
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.  

https://www.youtube.com/user/SnapPlusUW/videos
https://snapplus.wisc.edu/
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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.
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