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FERTILIZING SOYBEANS IN MISSISSIPPI

Farmers frequently neglect the fertilizer needs of soybeans, 
directing their attention instead at fertilizing other crops 
in the rotation. Soybean yields decrease when essential 
nutrients are deficient, so farmers should develop 
comprehensive fertilizer programs to maximize soybean 
production when grown either in a monocrop or a rotation. 

SAMPLING FOR FERTILITY

Soil samples provide a basemap for understanding a 
significant part of the yield equation – the soil’s nutrient 
status. With proper collection and handling, the results of 
soil sampling and analysis can result in recommendations 
to supply adequate fertilization to meet soybean 
nutritional demands. This is important because under-
fertilizing may cost farmers money through lower yields, 
while over-fertilizing may add costs to the operation that 
are not recouped through increased yields. 

With increased yields in recent years, adequate 
fertilization becomes even more important. Producing 
more bushels per acre means more nutrients are being 
removed from the soil. 

The chart below demonstrates how many pounds of 
nutrients are removed from fields each year based on 
varying yield levels.

YIELD NUTRIENT REMOVAL  
(lbs. across the 1:1 rotation)

FERTILIZER 
REPLACEMENT  

(lbs. product)

DOLLAR
VALUE

Corn : 
Soybean P2O5 K2O S TSP* MOP** $

150:40 82 86 19 178 143 85.36

180:50 100 105 23 217 175 104.34

210:60 117 125 28 254 208 123.32

225:70 130 140 31 283 233 137.58

250:80 146 159 34 317 265 154.98
*Triple-super phosphate **Muriate of potash

When implementing a soil-testing program, follow these 
best management practices:

• Collect soil samples soon after harvest. 

•  Test the soil in each field at least once every three years.

•  To ensure sampling consistency of nutrient removal 
across years, sample at the same time of year and 
following the same crop in a rotational system. 

•  Soil tests should be used mainly to test for phosphorus, 
potassium, sulfur and pH. However, they can also be 
helpful in determining micronutrient issues when proper 
correlations exist. 

•  Note: Most university and private laboratory fertility 
recommendations are based on soil-sampling to a 
6-inch depth. Some do not, however, so be aware of 
the soil-testing-depth requirements for the laboratory 
you are using, and sample to that depth. Sampling at an 
improper depth will lead to faulty or improper fertilizer 
recommendations.

•  Consistency when collecting samples and keeping 
records from year to year is critical to fully 
understanding the nutritional status of your fields.  
The more data generated over time will allow for  
better fertility recommendations from specialists. 

Getting a good soil sample is critical to the accuracy of 
your soil-test results. Visit www.mssoy.org and www.
MSUcares.com for specific soil-sampling protocols. 

NUTRIENT MANAGEMENT SUMMARIZED:

•  Know your soils and fields by testing your soil.

• Be realistic about yield potential.

•  Be cognizant of how much nutrients each crop removes 
each year.

• Find out what is available from this year’s application.

•  Find out what is still available from previous 
applications. Practice the 4-R method of nutrient 
management, which is: 

1. Right rate 

2. Right application time 

3. Right application placement 

4. Right fertilizer source

•  Practicing the 4 R’s will aid in reducing the 
environmental risk associated with nutrient movement. 

• Use common sense when applying fertilizers.

• Keep relevant field records.



POTASSIUM DEFICIENCY

Potassium (K) deficiency is the primary nutrient deficiency 
observed in all Mississippi areas of soybean production. 
Soybeans remove more potassium than any other row 
crop in Mississippi, removing approximately 1.2 pounds 
of potassium oxide, or K2O, per bushel of harvested seed.

Things to consider for K-deficient soybeans:

1)  Potassium deficiency usually occurs in coarser-
textured soils that have a lower cation-exchange 
capacity (CEC), which is the measure of the soil’s 
ability to hold positively charged ions. Deficiency can 
also occur on heavily-mined higher-CEC soils.

a.  The CEC of your soil could be likened to a bucket: 
some soils are like a big bucket (high-CEC), while 
some are like a small bucket (low-CEC). Generally 
speaking, a sandy soil with little organic matter 
will have a very low CEC, while a clay soil with or 
without a lot of organic matter will have a high 
CEC. Organic matter always has a high CEC; with 
clay soils, CEC depends on the type of clay.

2)  Potassium is a mobile nutrient in the plant, which 
means that most potassium deficiencies will show 
up on the lower leaves first, especially when early in 
the season.

3)  The most common symptom for potassium deficiency 
is a chlorosis, or yellowing, along the outer edge of 
the leaf tissue. 

PHOSPHORUS DEFICIENCY 

Phosphorus (P) defi ciency is not as clear cut and easily 
identifi able as K defi ciency in soybean tissue. Soybeans 
remove less P than K through grain harvest. Still, a 
60-bushel-per-acre crop removes an equivalent of 100 
pounds of triple-super phosphate or diammonium phosphate. 

Things to consider in P deficiency: 

1)  Phosphorus is also mobile in plant tissue, which 
means, like potassium, as new leaves develop, they 
will borrow P from older leaves to keep the young 
growth healthy. The older plant tissue shows the 
symptoms of deficiency.

2)  A soybean deficient in phosphorus will generally 
appear spindly, with smaller leaflets (leaves will 
appear more rounded and look like peanut leaves) and 
a stunted growth habit. In some cases, phosphorus-
deficient soybeans will give the appearance of having 
a dark-green to almost blue appearance.

3)  Leaf tissue testing is the best method to accurately 
diagnose phosphorus deficiency early in the season.

IRON-CHLOROSIS DEFICIENCY

Iron chlorosis is a nutritional deficiency that is often 
observed in eastern Mississippi but rarely in the Delta. 
Unlike most nutrient deficiencies that occur because 
the element is lacking in the soil profile, iron chlorosis 
is caused by the inability of the plant to take up the iron 
contained in the soil. Potassium defi ciency in Mississippi fi eld. Photo by Bobby Golden, PhD., MSU

Phosphorus defi ciency in soybeans.
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Things to consider for iron chlorosis: 

1)  In eastern Mississippi, the deficiency most often 
occurs when soil pH is greater than 7.0 and free 
carbonates are present in the soil.  

2)  Oftentimes, high soil nitrate-nitrogen (NO3-N) can 
amplify iron chlorosis.  

3)  Iron chlorosis requires a program approach to 
manage. This includes selecting tolerant varieties, 
limiting residual-nitrogen fertilizer from previous 
crops, and in-furrow applications of iron chelates.

4)  Typical symptoms of iron chlorosis are shown in the 
photo below: 

FERTILIZER APPLICATION 

Fall or spring fertilizer applications are suitable on most 
soils. When applying fertilizer, consider the following: 

•  Restrict fall applications of potash to soils with a CEC of 
8.0 or above to avoid excessive leaching. 

•  Banded application of fertilizer places nutrients in the 
immediate root zone and efficiency may be improved.   
When banding, be sure to offset the fertilizer several 
inches to the side and below the seed depth to prevent 
salt injury. 

•  Dry- or liquid-mixed fertilizers are equally effective. 
Base your choice on cost, ease of handling, and labor 
and equipment requirements.

•  Remember a pound of potassium oxide (K2O) or 
phosphorus pentoxide (P2O5) is a pound of K2O or P2O5, 
regardless of source.

EXPECTED RESPONSE OF SOYBEANS TO 
PHOSPHORUS AND POTASH AT VARIOUS 
SOIL-TESTING LEVELS

YIELD EXPECTED 
WITHOUT 
FERTILIZER (%)

REQUIRED 
FERTILIZER 
(LB./ACRE)

Level Phosphate Potash Phosphate Potash 
Very Low 35–80 50–80 120 120

Low 75-95 75-95 60 60

Medium 85-100 85-100 30 60

High 100 100 0 0

Very High 100 100 0 0


