
UW Nutrient Management Education Quick Summary 

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.

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


 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

https://cdn.shopify.com/s/files/1/0145/8808/4272/files/A2521.pdf
https://cdn.shopify.com/s/files/1/0145/8808/4272/files/A2521.pdf
https://www.youtube.com/watch?v=YTyl9Q3RfHI


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

 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.

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