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Water Quality and Air Quality Enhancement Activity – WQL08 – Split 
applications of nitrogen based on a PSNT or other crop-based indicators 
 

Enhancement Description 
Using pre-sidedress soil nitrate test (PSNT), 
tissue testing, or chlorophyll meters to 
determine the need and/or amount of additional 
nitrogen to be applied during a 
sidedress/topdress N application. 
 
Land Use Applicability 
Cropland. 
 
Benefits 
Efficient use of nitrogen (N) fertilizer is 

important for economical crop production as well as water and air quality enhancement.  Split 
sidedress or topdress applications of fertilizer N improve the efficiently of nutrient uptake and 
protect water and air resources.  Pre-plant soil test nitrogen analysis can be poorly correlated 
with growing season soil N availability and often does not provide sufficient insight upon which 
to base sidedress or topdress N applications.  Additionally, sidedress or topdress applications of 
N based on a PSNT, tissue tests, or handheld chlorophyll meter tests may lower the total amount 
of fertilizer applied, including ammonia fertilizer, minimizing ozone damage and greenhouses 
gases.  Nitrate, while required by plants as a nutrient, is unstable in soil and can move with water 
through the soil into surface and ground water.  Using split applications of N based on a PSNT, 
tissue tests, or chlorophyll meter tests will minimize nitrate contamination of surface and ground 
water, improve N use efficiency, and reduce harmful N emissions, improving the overall 
greenhouse gas footprint. 
 
Criteria 
The PSNT is primarily used for corn crops to test if additional N fertilizer is needed (sidedress 
application) on fields with a history of manure application, sewage sludge, or other residual 
organic products or where a legume crop or a legume cover crop has been grown.  PSNT 
attempts to: 

a. Gauge the pool of potentially mineralizable organic N in the top foot of soil, and 

b. Link that pool with a likelihood of a yield response from additional N fertilizer at side-
dressing time. 

 
Tissue testing is commonly used for crops where growing season nitrogen applications are made 
through drip or sprinkler irrigation systems, where growers may utilize high-nitrogen manure 
(i.e. vegetable production), where weekly adjustments in fertilizer are needed, or where crop 
nutritional problems may be suspected.  Tissue Testing is completed: 
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a. At various times of the growing season when nutrient supply (or availability) may limit 
crop quantity or quality, and 

b. Guides growers in deciding whether supplemental N application is needed 

Chlorophyll meters (there are two types – reflectance type and transmission/absorption type) 
are used to measure chlorophyll content of a crop (which correlates closely to leaf N) to 
determine if additional topdress or sidedress N is needed.  Chlorophyll Meter Testing is: 

a. A pre-sidedress or topdress test completed at the critical time just before the major N 
demand by the crop, and 

b. Predicts a yield/quality response from additional N fertilizer at sidedress time 
 
 
Requirements for Applying Split Applications of Nitrogen Based on a PSNT, tissue tests, or 
chlorophyll meter tests on cropland 

1. Use PSNT on corn fields, 2 years or more after a sod where the manure rate or 
mineralization rate is uncertain. 

2. Where calculations indicate that the full complement of manure was not applied to meet 
the expected N needs of the crop. 

3. In cases where N mineralization rates are expected to be higher than average.   
4. When there is uncertainty as to whether enough manure was actually applied to meet 

expected N requirements.  
5. Conduct PSNT when corn is 6-12 inches tall from the soil surface to top of canopy (or 

other based on land grant university guidelines and recommendations).  Representative 
samples should be collected from the 0-12 inches depth (one composite sample should 
contain approximately 30-40 soil cores). 

6. Tissue and chlorophyll tests require numerous measurements that will be representative 
of a particular field. 

7. Tests must be timed so that applied nitrogen will be at the root level or else be utilized by 
the plant at the critical time (i.e. before jointing begins for small grains). 

8. Time the tests so that there will be enough moisture to move applied nitrogen into root 
zone (this does not apply to foliar N applications). 

Use Tests with Caution where: 
a. On corn fields that are first year corn after legumes.  Be sure to account for N that will 

become available from previous crop. 
b. Where composts, cover crops, or manures, have been applied (i.e. organic production). 

Be sure to account for N that will become available during the growing season from the 
previous crop.  
 

Additional Requirements 
1. Producer must currently apply all nitrogen fertilizer pre-plant as part of the cropping 

system. 
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2. The producer must apply crop nutrients using two or more separate applications during 
each cropping season in the rotation, following the recommendations of PSNT, tissue 
tests, or chlorophyll tests, for annual crops.  If the PSNT of quick tests (tissue or 
chlorophyll tests) indicate that no additional nitrogen fertilizer is needed, then no nitrogen 
fertilizer will be applied. 

3. Nutrient application rates must be within the "Land Grant University" recommendations 
based on soil tests and established yield goals considering all nutrient sources. 

4. Soil surface disturbance shall be minimized.  
 
Documentation Requirements  
Written documentation for each year of this enhancement describing the following items: 

1. A map showing where the enhancement is applied. 
2. Recommendations from the selected tests. 
3. Dates of split nutrient applications.  
4. Type(s) of nutrients (fertilizer and organic) applied including rate, form and timing.  
5. Treatment area(s) 
6. Soil test results, if PSNT is used 
7. Crops grown and yields (both yield goals and measured yield) 
8. Calibration of application equipment  
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IDAHO ADDENDUM 2011 
Water Quality Enhancement Activity – WQL08 – Split 
Applications of Nitrogen based on a PSNT or Other Crop-
based Indicators 
 
Additional guidance for PSNT and tissue testing: 
 
For crops other than corn, consider doing WQL04 instead. 
 
PSNT 
Pre-Sidedress Nitrogen Test (PSNT) is a widely used test for optimizing N fertilizer use 
in corn. The test is based upon the timely measurement of mineralized soil nitrate in the 
top foot of soil just before the corn crop starts its rapid period of N uptake. PSNT can 
predict the amount of N released from previous legumes, manure applications, soil 
organic matter and residual nitrate. It can therefore be used to confirm the amount of N 
credited from these sources. Sidedress applications of nitrogen may not be needed, or the 
rate may be reduced, based on the test results.  
 
How to sample 
• When corn is 6-12 inches tall. 
• Between rows (i.e. not in the starter band). 
• Not too close to a rain event that could have resulted in nitrate leaching (wait for 2-3 

days after significant rainfall). 
• Sample down to 12 inches.  
• To obtain an accurate measure, 30-40 soil cores should be taken from each field or 

area with similar management history. 
• Dry sample immediately and send to the lab. 

 
Fields with test results of nitrate-N above 25 ppm will likely see little economic response 
from addition of additional N, while those below 20 ppm will likely see a good response. 
The PSNT is particularly useful when there is uncertainty as to whether enough manure 
was actually applied to meet expected corn N requirements. PSNT users and anyone else 
attempting to adjust N applications to corn, should, over the course of a few years, 
carefully compare test results with fertilizer and manure inputs AND crop performance to 
develop the skills and local experience to best use this test. 
 
Tissue Testing 
The use of plant tissue testing can be used to help make the decision to apply, or not to 
apply, additional nitrogen. The Western Regional Extension Publication entitled “Critical 
Nutrient Ranges in Northwest Crops” provides useful information on critical nutrient 
concentrations, at various crop stages, for a variety of crops grown in Idaho. The 
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publication discusses the importance of timing of sampling, the choice of tissues to be 
sampled and proper handling of samples. The information provided in this publication 
can be used to evaluate crop tissue tests to determine if additional nutrient applications 
are needed for crop productivity or quality enhancement. The publication is available at: 
http://efotg.nrcs.usda.gov/references/public/ID/agron_tn1_attach.pdf 
 
 
For additional information on plant tissue testing recommendations for Idaho crops, 
refer to: 
 
Idaho NRCS Agronomy Technical Note 54, Plant Nutrient Deficiency for Idaho Crops. 
http://efotg.nrcs.usda.gov/references/public/ID/Agronomy_TN54.doc 
 
 
For additional information on soil sampling and PSNT, refer to: 
 
University of Idaho, Nutrient management for field corn silage and grain. PNW 
Extension Publication 615, 2010. 
http://www.cals.uidaho.edu/edComm/pdf/PNW/PNW0615.pdf 
 
University of Idaho Cooperative Extension, Soil Sampling, Bulletin 704 (revised). 
http://info.ag.uidaho.edu/resources/PDFs/EXT0704.pdf 
 
South Dakota State University, Nitrogen Best Management Practices for Corn in South 
Dakota, FS 941, 2008 

            http://agbiopubs.sdstate.edu/articles/FS941.pdf  
 
 
 
 

This activity may NOT be used with the following enhancements: 
ANM21, ANM22, SOE02, SQL08 (also consider WQL04, WQL07) 
 
Potential duplicate practices: 
590 – Nutrient management 
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