
 
 

Hello All, 
 
Well how about those temperatures. I am ready to move forward to spring. As a result of the cold air, I have been asked 
about wheat survival and the answer must be we will have to evaluate a�er some more seasonal temperatures. On 
another note, commodity prices have taken a hit a�er crop report last week. This along with interest rates will make for 
an interes�ng year and the focus will need to be on efficiency.  Now back to our fer�lity/nutri�on discussion. 
 
Last week I discussed fer�lizer reac�ons in the soil.  Con�nuing with this theme I will again look at Phosphorus fer�lizer 
in the soil. This is by far the second most important nutrient to consider for yield of crops and forage. Physiologically it 
plays a very important role in plants in energy storage and transfer.   What this means, the plant with adequate P levels 
will have op�mal frui�ng, flowering and seed produc�on along with increased root growth, winter hardiness and �llering 
and finally maturity will be hastened.  
 
I spent some �me in another update discussing availability and the Ca precipita�ng with phosphate.  I will add that 
higher OM soils tend to have more mineralized P and thus more available P. Mineraliza�on is governed by the soil 
microbes as we have talked before this needs heat and moisture and for us the release is normally in August which can 
be a litle later than ideal from a physiological standpoint as illustrated in the chart below.  

 
 
When considering phosphorus fer�lizer there are a few things to consider. P is immobile in the soil due to its highly 
reac�ve nature. In addi�on, our soils are rich in Ca which allows for precipita�on of the P fer�lizer applied.  
Consequently, these two known variables have led to the placement of P fer�lizers in the soil near the seed to allow for 
availability early in plant development. 
 
Taking all these things into considera�on considering the amount of P needed for the crop see the chart below: 



  
 Normally I figure .35#/bu for crop removal. Then base recommenda�ons on soil test levels and crop removal.  
 
Knowing the reac�ons in the soil is crucial in making proper recommenda�ons.  In conclusion, regarding this nutrient soil 
reac�ons have been the focus of the industry for some �me. Evidence of this is the emphasis of placement near the 
plant or changed formula�ons to abate some of these reac�ons.  Suffice it to say that phosphorus management is highly 
influenced by the reac�ons in the soil.   
 
The next primary nutrient I will discuss minimally is potassium. I am not going to spend a lot of �me here since our soils 
are high in K levels.  
Physiologically it is involved in the movement of water, nutrients and carbohydrates in plant �ssues. It is also involved in 
enzyme regula�on and stomatal regula�on.   
 

 
 
While there are a few reac�ons as illustrated above potassium fixa�on is probably the most important one.  Potassium is 
posi�vely charged and will atach to clay and be trapped. These would be montmorillonite or vermiculite 2:1 expanding 
clays.  Ideal condi�ons for this type of fixa�on would be higher levels of potassium and dry soils and these expanding 
clays.  
 
Crop removal of potassium is around .30#/bu. That said, potassium levels in our area are not an issue normally. Not a lot 
of fixa�on occurs in our area due to the lack of expanding clays. One other thing that could have an impact would be 
ca�on exchange sites Ca, Mg. Since we have CEC that are inflated by the number of ca�ons present in the soil one could 
conclude that exchange sites a more limited. That said, if the Mg levels are higher, they can occupy exchange sites that 
otherwise would have been occupied by K.  While most of our K levels are very high, Mg levels can be very high in areas. 
Going back to base satura�on if the K:Mg ra�o is less than .20-.25 then you could some issues with K availability.  In 
conclusion, our K levels typically are at sufficient levels for plant needs. I would contend that there could be certain 
condi�ons that would have an impact on availability even at these levels.  
 
The last nutrient I would like to discuss has moved from a secondary nutrient to a primary nutrient in a lot of ways.  In 
fact, many in the industry call in the 4th major nutrient.  There are several reasons why this nutrient has become more 
yield limi�ng. These include higher yields, less impuri�es in fer�lizer, less use of S containing herbicides and most 
importantly lower S emissions resul�ng in less atmospheric deposi�on.  
 



 
 
Over the past several years I typically see that more deficiency symptoms from this nutrient than any other.  
Physiologically sulfur serves many func�ons in the plant it is used in the forma�on of amino acids, proteins and oils. It is 
necessary for chlorophyll forma�on, helps develop and ac�vate enzymes and vitamins, and it is a structural component 
of two of the 21 amino acids that form proteins. One other thing I want you to realize is that the crops need for S is 
closely related its need for N. They are both components of chlorophyll and proteins.  In addi�on, Sulfur must be present 
in the plant to convert nitrate to amino acids. If the plant has higher N demands, then normally it also has higher S 
demands. I normally use .15#/bu as when looking at the crop removal.  See chart below:  
 

 
 
Most of the S in the soils is contained in the Organic Mater.  This organic sulfur must be mineralized to sulfate for plant 
uptake. As with phosphorus and nitrogen mineraliza�on release is favored by warm soils and moisture.  That said, this 
sulfur would not be made available un�l later in the season.  
 
When considering sulfur fer�lizers, we normally u�lize dry formula�ons (90% S, 21-0-0-0-24, 12-40-0-6.5) and liquid 
formula�ons (12-0-0-26). All these other than the 90% S would provide sulfur in the sulfate form. This is the preferred 
form for plant uptake. The 90% S, however, must go through biological oxida�on before it would be plant available.   
 

 



  
 The reac�on is pictured above.  No�ce the reac�on will result in a release of two hydrogen ions and this will have an 
immediate impact on the pH of the soil in the area of the reac�on.  Consequently, with the amount of CaCO3 we have in 
our soils this will be buffered rela�vely soon. In the interim however, nutrient availability will be impacted normally for 
the benefit of the crop. Remember this controlled by soil microbes and is impacted by moisture, temperature, aera�on 
and par�cle size.  Taking this into considera�on the use of this product in the spring for the current crop is not the best 
fit.  When the sulfur is oxidized, or you u�lize a fer�lizer product that contains sulfate understand that this ion is mobile 
in the soil and can leach out of the roo�ng zone with the right condi�ons. In conclusion, sulfur is a very important piece 
of a balance crop nutri�on especially when we are considering higher yield environments.   
 
Well, I beter stop here. I get involved and then have a tough �me finding a stopping point.  We are s�ll just a few short 
months from corn plan�ng.  We need to be evalua�ng wheat stands soon to make some management decisions.  I would 
like to encourage you to analyze data now. We can always learn something or even confirm something we know.  
Perhaps we insert this knowledge into our transi�on to management execu�on which will happen within a few short 
weeks.  Again, my goal con�nues to be to provide you some fundamentals and hopefully provided some context to help 
you understand fer�lizer recommenda�ons, soil reac�ons and finally nutri�on. Remember Agronomy is an Art 
par�cularly when you farm in a desert 3,000 � above sea level.  If you have any ques�ons, feel free to reach out.  
 
 
                                         

 

 
Localized Agronomy Solutions 

for the Novus Ag Network 
 

Glen W. Teels 
Regional Agronomist  

(785) 728-7909 

 


