
Farmers Cooperative  |  www.farmersco-operative.com

MAXIMIZE YOUR CROP YEILDS8

Farmers Cooperative  |  402-946-2211 • 800-642-6439

FIGHTING THE WAR AGAINST WEEDS 9

Wesley Hedges
Precision Ag Manager

Soil sampling is a lot like going 
to the doctor to have your blood 
tested.  The blood test results 
show current levels of different 
substances and the optimum range 
for each.  Depending on the results, 
the doctor may recommend a diet 
change or medication to correct a 
problem.  The same goes for soil.  
We go to the field and pull soil 
samples, send the soil to the lab for 
analysis, run the results through 
our software and generate a 

document that shows current levels and recommendations 
to fix any nutrient, not within the optimum range.  Table 1 
shows the 17 plant essential nutrients, which are nutrients 
that are required for any plant to complete its life cycle.

There are many factors outside of our control that 
affect a crops maximum yield, but soil nutrient levels are 
factors that we can control.  Have you heard of Liebig’s 
law of the minimum? Liebig’s law states that the most 
limiting resource dictates growth.  Like the analogy in 
Figure 1, “The availability of the most abundant nutrient 
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and zone (directed) sampling are the two most common 
methods of intensive soil sampling.  We recommend grid 
sampling as an all-around good method.  Grid sampling 
is best for determining the nutrient variability throughout 
the field which in turn makes the fertilizer application 
more efficient.  We recommend zone sampling when we 
have the data layers (including at least one grid sampling 
event) to create good quality management zones.  Perhaps 
the biggest benefit of zone sampling is the lower cost 
of sampling compared to grid sampling.  Regardless of 
which method is best, both are far better than uniform 
management.

Another factor that should also be accounted for 
when correcting nutrient levels is crop yield.  With 
soil variability and topography comes variable yields 
throughout the field and drastically different nutrient 
levels.  Yield maps are the best source for showing the 
yield variability throughout the field.  Also yield directly 
correlates with nutrient removal from grain, so utilizing 
yield maps to account for removal improves fertilizer 
application efficiency.  For example, if part of a cornfield 
yields 100 bu/ac it removes about 35 lbs of P2O5/acre.  
Whereas, another area in the cornfield that yields 200 
bu/ac removes 70 lbs of P2O5/acre.  In this example, by 
accounting for the yield difference there can be a savings 
of about $15/ac in parts of the field (see example in Figure 
2).   

Optimum nutrient levels are necessary to reach your 
field’s maximum yield potential.  Like a blood test, soil 
sampling your fields can identify issues. By correcting 
nutrient issues your fields will have potential to reach 
their maximum yield.  Also accounting for field variability 
can save money on input costs by only applying nutrients 
where they are needed.

The 17 Plant Essential Nutrients.
Macronutrients Micronutrients

Carbon Nitrogen Boron

Hydrogen Phosphorus Chlorine

Oxygen Potassium Copper

Calcium Iron

Magnesium Manganese

Sulfur Molybdenum
Nickel
Zinc

Table 1

in the soil is only as good as the availability of the least 
abundant nutrient in the soil”.

Figure 1. Liebig’s law of the minimum states that the most 
limiting resource dictates growth.

For example, a very common nutrient that is limited 
in the Midwest is Phosphorus (P).  The ideal level for P 
can vary by soil type and yield potential but generally 

speaking, the optimum range is between 25-50 
ppm.  If the P level is at 12 ppm it is commonly 
considered to be about 50% sufficient or half 
of what the crop needs to reach its maximum 
yield.  So a field that can produce corn yields as 
high as 250 bu/ac could be reduced as much as 
125 bu/ac if the P level is only 50% sufficient.  
Although this is only an example of one 
nutrient, it shows how quickly soil sampling 
could pay for itself.

Having 100% sufficient nutrient levels are 
required to achieve a field’s maximum yield 
potential.  To do so efficiently the in-field 
variability of soils need to be accounted for 
by intensively soil sampling.  Grid sampling 
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Figure 2. A fertilizer recommendation that utilizes yield maps to account for the previous nutrient removals and recent 
soil test P levels.

Farmers Cooperative is looking at ways to control 
resistant weeds. This summer Ryan Franzluebber at 
Hallam Agronomy conducted a field trial on wide 
versus narrow row spacing in soybeans. He compared 
15” rows against the conventional 30” row spacing. 
The idea here is to use the same planting population 
with plant placement in a configuration that shades 
the soil to reduce weed pressure.  The results are 
overwhelming as you can clearly see the difference 
with more weeds found in the wider spacing. This is 
just another possible tool a producer can use to fight 
the war against those resistant weeds.
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