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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.  

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


 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.  
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and Spreadable Acres  PUBLICATION
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https://ipcm.wisc.edu/download/pubsNM/DietaryP03.pdf
https://ipcm.wisc.edu/download/pubsNM/DietaryP03.pdf
https://ipcm.wisc.edu/download/pubsNM/PB_PurchasingSupp.pdf
https://ipcm.wisc.edu/download/pubsNM/PB_PurchasingSupp.pdf
https://ipcm.wisc.edu/download/pubsNM/PB_Feed%20Pcard.pdf
https://ipcm.wisc.edu/download/pubsNM/PB_Feed%20Pcard.pdf
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https://youtu.be/6VG6uimIJLU
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https://youtu.be/3qGcgXCr7iU
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https://wpindex.soils.wisc.edu/
https://extension.soils.wisc.edu/management-topics/soil-fertility-topics/phosphorus-and-potassium/
https://extension.soils.wisc.edu/management-topics/soil-fertility-topics/phosphorus-and-potassium/
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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. 

mailto:npm%40hort.wisc.edu?subject=What%20is%20the%20Wisconsin%20P%20Index
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