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Soil testing for accurate assessment of corn nitrogen (N) needs is a tricky business. We all know that first year corn following grass or alfalfa grass is usually high-yielding due to the release of plant-available N from sod decomposition, and only starter N is needed.  After this things get more complicated.  Nitrogen cycling is by and large biologically mediated by soil bacteria and therefore sensitive to soil drainage, oxygen levels, temperature, and pH to name a few. In reality, corn fields utilize N from multiple sources including the soil, fertilizer, manure, sod residues, and even N in precipitation.   

Soil tests designed to predict whether corn will be responsive to additional N have a tough job because of the multiple factors affecting N availability. The pre-sidedress nitrogen test (PSNT) is a simple test designed to estimate whether additional N is required for an economic optimum yield. It is only useful for fields that have a manure history and/or 2nd or 3rd year corn fields following hay where N credits from organic sources are uncertain. The PSNT measures plant-available N (ammonium- and nitrate-N) and is based on the premise that the amount of inorganic N measured at this stage is a reasonable indicator of what will be available for the remainder of the season.  If the PSNT exceeds 25 ppm there’s only a very small chance of getting an economic yield increase, meaning the yield kick you’d get from additional N is not enough to make up for the cost of application. 

My experience is that you either like the PSNT or you don’t─ there doesn’t seem to be much middle ground. This attitude is not so ‘fair and balanced’ when you consider the complexity of the N cycle. It’s important to realize that the PSNT, like any soil test, is just another tool to help with decision making and is far from perfect. It is absolutely critical that the PSNT be done correctly or the results are meaningless. If you don’t take a 12 inch sample, or you fail to immediately dry the sample after collection, you might as well dump the sample back in the field.  
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Sampling time

Critical value 

Notes

Pre-sidedress nitrogen test (PSNT)

When corn is 6-12 in. tall

25 parts per million

Requires a 12 in. soil sample

Sample must be dried immediately

Early season rainfall and weather affect 

results and need to be considered

Sample needs to be taken every spring

Illinois soil nitrogen test (ISNT)

Fall or spring; not within 

Depends on organic

Requires an 8 in. soil sample

5 weeks of sod kill or

matter content; further

Sample does not need to be dried

manure application

testing in NY will refine 

Less sensitive to early season weather 

critical levels

Sample is good for 2 to 3 years

      

The Illinois soil nitrogen test (ISNT) is a relatively new test developed at the University of Illinois in the late 1990’s. This test is designed to measure the fraction of organic N that is susceptible to mineralization by bacteria. While some research in the Midwest has shown that the ISNT is an accurate predictor of whether corn will respond to N beyond a starter, other results have shown that it is not. Recent research at Cornell has demonstrated some promise for using the ISNT in NY corn fields. A recently published study that looked at 34 N rate trials in NY for three-years showed that the ISNT (corrected for organic matter content) was 83% accurate in predicting N responsiveness of 2nd year corn. 

No matter which test is or isn’t used, keeping good crop records is absolutely essential. Both of these tests rely on crop records (e.g., rotation year, manure N credits, accurate soil type) to generate sidedress N application rates if the test says that additional N is needed. Given the high price of N and the continued price uncertainty into the future, using N tests to fine-tune corn N needs makes economic sense. It doesn’t have to be an ‘all or nothing’ approach either. Start with a few fields and see what you think. Here at the Institute, we’re following up our PSNTs this year with the ISNT and the late season stalk nitrate test. Combining the PSNT and/or ISNT with the stalk nitrate test is the best way to determine if corn received adequate N since it reflects the amount of N that was taken up by the corn during the growing season.       
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