-over from the previous growing season and is used to adjust 
sidedress N application rate to corn.

 Z PSNT soil samples should be collected when corn is at V3 to V5 
(approximately 6 to 12 inches tall) or approximately two weeks 
before a planned sidedress N application. PSNT samples are 
collected from the top 1 foot of the soil profile. 

 Z PSNT credits (from lab results) should be subtracted from the MRTN 
sidedress recommendation.

 X Other available tests

 Z The end of season stalk nitrate test can help evaluate current 
N management strategies for a field. Plants that have received 
inadequate N will remove N from the lower stalk and leaves during 
the grain filling period, while those that have received more N than 
needed to attain maximum yields, tend to accumulate nitrate-N 
in the lower stalks at the end of the season. Test results can help 
modify and improve future N management strategies.

 Z Plant tissue analysis provides the concentration of N, P, K, Ca, 
Mg, S, Zn, Mn, B, Cu, and Fe in the plant sample. It is important to 
follow crop-specific guidelines for plant sampling. These sampling 
guidelines include stage of growth, plant part, and sample size for 
diagnostic plant tissue analysis. 

 Z Normalized Difference Vegetation Index (NDVI) and Normalized 
Difference RedEdge (NDRE) are measures of the state of plant 
health based on how the plant reflects light at certain frequencies. 
These indexes give a full picture of chlorophyll content which is 
one of the main nitrogen indicators. It is important to understand 
that these are newer technologies and their direct application to 
fertilizer rate has not yet been confirmed. 

OPTIONAL TOPICS
How to I read the results of a PPNT? 

Preplant Nitrate Test, (PPNT), assesses nitrate carry-over 
from the previous growing season and is used to adjust 
preplant or sidedress N application rates.  A PPNT is most 
effective when corn follows corn in rotation. 

How to I read the results of a PSNT? 

The presidedress soil nitrate test measures the amount 
of nitrate-N in the crop root zone that “carried over” from 
the previous growing season or has been released from 
a previous legume crop or manure application. Residual 
nitrate that is present in the spring is available to crops for 
the growing season. For example, if the PSNT result in 13 
ppm, that would translate into a 35 lb N/acre credit. 

When do I collect samples for an end of 
season stalk nitrate test? 

Samples should be taken 1 to 3 weeks after black layer 
formation.  The end-of-season stalk nitrate test is 
intended to be a tool to help corn growers determine 
if their N management practices were adequate or if 
adjustments could be made to improve profitability and/
or reduce N losses to the environment.

SnapPlus CONNECTION

Changing nitrogen rates
Changes to nitrogen rates based on soil nitrate tests can 
quickly be made using the rotation wizard and applying 
nutrient systems.

All of the SnapPlus How-To Videos are available on our 
YouTube channel or on the SnapPlus website.  

• Soil Nitrate Tests for Corn Production in Wisconsin: 
Preplant and Pre-Sidedress Nitrate Tests  PUBLICATION

• Nitrogen Management-Testing  VIDEO

• Wisconsin Pre-Sidedress Nitrate Test (PSNT)  VIDEOA
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N4: MANAGING NITROGEN APPLICATIONS
The use of appropriate nitrogen fertilizer management practices has  

both environmental and economic advantages.

 X Nitrogen (N) fertilizers

 Z Nitrogen fertilizers commonly used in Wisconsin includes urea (46% 
N), ammonium sulfate (21% N), anhydrous ammonia (82% N), 28% 
urea ammonium nitrate (UAN), 32% urea ammonium nitrate (UAN). 

 Z Nitrogen fertilizers are interchangeable, however, due to 
application methods of liquid, dry, and gas products, application 
timing may heavily influence fertilizer type purchased. 

 Z Nitrogen application rates are adjusted based on previous crop and 
nutrient credits from manure and legumes.

 Z Fertilizer blends are commonly applied to Wisconsin field crops 
needing nitrogen and other macronutrients; these blends are 
based on application rate, soil test value, crop need, and fertilizer 
product purchased. 

 X Uptake and loss potential of nitrogen

 Z The best times to apply nitrogen in Wisconsin depends on soil type 
and soil temperature. Generally, from a water quality protection 
and farm economics perspective, fall applications of commercial 
fertilizer nitrogen should be avoided.

 Z The best time to apply manure in Wisconsin is prior to planting or 
after soil temperatures have dropped below 50 degrees F in the fall. 

 Z Nitrogen applications are restricted by environmental and 
landscape restrictions include soil temperature, soil type, and 
proximity to bedrock. 

 Z SnapPlus can provide manure restriction and prohibition area maps.

 X Placement of nitrogen applications 

 Z Application method of N (surface, injection, broadcast, band, 
foliar, and incorporation) has advantages and disadvantages both 
environmentally and economically. 

 Z Starter fertilizer is often desired, however, is not always necessary. 
 Z Split applying nitrogen has become common practice on many 

Wisconsin farms and is a way to reduce risk but may not always be 
necessary based on soil type. 

ADDITIONAL RESOURCES
• Nitrogen Extenders and Additives for Field Crops  PUBLICATION

• Nitrogen Management Placement  VIDEO

OPTIONAL TOPICS
Do nitrification inhibitors work? 

Yes, when applied at the right time. A nitrification 
inhibitor temporarily delays the conversion of ammonium 
to nitrate. It is used to prevent nitrate losses should 
weather conditions conducive to N loss occur.

When should I use a poly-coated urea? 

Polymer-coated urea (PCU) is a slow-release nitrogen (N) 
fertilizer product in which each urea prill is individually 
coated with polymer (plastic). PCU benefits are realized 
when environmental conditions cause substantial N loss, 
however, damage to the polymer coating can change 
the release pattern of N during the growing season, 
decreasing the effectiveness of PCU.  Details on if and how 
to use can be found at: 

https://learningstore.extension.wisc.edu/
products/testing-the-quality-of-polymer-coated-
urea-p1872 

SnapPlus CONNECTION

Changing nitrogen rates
When entering starter fertilizer in SnapPlus, starter is 
entered as a subsurface application. Recommendations 
allow an extra 20 lb N and 20 lb P allowed above the 
regular recommendations that are allowed/recommended 
by A2809 in some situations as starter.

Entering Fertilizers in the Nutrient Sources Tab on 
the Nutrient Screen  VIDEO

Planning manure and fertilizer applications using 
the Nutrient Application Planner  VIDEO

All of the SnapPlus How-To Videos are available on our 
YouTube channel or on the SnapPlus website.  
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UW Nutrient Management Education Quick Summary 

How do urease inhibitors improve fertilizer applications? 

Urease inhibitors can reduce ammonia losses and improve nitrogen efficiency when used properly.  

What new research is being done in advanced nitrogen management? 

New research is occurring, and many advances are in progress to advance nitrogen management.  New approaches for materials, placements and timings 
are being done.  Other research includes expanding nutrient use efficiency, new varieties which need less nitrogen, and also looking at new ideas such as 
hyperspectral imaging. Once these approaches are finalized, then growers can continue to adopt these strategies.



UW Nutrient Management Education Quick Summary 

P1: PHOSPHORUS BASICS 
Phosphorus is an essential plant nutrient but phosphorus is also a threat to surface water 

quality. Preventing soil erosion and reducing surface runoff help protect water quality.

 X Phosphorus (P) basics   

 Z Phosphorus (P) is an essential plant nutrient. P is required for 
photosynthesis, respiration, seed production, etc.  

 Z P deficiency in crops is rare in Wisconsin because most of 
our soils contain P levels in excess of crop demand. This has 
been the result of long-term P additions to fields exceeding P 
removal from crops.

 Z P deficiency in crops: In corn, the seedling will often appear 
purple in color. Often times factors other than P deficiency 
can cause the purpling of corn. Such factors could be: slow 
root development due to a cold start to growing season with 
the roots not yet reaching out to the surrounding soil and/or 
starter fertilizer band); hybrid characteristics; herbicide injury. 

 Z Eutrophication, which is the aging of lakes and streams, is 
accelerated by nutrient additions.

 Z In freshwater ecosystems, P is the nutrient that increases 
eutrophication.

 Z P additions to surface waters stimulates algae and aquatic 
vegetation growth.

 Z The result can be green weed-choked water, foul odors, low 
dissolved oxygen levels as this material decomposes, fish kills 
from the low dissolved oxygen, and potential formation of 
toxic blue-green algae.

 Z Degraded water quality can reduce the recreational, 
aesthetic, and functional value of water.  

 Z It is very important to prevent P from reaching lakes and 
streams. Runoff water and eroded soil from landscapes are 
major contributors of P to surface waters.

 Z Point source pollution occurs through a specific, identifiable 
source such as a discharge pipe, etc. Nonpoint source 
pollution occurs over a large area, such as a watershed. 
Overland flow of water (i.e. runoff) is the main delivery 
mechanism in nonpoint source pollution.

 Z Non-point sources can be urban ( lawns, construction 
erosion, streets), industrial (sewage sludge applications) or 
agricultural (fertilizers and manure).

 Z The contribution of each non-point source can be significant 
and is a function of the land use within a given area, such as a 
watershed.

OPTIONAL TOPICS
What is eutrophication?

The basic process of eutrophication of Wisconsin 
freshwaters is  1) phosphorus leaches or runs off the 
land surface into water bodies, 2) phosphorus stimulates 
algae growth, 3) algae dies, sinks to the bottom, and is 
decomposed, and 4) the decomposition process strips 
oxygen from the water resulting in habitat impairment 
and death of aquatic life.

How much algae may be produced from one 
pound of P?  

While the estimates vary, it is often assumed 300 to 500 
lbs of wet algae can be produced for every one pound of 
phosphorus that reaches a fresh water body (lake, pond, 
river, or stream).

SnapPlus CONNECTION

Protecting water quality

In addition to assisting farms manage on-farm and 
purchased nutrients, SnapPlus also helps farms identify 
potential management practices leading to impaired 
surface water quality. By assessing the calculated P-Index 
for each field, farms can determine if soil test levels, 
nutrient additions, and agronomic practices in that field 
are potentially increasing the risk of phosphorus being 
transported to local rivers, streams, lakes, or ponds. Fields 
with lower P-Indexes are less likely to lose phosphorus to 
surface water bodies.

All of the SnapPlus How-To Videos are available on our 
YouTube channel or on the SnapPlus website.  
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ADDITIONAL RESOURCES
• Phosphorus Movement from Land to Water  

PUBLICATION

• Understanding Soil Phosphorus (UWEX 
Publication A3771)  PUBLICATION

• Soil Phosphorus Management  VIDEO

• Agricultural Management Practices for 
Phosphorus  VIDEO

• Dietary Phosphorus and Nutrient Management 
Planning  VIDEO

• UW-Madison Soil Science Extension Phosphorus 
and Potassium  WEBSITE

 X The P cycle   

 Z Sample collection timing can impact soil test results, so sample 
collection should be consistent between sampling periods. 

 Z Soil sampling is required, at minimum, every 4 years for an 
DATCP-approved NMP.

 Z Soil sampling more frequently than every four years may be 
warranted when producing high value crops, in high yielding 
corn silage and alfalfa rotations, or in fields with sand or 
loamy sand textures. 

 Z Many agricultural fields are sampled so that a single 
recommendation is provided for the whole field.  However, 
when nutrients will be variable rate applied to a field, site 
specific sampling is required.

 Z In a moldboard plow system, soil samples should be collected 
to either the depth of tillage or at minimum, 6 inches.  
Specific sampling depth protocols are recommended for 
chisel plow/offset disking, ridge till, and no-till systems.

 Z In-field soil sampling points should be based on the 
recommended collection pattern and in-field variability, 
avoiding any areas that are not representative of the field.

 X Phosphorus movement on landscapes   

 Z Recommended soil sampling equipment includes:  a field map 
with sampling areas clearly delineated, soil probe or auger, 
clean plastic bucket, and pre-labeled soil sample bags.  If 
collecting geo-referenced samples, a GPS unit will be required.

 Z Soil sampling tools and supplies for sample collection 
should be selected upon soil texture/parent material and soil 
moisture level to ensure consistent and proper sample depth 
and volume collection, as well as to improve ease of sample 
extraction.

 Z Field maps and management history should be used to 
identify areas for sampling.  General sampling points should 
be marked and labeled on the map post collection.

 Z Soil samples should be collected following the basic 
protocols for proper whole field soil sampling (minimum 10 
cores for every 5 acres, all samples thoroughly mixed before 
placing in sample bag).

 Z All sample bags should be appropriately labeled and the 
laboratory soil submission form should be completed 
accurately and with sufficient farm and field information to 
generate the proper recommendations and reports.

 Z You should ensure that the field name specified for the soil 
samples matches the field name in SnapPlus to allow for easy 
data import into SnapPlus.

Do natural lands (forests, wetlands, and 
prairies) contribute non-point P to surface 
water bodies?

Phosphorus is lost from natural lands to surface water 
bodies through the movement of dissolved phosphorus 
from decomposing plant materials and phosphorus 
attached to eroded soil materials. While natural lands do 
lose phosphorus to surface water bodies, the magnitude 
of loss is often significantly less than from managed 
agricultural and urban systems.

How does soil pH impact phosphorus 
fixation?

Phosphorus fixation is a chemical reaction that occurs 
when dissolved phosphorus (commonly phosphorus 
applied via fertilizers or manure) reacts with other ions 
in the soil water to become a solid. Once a solid, the 
phosphorus is no longer plant available. Solid phosphorus 
will not become plant available again until the mineral 
dissolves (which is a slow weathering reaction). 
Maintaining a soil pH near 6.5 will help to keep applied 
phosphorus available for plant uptake.



UW Nutrient Management Education Quick Summary 

P2: PHOSPHORUS MANAGEMENT 1
Preventing soil erosion and reducing/eliminating surface runoff protect water quality.  

Soil test phosphorus levels should be maintained at the optimum range.  

 X Soil conservation  

 Z The most effective agricultural management practice for 
protecting surface water quality is to minimize runoff and soil 
losses from cropland.

 Z Soil conservation practices include management practices 
(cover crops, diverse crop rotations, conservation tillage, 
contour farming, etc.) and structural practices such as buffer 
strips, waterways, diversions, terraces, etc. 

 X Soil testing and P application rates   

 Z P applications to cropland should be based on recent soil 
test results, realistic crop yield goals, and assessment/
crediting any P nutrient credits from manure and other soil 
amendments. 

 Z Regular and systematic soil testing is required for 
determining P application rates. See S6 Soil Testing and 
Sampling Procedures for guidance on how and when to 
collect soil samples.

 Z Optimum soil test levels are the goal for the soil fertility 
status of fields. At optimum, recommended P additions are 
approximately equal to crop removal of P. Soil test levels 
for P (and K) range from very low, low, optimum, high, and 
excessively Nutrient applications at rates higher than crop 
utilization are unwise from both an environmental and 
economic perspective.  

 Z An additional parameter impacting P fertilizer rates is crop 
yield goal. Use a multi-year average (3-5 years) for yield plus 
10-15%. Yield goal estimates too low will underestimate 
nutrient need of the crop. Yield goals too high will 
overestimate the nutrient need of the crop resulting in 
over-application of fertilizer and a higher likelihood for P 
contributions to water bodies.  

 Z For both economic and environmental benefits, it is 
important that the P (and other nutrients) contributed 
from cropland-applied non-commercial fertilizer sources is 
credited against the P recommendation from the soil test 
report. These sources include manure, biosolids/sludge, 
whey, etc. See the Manure Management section of this 
curriculum for information on how to do this. 

SnapPlus CONNECTION

Adding phosphorus applications
When adding phosphorus fertilizers into the Cropping 
tab of SnapPlus, be sure to properly enter the season and 
spreading method for all added nutrient products. Starter 
phosphorus fertilizers applied with the planter should be 
entered as spring, subsurface applications. 

All of the SnapPlus How-To Videos are available on our 
YouTube channel or on the SnapPlus website.  

OPTIONAL TOPICS
What are the common P fertilizers found in 
Wisconsin?

There are several common fertilizers that contain 
phosphorus used in Wisconsin. The two most common 
dry fertilizers are monoammonium phosphate (MAP, 
11-52-0) and diammonium phosphate (DAP, 18-46-0). 
These fertilizers contain both nitrogen and phosphorus. 
Therefore, both nutrients must be accounted for in a 
nutrient management plan and when calculating an 
appropriate fertilizer rate. In some areas, triple super 
phosphate (0-46-0), a dry single nutrient fertilizer, may be 
available. In addition to these fertilizers, several fertilizer 
blends, containing various concentrations of phosphorus 
may be available in dry and liquid formulation. For 
example, liquid ammonium polyphosphate (10-34-0) is 
often used as a starter fertilizer.

What are optimal soil test levels? 

The optimum soil test level for a given nutrient depends 
on a number of factors, including crop to be grown, 
soil type, and contributions from the subsoil. This helps 
determine the amount of nutrients application needed 
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 Z Average soil test P (STP) levels of Wis. cropland have been 
steadily increasing over the past over 50 years. Since the mid-
1970s, STP levels have exceeded the excessively high levels 
for most crops.

 Z The build-up of STP values over time is due to  additions of P 
exceeding crop removal.

 Z Build-up of P is not always a bad thing, provided runoff and 
erosion are minimized, but high STP increases the risk for P 
loss to water bodies. 

 Z Good news: Over the past 15 years average STP values in 
Wisconsin appear to have leveled off and may be slightly 
decreasing. Due to improved nutrient management 
planning?  

 Z Just as it takes time to build-up STP values, it takes time to 
also draw them down. Explain soil buffering capacity and 
illustrate a crop removal / soil draw-down scenario.

 Z Monitor STP variability among fields and use this information 
to plan manure applications. Prioritize those fields with lower 
P (and K) values for future manure applications – if possible.

 X P fertilizers and application strategies   

 Z Common commercial P fertilizer products: triple super 
phosphate and diammonium phosphate.

 Z If large amounts of commercial P are required, the fertilizer 
should be broadcast and followed with incorporation as soon 
as possible after application. Remember P is strongly bound 
to soil particles, but adequate soil and P contact must occur 
via tillage.  

 Z Smaller, annual P applications for row crops such as corn 
should be band-applied as starter fertilizer at planting. A 2 x 2 
starter fertilizer band placed below the soil surface provides 
good soil – P contact.  

 Z Many producers find through the NM planning process that 
they can significantly reduce starter fertilizer application 
rates and save substantial money as a result. Excessive 
application rates of starter fertilizer should be avoided. 

 Z For corn grown on soils that are slow to warm in the spring, 
it is often beneficial to apply a minimal amount of starter 
fertilizer that delivers approximately 10 lb N, 20 lb P2O5, and 
20 lbs of K2O. No more than this amount of starter should be 
applied to soils that are in the excessively high range. 

 Z Any nutrients (N, P and K) applied as starter fertilizer need 
to be credited/accounted against the overall nutrient 
recommendation from the soil test report.  

based on your soil test levels.  Optimal soil test levels are 
the goal of good nutrient management.

Is the use of starter P and K fertilizers 
profitable even when soil test levels are 
excessively high? 

The potential profitability of using starter fertilizers is 
greater in lower testing soils. The probability of profitable 
response from starter P and K fertilizers in excessively 
high soil test levels is low, but increases as planting date is 
delayed, particularly with longer maturity corn varieties.  

See Table 10.2 in A2809 (link below in Additional Resources)

How long does it take to drawn down soil P 
levels?

It can take many years to reduce phosphorus concentrations 
in high and extremely high testing soils. The rate of 
phosphorus draw down is dependent on the soil type, crop 
being grown, and the amount of biomass removed from the 
field. Soil phosphorus levels will potentially decline faster in 
a forage production system than in a grain system, simply 
due to the amount of plant material being removed from 
the field.

ADDITIONAL RESOURCES
• Management Options for Farms with High Soil Test 

Phosphorus Levels PUBLICATION

• Nutrient Management Fast Facts   PUBLICATION

• Nutrient Application Guidelines for Field, 
Vegetable, and Fruit Crops in Wisconsin (UWEX 
Publication A2809)  PUBLICATION

• Understanding Soil Phosphorus (UWEX Publication 
A3771)  PUBLICATION

• Phosphorus Balancing: The In’s and Out’s  PUBLICATION

• Soil Fertility Guidelines for Pastures in Wisconsin 
(UWEX Publication A4034) PUBLICATION

• Soil Phosphorus Management  VIDEO

• Agricultural Management Practices for Phosphorus   
VIDEO

• Dietary Phosphorus and Nutrient Management 
Planning  VIDEO

• UW-Madison Soil Science Extension Phosphorus 
and Potassium  WEBSITE



UW Nutrient Management Education Quick Summary 

P3: PHOSPHORUS MANAGEMENT 2
Proper management of manure application, dietary phosphorus and  

soil test phosphorus levels protect water quality. 

 X Manure management 

 Z To properly use manure as a nutrient resource, the manure’s 
plant-available nutrient content along with its application 
rate must be known. In addition, the manure must be applied 
uniformly across a field. See the manure management 
section of this curriculum for additional information about 
manure nutrient crediting. 

 Z When applying manure to cropland, one of two nutrient 
use strategies can be used: 1) a nitrogen (N) strategy that 
applies manure at rates to meet the crop’s N demand, or 2) a 
phosphorus (P) strategy that applies manure at rates to meet 
the crop’s need for P.  

 Z The N strategy is most common as it allows higher manure 
application rates than a P-based strategy. However 
applications at a N rate supply P (and K) at rates greater than 
crop need – if that crop is corn. The result is a build-up in STP 
(and K) with repeated applications. This method is more time 
and labor efficient than a P-based strategy and is preferred 
when spreadable acres are limited. 

 Z A manure application strategy to meet the P needs of the 
crop will result in lower manure application rates than 
a N-based strategy, but will not build up STP. However, 
additional commercial N fertilizer will need to be applied 
to crop’s N need. This manure application strategy is less 
efficient relative to labor, time, and economics as manure 
must be spread on more acres than a N-based strategy. 

 Z A P-based manure application strategy is more acceptable 
if the crop rotation need for P is supplied with a single 
manure application rather than single year P needs. Allows 
for practical manure application rates and meets the 590 NM 
standard.

 Z STP thresholds for manure applications ---- see below (P3.3) 
for more information.

 Z Unincorporated manure applications, including no-till, can 
increase the loss of P in the DP form. This form of P can 
have immediate impacts on water quality. Incorporation of 
manure within three days of application is a recommended 
practice for reducing DP losses from manure. However, 
incorporation of manure has the potential to increase TP (DP 
plus PP) losses through increased soil erosion.

OPTIONAL TOPICS
Are soil test phosphorus (STP) levels 
increasing?  

Soil test P levels are increasing due to phosphorus 
applications which exceed crop removal. This importance 
of this is that higher levels could lead to additional runoff 
and erosion, so additional conservation options should be 
used to limit environmental concerns.  

Why is dietary phosphorus so important? 

Farm animals need adequate protein, energy, and 
nutrients in their feed in order to meet their nutritional 
needs, but dietary rations often contain excess nutrients, 
particularly P, and this dietary P intake is directly related 
to the P content of manure. The higher the dietary P 
levels, the higher the concentration of P in the manure. 
Excess dietary P accelerates the build-up of soil P and 
increases the potential for P losses from manured fields.

SnapPlus CONNECTION

P management strategies

In addition to providing the P-Index for each field, 
SnapPlus also helps you track phosphorus removal and 
balance over the rotation. It is important to monitor this 
information, particularly in high and excessively high 
testing soils, to ensure nutrient applications are not 
leading to further buildup of soil nutrient levels.

All of the SnapPlus How-To Videos are available on our 
YouTube channel or on the SnapPlus website.  



 Z A compromise may be limited incorporation of manure 
by chisel, disk or injection - preferably on the land contour 
– maintaining soil residue and surface roughness. Such a 
practice can reduce both DP and TP.  

 Z Winter/late fall/early spring manure applications to 
sloping land have the potential to add P to runoff. Manure 
applications should be limited to those fields with slopes 
of 6% or less. The 590 NM standard allow for manure 
applications to slopes >6% IF soil conservation measures 
(contour strips, crop residue, etc.) are in place. 

 Z Beware of site considerations/restrictions for manure 
applications:
1) Do not apply manure in areas of concentrated flow within a field 

(waterways, ditches, etc.).

2) Do not apply manure within 1,000 feet of lakes or 300 feet of 
streams unless it is incorporated within three days. Do not 
apply manure to these areas when they are frozen.  

 Z Fields with lower soil test phosphorus (and potassium) levels 
should be targeted for manure applications.

 X Dietary P management

 Z Livestock feed has been found to be a major contributing 
factor to the build-up of P surpluses on farms.

 Z The build-up of soil P is accelerated when livestock are 
overfed P in dietary rations. High P in livestock dietary intake 
results in elevated P content of livestock manure. 

 Z Overuse of dietary P supplements significantly accelerates 
the build-up of soil test P levels to excessive levels and 
increases the potential for P losses from manured fields. 

 Z Another consequence is an increase in the amount of land 
required for application of manure if P-based rate limitations 
are to be met.

 Z Manipulation of the dietary P intake of livestock is a 
management option for reducing or slowing the build-up of 
soil test P levels on farms.  

 Z P is often over fed for two reasons: 1) False belief that high 
P diets improve animal reproduction. 2) Available and 
affordable feed supplements are often high in dietary-P. 

 Z Best management practice: Follow (and do not exceed) 
National Research Council (NRC) feed recommendations for 
dairy cattle. Good news: Wisconsin dairy producers have done 
a great job in reducing dietary P in their feed rations over the 
past 15 years. 

 X Soil test P limits and thresholds 

 Z Brief recap of P2.2: 
- Average soil test P (STP) levels of Wis. cropland have been steadily 
increasing over the past over 50 years. Since the mid-1970s, STP 

How is the P-Index calculated? 

In Wisconsin, the P-Index is calculated by estimating 
average runoff phosphorus (P) delivery from each field 
to the nearest surface water in a year given the field’s 
soil conditions, crops, tillage, manure and fertilizer 
applications, and long-term weather patterns. It is 
reported as a whole number – the higher the number, the 
greater the likelihood that that field is contributing P to 
local water bodies. This is used for nutrient management 
planning and to minimize phosphorus runoff.  

ADDITIONAL RESOURCES

• Dietary phosphorus considerations in dairy 
management  PUBLICATION

• Phosphorus Balancing Card: Purchasing 
Supplements  PUBLICATION

• Phosphorus Balancing Card: Optimizing Dietary 
Phosphorus Levels  PUBLICATION

• Phosphorus Balancing Card: Dietary Phosphorus 
and Spreadable Acres  PUBLICATION

• Soil Phosphorus Management  VIDEO

• Agricultural Management Practices for 
Phosphorus  VIDEO

• Dietary Phosphorus and Nutrient Management 
Planning  VIDEO

• Wisconsin P Index  WEBSITE

• UW-Madison Soil Science Extension Phosphorus 
and Potassium  WEBSITE
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levels have exceeded the excessively high levels for most crops.

- The build-up of STP values over time is due to additions of P 
exceeding crop removal.

- Build-up of P is not always a bad thing, provided runoff and 
erosion are minimized, but high STP increases the risk for P loss to 
water bodies. 

 Z The 590 NM standard contains the following limitations for 
the application of manure or other organic by-products to 
cropland based on STP values:  
< 50 ppm P: [No commercial P (other than starter P) to be applied.] 

Manure/organic by-products can be applied at rates up to 
the N need of the following crop. This strategy will allow for a 
continued build-up of STP.

50-100 ppm P: Limit manure application rates up to the P removal 
of the crops to be grown over the crop rotation (max of 8 years). 
This strategy will maintain current levels of STP. 

>100 ppm: No manure applications allowed, with a caveat for farms 
that have nowhere else to go with manure. Then, apply manure 
at rates 25% less than crop removal of P over the crop rotation 
(max of 8 years).

 Z If a producer is having difficulties meeting the above, try 
using the P index tool for greater flexibility/allowances for 
manure applications. 

 X P index overview

 Z The phosphorus index (PI) is a model that contains multiple 
site-specific factors to assess the potential for a field 
(landscape) to deliver P to surface waters.

 Z The PI considers both source of nutrients and potential for 
transport of nutrients to water. 

 Z Source of P includes fields with high levels of STP, and/or 
fields that have received manure or fertilizer applications.

 Z Transport of P is directly related to runoff and erosion losses 
from land.

 Z The PI identifies areas within a landscape where both the 
source of P and potential for transport to water are high. 
These critical areas require the application of management 
practice to reduce P loss while other areas of the landscape 
can be more flexible in fertilizer and manure management.  

 Z In the NMP process, the PI can occasionally provide greater 
flexibility to the selection of fields for manure spreading 
than using the soil test P thresholds contained in the 590 NM 
standard. 
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K1: POTASSIUM BASICS AND MANAGEMENT
Potassium (K) is an essential plant nutrient and is not a threat to water quality. Because 

soil potassium levels can change quickly (especially with forage crops), soil potassium levels 
should be monitored regularly and maintained at optimum levels.  

 X Potassium basics 

 Z Potassium (K) is another essential plant nutrient. K is utilized 
in plants for respiration, photosynthesis, water and nutrient 
transport, metabolism, protein & starch production, etc.  

 Z K deficiency in crops is common in Wisconsin due to the large 
demand for it by many of the agricultural crops grown here – 
particularly dairy forage crops such as corn silage, alfalfa, etc. 
In addition, in tight financial years, supplemental K fertilizer 
applications are often cut or reduced out of economic 
necessity.

 Z K deficiency in crops: In corn and soybean, K deficiency 
appears a yellowing or browning of the margins of the older 
(bottom) leaves of the plant. In alfalfa, white/gray spots 
appear along the outer margins of the older leaves of a 
plant. Because K is a mobile element in the plant, deficiency 
symptoms appear on the oldest leaves first. 

 Z Potassium, like most soil nutrients, moves through a series of 
chemical and biological cycles from soil to plant to animal.

 Z K is released slowly over time from the weathering of soil 
minerals and clay particles. This process is far too slow to 
meet the K needs of agricultural crops.

 Z K is also added to the soil through the breakdown of soil 
organic matter.

 Z Supplemental K is added to soils from commercial fertilizers, 
manure, and biosolid applications.   

 Z Plants utilize K through root adsorption of K in the soluble 
(dissolved) form from the soil solution.

 Z K is removed from the soil by crop uptake and subsequent 
harvest.

 Z K can be lost due to leaching on sandy and organic soils. 
Sands do not contain enough clay (CEC) to hold potassium 
and K is weakly bound to organic matter. Because of this, 
sandy and organic soils often test low for K.

 Z K can also be removed from the soil by erosion and runoff; 
however, this is not a threat to water quality like P losses are.

 Z There exist three pools of K in soil: unavailable K, slowly-
available K, and available K.  

SnapPlus CONNECTION

Potassium fertilizer recommendations
If the potassium level in your soil test is at or below 
the optimum test value a positive crop response will 
likely result from a fertilizer application. SnapPlus will 
recommend that an application of a potassium fertilizer 
source be made. Recommendations are for the specific soil 
type and crop with the greatest potassium demand (see 
A2809) to build the soil to the optimum test level and/or 
maintain the soil at the optimum test level. Additionally, 
SnapPlus determines the potassium (K2O) balance for a 
field based on potassium additions from fertilizer and 
estimated crop removal so a farmer can predict how 
potassium levels are changing in their fields.

All of the SnapPlus How-To Videos are available on our 
YouTube channel or on the SnapPlus website.  

OPTIONAL TOPICS
What is the role of K in plants?

Potassium is essential for many plant functions including: 
water movement and retention, stomata function, 
enzyme activation impacting protein, starch, and energy 
transfer, and stand persistence/overwintering potential 
of forages.

What is the salt index of various potassium 
fertilizers?

A salt index does not predict the amount of fertilizer that 
will lead to crop injury. Rather it allows us to compare 
fertilizers materials to each other, identifying those with 
the most potential to cause plant injury. Salt indexes 
should be considered when applying starter fertilizers, 
particularly pop-up fertilizers.



 Z Unavailable K: This form of K is contained within the 
structure of soil minerals and clay. Some of this form of K is 
released over time as minerals weather, but does not occur 
rapidly enough to supply crop K need. The majority of K in 
soils is unavailable.

 Z Slowly available K: This is K that is trapped or “fixed” within 
clay particle layers. This K is slowly released in plant-available 
forms over time but usually in amounts much less than crop 
demand – particularly on sandy and organic soils. Slowly 
available K acts as a reservoir (or storehouse) of K – releasing 
K over extended periods of time. 

 Z Available K is dissolved in the soil water and also held on the 
surface of clay particles – where it can easily move to the soil 
solution. Plants uptake K in the dissolved form. As dissolved K 
is taken up by plants, K is released into the soil solution from 
the surface of clay and organic matter particles. Soil tests 
measure K that is in the available form.

 X Soil testing to monitor K     

 Z Monitor soil K levels with regular, routine soil testing.

 Z Soil K levels can change quickly – just the opposite of 
phosphorus. This is due to large K removal rates of corn 
silage, alfalfa and other forages.

 Z Sands & organic soils may require annual K applications. It 
is difficult to build up K levels in these soils as they do not 
retain K.

 Z Use soil test results to ID fields that need or do NOT need 
additional nutrients.

 Z Use soil test results to prioritize fields for manure 
applications. Target fields low in K.

 Z Likewise, use soil test results to prioritize fields for 
commercial fertilizer applications if financial resources are 
limited and do not allow all fields in need of K to be fertilized. 
Prioritizing fields low in K will yield the greatest return from 
fertilizer applications.

 Z Follow UW nutrient guidelines for K applications which are 
based on K soil test results AND realistic crop yield goals.

 Z Realistic yield goals should be based on multi-year yield 
averages for a given crop on a specific field plus 10-15%.

 Z Strive to maintain soil test levels for K (and P) in the 
“optimum” range.

 Z At optimum, nutrients applied are approximately equal to 
nutrients removed by the crop.

 Z Be certain credit any K supplied by non-commercial 
fertilizer sources such as manure, biosolids, etc. See manure 
management section for more information.

What are common potassium fertilizer 
sources?

Common potassium fertilizer sources are potassium 
chloride (KCl), potassium sulfate (K2SO4), and potassium 
nitrate (KNO3).

Why is potassium abbreviated with the letter K? 

While potassium comes from the English word “potash”, 
the symbol K comes from its Latin roots where it is called 
kalium.

ADDITIONAL RESOURCES
• Soil and Applied Potassium (UWEX Publication 

A2521)  PUBLICATION

• Soil Potassium, Ag Nutrient Management  VIDEO
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 X Potassium fertilizers and application strategies  

 Z The most common commercial K fertilizer is potassium 
chloride, also called potash with a grade of 0-0-60/62.

 Z Other K fertilizers include potassium sulfate (0-0-50), 
potassium nitrate (13-0-44), and potassium-magnesium 
sulfate (0-0-22).   

 Z Commercial K fertilizer can be applied in a subsurface band as 
starter, broadcast as either a solid or liquid, and/or injected.

 Z Many farms are applying more starter fertilizer than needed. 
Reductions in starter rates have been common for farmers 
developing a nutrient management plan.

 Z For corn grown on soils that are slow to warm in the 
spring, a minimal amount of starter fertilizer that delivers 
approximately 10 lb N, 20 lb P2O5, and 20 lb of K2O can be 
beneficial. No more than this amount of starter should be 
applied to soils that are in the excessively high range. Any 
nutrients (N, P and K) applied as starter fertilizer need to be 
credited against the overall nutrient recommendation from 
the soil test report.  

 Z Manure and biosolid applications provide K and other 
nutrients. Credit these nutrients appropriately.  

 X Manure-K applications to hay     

 Z Manure applications to hay, either prior to seeding or as a 
topdress fertilizer, are techniques for supplying potassium 
and efficiently distributing manure on a farm.

 Z If a soil test report recommends potassium for a new alfalfa 
stand, manure could be applied to the field prior to the 
seeding to deliver the needed K. Caution: if oats are also 
seeded, the chances of lodging are high if the oats are 
intended for grain due to the additional N being supplied by 
the manure.

 Z Another method of using manure to supply K to hay is the 
use of manure as a top-dress fertilizer. If considering this, be 
certain to: 
1. Target older hay stands (don’t damage young stands with 

increased traffic, weed seed introduction, stimulation of grass 
growth).   

2. Limit application rates to 10-12 tons/acre or 3,000-5,000 
gallons/acre (avoid smothering and salt injury).

3. Spread on firm, dry soils to avoid compaction.
4. Spread as soon as possible after cutting to avoid burning the 

alfalfa regrowth.  

 Z Be aware of forage from fields with excessively high 
potassium levels. Excessive potassium levels in forages 
(> 3%) can cause increased incidences of milk fever and other 
related illnesses in cattle.
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M1: MANURE FOR CROP NUTRITION AND SOIL HEALTH
Manure is a valuable resource for crop production. Land-applied manure adds essential 

nutrients for crop growth but requires careful management to optimize economic benefits 
and prevent negative environmental impacts.

 X Nutrient content of manure

 Z Manure provides nitrogen, phosphorous, potassium, sulfur and 
other essential plant nutrients.

 Z Manure nutrients exist in both mineral forms and organic forms, 
which affect plant availability over time. Manure nitrogen 
undergoes chemical transformations when applied to soil that 
affect both plant availability and potential for environmental loss.  

 Z Differences exist in manure nutrient content between animal 
species. Livestock feeding and nutrition also influence manure 
nutrient content.

 Z Nutrient content and crop availability differ according to storage 
and handling methods (liquid versus solid) as well as method 
and timing of land application (surface application versus soil 
incorporation).

 Z UW Extension provides guidelines for determining nutrient credits 
from manure applications. Manure nutrients can be used to meet 
soil test recommendations for crop production.

 Z Nutrient content and availability from manures can be estimated 
according to published crediting guidelines or according to 
chemical analysis of a manure sample conducted by an accredited 
laboratory. 

 Z Nutrient credits are determined using the manure’s nutrient 
content and the application rate in tons or gallons/acre.

 X Organic amendment for soil health

 Z Manure supplies organic matter to the soil and has potential 
benefits to soil health.                                                                

 Z There are many different types of organic material in manures 
(degradable carbon from bedding, digested feedstuffs, etc.).

 Z Degradable carbon and microbial biomass from manure contribute 
to a functioning soil ecosystem, thus benefiting plant growth and 
crop productivity. 

 Z Manure benefits to soil health include provision of food for 
microbes, nutrient cycling and soil aggregation and resiliency 
benefits (water, air, productivity).

 X Natural resource concerns  

 Z Field losses of nutrients in manure can be sources of environmental 
contamination affecting groundwater quality and the health of 

OPTIONAL TOPICS
Does manure processing affect nutrient 
content and availability? 

Manure processing (liquid-solid separation, anaerobic 
digestion, composting) can alter the nutrient 
concentrations or chemical form of nutrients within 
the manure. For example, liquid-solid separation often 
results in multiple manure streams – a solid component 
higher in phosphorus and a liquid component higher in 
potassium. Anerobic digestion often leads to a manure 
stream with the same total nitrogen content as the raw 
manure, but with a higher percentage of the nitrogen in 
the ammonium form.  Due to the variability in processer 
operation and manure nutrient contents, it is important 
to test all manure streams at application to properly 
take credit for plant essential nutrients in a nutrient 
management plan. 

SnapPlus CONNECTION

Manure Book Values
Unless you enter in the nutrient values from a manure 
lab analysis results into the program, SnapPlus will 
automatically load the nutrient “book” values for your 
manure into the program.  Manure “book values” are the 
result of data collection on thousands of manure samples 
over many years.    

Entering Manure and Biosolids in the Nutrient 
Sources Tab  VIDEO

Using the Manure Production Estimator  VIDEO

All of the SnapPlus How-To Videos are available on our 
YouTube channel or on the SnapPlus website.  
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aquatic ecosystems in surface water resources (ponds, lakes and 
streams).

 Z The primary nutrient loss mechanisms include leaching of nitrate-N 
to groundwater and phosphorous and nitrogen losses to lakes 
and streams from surface water runoff and soil erosion. Negative 
effects from nutrient deposition to lakes and streams include weed 
and algae growth and oxygen depletion for fish and other aquatic 
organisms (biological oxygen demand).     

 Z There are manure application guidelines, and in some cases legal 
requirements, intended to prevent or minimize the risk of manure 
contamination of water resources (See M4 Manure Application Precautions). 

ADDITIONAL RESOURCES
• Nutrient Crediting for Manure and Organic Waste  VIDEO

• Manure Tracker  APP

Are there advantages and limitations 
associated with using book values versus 
sampling and laboratory analyses? 

Wisconsin manure book values are based upon the 
results of many thousands of manure samples from 
across the state and can provide a good estimate of a 
manure’s nutrient content. As noted, manure nutrient 
concentrations are impacted by animal species, age, 
and ration, as well as manure handling processing 
and storage. Therefore, testing your farm’s manure 
will provide a more accurate estimate of its nutrient 
concentration and will reflect the impact of your animal 
and manure management on manure quality.

Do manures have differing impacts on soil 
health?

Manures vary dramatically in organic matter (solid) 
content and nutrient concentrations and therefore, will 
have differing impacts on various soil health indicators, 
such as soil organic matter, microbial activity, and soil 
aggregation. Manure impacts on soil health indicators 
will also be influenced by manure processing, handling, 
and application rate and type, as well as local weather/
climate characteristics and soil properties.

In general, manures with higher solid contents may more 
dramatically impact soil health indicators than liquid 
manures.

What about fall manure applications?

Bumper Crops: Capturing value from manure by 
planning fall applications  VIDEO
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M2: MANURE ANALYSIS, INVENTORY AND APPLICATIONS
An accurate inventory of the amount of manure and its nutrient content is essential to 

optimizing manure nutrient use efficiency and farm profitability. Applying manure at the 
appropriate time and rate and with the appropriate management practices in place to 

prevent nutrient losses is a key part of a nutrient management plan.

 X Manure analysis – sampling

 Z Collecting a representative sample is critical for obtaining 
accurate results. There are different ways to sample various 
manure types, storage structures, and pumping equipment.

 Z Commercial laboratories accepting manure samples have 
guidelines for submission.

 X Manure analysis – interpreting the results

 Z It is important to distinguish between total nutrient content 
and plant-available nutrient content of manure.

 Z Reports may list both 1st year and 2nd year credits, as well as 
total nutrient content.

 Z Additional analyses for carbon, ammonium or nitrate may be 
useful for manipulated or processed  manures. 

 X Manure inventory  

 Z The amount of manure produced and collected by the 
farm, or imported to the farm, on an annual basis, needs to 
be determined in order to know how much is available for 
spreading.

 Z Use the Midwest Plan Service (MWPS) and UW Extension 
factsheets to estimate manure generated per animal unit of 
various species and feeding management; SnapPlus also has 
tools for estimating manure production and collection.

 Z Storage structure capacity can be used to determine 
spreadable liquid manure inventory.

 Z Total manure production must be allocated to cropland in a 
nutrient management plan according to crop nutrient needs 
and environmental protection criteria within each field (NRCS 
590).

OPTIONAL TOPICS
What economic factors should I consider 
when buying, selling, or trading manure? 

The dollar value of manure is impacted by: 1) nutrient 
content and nutrient value, 2) productivity enhancement 
from manure as a soil health amendment or as an energy 
source (electrical co-generation via anaerobic digestion), 
and/or 3) cost of hauling and application. 

How can I estimate manure production?

SnapPlus has several tools to help you estimate the 
amount of manure generated on your farm, as well as the 
amount of manure collected.  To use these tools, you will 
need to know the total number of animals on your farm 
by type, and size, the size of your manure storage, and/or 

SnapPlus CONNECTION

Entering Spreader Calibration Information

SnapPlus will ask you to verify all of your fertilizer 
and/or manure spreader calibration methods on 
the first screen (Farm Tab).  Your choices are custom 
applications, equipment calibrations, and amount 
applied per acre. Additionally, SnapPlus will assist you 
in estimating the amount of manure generated on 
your farm.  This can be done by estimating the manure 
produced by livestock number, type, and size, the 
capacity of your manure storage, and/or the amount 
of historical manure loads applied to farm fields. 

All of the SnapPlus How-To Videos are available on our 
YouTube channel or on the SnapPlus website.  



This publication is available from the Nutrient and Pest Management Program, please contact us:  
by phone (608) 265-2660, email: npm@hort.wisc.edu or visit our website at ipcm.wisc.eduNPM January 2022

 X Determining & adjusting application rates

 Z Manure application rates should be calculated to meet, but 
not exceed, nutrient requirements on fields across the farm.

 Z For manure hauled from production facilities to crop 
production fields for application, the average amount of 
manure contained in each load in tons (solid) or gallons 
(liquid) must be determined.

 Z For solid or semi-solid manure, weighing the manure 
spreader both empty and full (a representative load) is one 
method for determining an average load’s weight.

 Z For liquid manure, use 80 percent of the manufacturer’s tank 
volume rating as an estimate for gallons per load.

 Z For liquid manure pumped to the field for drag line injection 
or irrigation, gallons applied can be estimated according to 
storage volume emptied. 

 Z In all cases, the amount hauled or pumped needs to be 
divided by acres applied to determine the application rate. 
Application rates can be adjusted to match crop nutrient 
needs in a process of calibration. 

 X Field and seasonal considerations

 Z Manure applications to cropland should be planned in 
accordance with standards for prevention of manure and 
nutrient losses to surface waters on a field-level basis.

 Z Manure applications to cropland should be planned in 
accordance with standards for prevention of manure and 
nutrient losses to groundwater on a field-level basis.

 Z The USDA NRCS conservation standard 590 specifies 
performance requirements for applications all nutrients, 
including manure, to cropland in Wisconsin.

 Z There may be additional county or local legal requirements 
controlling manure applications. 

 Z The Manure Runoff Risk Advisory System can assist in 
identifying when and where spreading manure poses risks to 
surface waters.

 Z There are winter spreading restrictions in Wisconsin for 
surface water quality management areas (SWQMAs), slopes, 
and shallow soils over fractured bedrock. It is important to 
know the rules developed by the state and local government.

the historical number of loads of manure applied to your 
farm fields per year.

How do I calibrate my manure spreader?

The Nutrient and Pest Management Program has several 
resources to guide you through the process of calibrating 
your manure application equipment.  These materials can 
be found in the supplementary materials.

Who should I contact to learn if there are 
additional county or local legal requirements 
for manure applications?

To learn more about local or county manure application 
regulations, contact your county’s Land and Water 
Conservation Department.

ADDITIONAL RESOURCES
• Know How Much You Haul  PUBLICATION

• Manure Applicators Workbook  PUBLICATION

• Manure Applications Record Book  PUBLICATION

• Manure Load Worksheet  PUBLICATION

• Calibrating a Manure Spreader  PUBLICATION

• How To Sample Manure  PUBLICATION

• Calibrating a Manure Spreader  VIDEO
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Introduction to 
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