NRCS-CSP Enhancement Activities, 2009, Washington State (Agronomy)


Water Quality Enhancement Activity – WQL04  
Plant Tissue Testing and Analysis to Improve Nitrogen Management
Enhancement Description:
Use plant tissue tests to adjust nitrogen application rates.

Tissue sampling, when combined with soil analysis, is a good tool in Washington, not only for corn, but potato, Tree fruit, vine crops, and other crops where prediction and diagnosis of deficiencies for any or all essential plant nutrients can improve Nitrogen Use Efficiency and management.

Often a deficiency in tissue N, is not a problem with available N.  It may be due to a deficiency or excess of other essential nutrients (such as Potassium or Iron, etc), climatic conditions or reduced root development that is inhibiting normal N uptake.

Task:  States may need to have information available on how to conduct the test, where to send the samples and how to interpret the results.
Washington Supplement Information:  Most Agricultural Testing Laboratories can analyze tissue samples, provide results and often times interpretation guidance.  Laboratories that participate in the North American Proficiency testing program are listed:

http://www.naptprogram.org/about/participants/all/
Sampling procedures, timing and sample handling is very important to the interpretations of results for tissue sampling programs.  Consistency is also important when evaluating trends.  Methods are generally crop and stage of growth specific.  Guidance on sampling methods and interpretations:

Guidelines for Sampling and Interpreting Results, April 16, 2001.  Reference provides exhaustive list of Crops and sufficiency estimates for most essential plan nutrients.

http://www.clemson.edu/agsrvlb/plantsampling.htm
Sampling for Plant Tissue Analysis, Guide A-123, updated July 1999.  College of Agricultural, Consumer and Environmental Sciences New Mexico State University.  Reference provides guidelines for sample collection, handling, analysis and interpretation for a plant tissue sampling program. 

http://aces.nmsu.edu/pubs/_a/a-123.html
.  

The most important use of plant analysis is as a monitoring tool for determining the adequacy of current fertilization practices. Sampling a crop periodically during the season or once each year provides a record of its nutrient content that can be used through the growing season or from year to year. With soil test information and a plant analysis report, a producer can closely tailor fertilization practices to specific soil-plant needs.
It also may be possible to prevent nutrient stress in a crop if the plant analysis indicates a potential problem developing early in the season. Corrective measures can be applied during the season or, if the crop is perennial, during the next year. Combined with data from a soil analysis, a tissue analysis is an important tool in determining nutrient requirements of a crop.

Another source for Local plant tissue sample program guidance for specific crops and locations are the Land Grant University Extension specialists in Washington:  http://ext.wsu.edu/locations/
Some specific Tissue sampling and analysis techniques are available for Corn.

Pre side dress/ in-season nitrogen testing (PSNT)

Pre side dress N test guidelines
Guidelines provide information Why and When to use the test procedure, soil sampling technique, guidelines for interpretation and useful information regarding N cycle and N uptake by Corn.  Interpretation of Plant tissue results for N management need to consider the sufficiency of all other production factors that affect Nitrogen use efficiency by crops prior to focusing on N rates alone.  Examples other essential plant nutrients, stand, variety and plant health as well as climate considerations
Corn Stalk Nitrogen Test- Late Season
Corn stalk N guidelines
When corn plants are over fertilized, nitrate will accumulate in the lower portion of stalks without contributing to a greater yield. Measurement of nitrate concentration in the lower portion of corn stalks at the end of the growing season can be used to determine nitrogen deficiency, sufficiency, or excess in corn silage, grain corn, and sweet corn. The Cornstalk Nitrate Test (CSNT) can be used to gain confidence in the nutrient management planning process.
General sampling procedures for corn stalk N test – Late Season.

The test requires collection of corn stalks at end of season just before harvest. For grain corn, stalk samples should be taken between one and three weeks after black layer formation on 80% of kernels. 

· Collect samples from 15 random plants for every 10 acres of field. 

· Cut an 8 inch segment of stalk starting 6 inches above ground level. 

· Remove leaf sheaths from the segments. 

· Stalks severely damaged by disease or insects should not be used. 

· Areas with differing soil types, or management history should be sampled separately. 

· Place segments in a paper bag (not plastic, this promotes fungal growth) and dry or freeze. 

General Interpretation of Stalk Nitrate Concentration: 

Stalk nitrate concentrations for corn can be divided into three categories; 

Low;

less than 500 ppm N 

Optimum; 
500 to 1700 ppm N 

Excessive; 
greater than 1700 ppm N 
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