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including  soil temperature and moisture content, that 
affect the rate at which these soil microorganisms 
function. 

One of the most critical factors is the composition of 

Nitrogen (N) is one of the most critical elements in all 
living organisms, and is often one of the most limiting 
nutrients in crop production. In addition, N is perhaps 
the most dynamic nutrient in the soil, and a number of 
factors can influence the amount, form and plant 
availability of N. 

N can exist in a number of different forms in the soil. 
However, N is only available to plants as ammonium 
(NH4

+) or as nitrate (NO3
-). Both NH4

+ and NO3
- are 

inorganic forms of N, which simply means that they 
are not contained in an organic, or carbon based com-
pound. 

Organic materials, such as plant or animal remains or 
soil organic matter, contain N as an integral compo-
nent of their structure. Much of this N is contained 
within organic compounds, and is therefore not plant 
available. However, when these materials are broken 
down by natural chemical and biological processes, 
much of the N is converted into an inorganic form and 
released into the soil solution.  

The breakdown of organic N into inorganic N, a pro-
cess called mineralization, is accomplished by soil 
microorganisms. These microorganisms consume the 
residues for energy and, in the process, release N as 
inorganic N compounds such as ammonium. Minerali-
zation is affected by a number of different factors, 
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Nitrogen Release from Organic Residues  

the organic residue. The amount of N in a residue can 
vary widely from one material to another, and this has 
a strong bearing on not only the amount of N released 
but also on the rate at which it will be released from 
the residue. The amount of carbon (C) relative to the 
amount of N in a material is expressed as the Carbon 
to Nitrogen, or C:N ratio of the material. Materials 
with a high C:N ratio, such as wheat straw, will have a 
tendency to break down slower than materials with a 
low C:N ratio, such as soybean stubble. In addition, 
materials with a high C:N ratio may temporarily de-
crease the amount of inorganic N in the soil in order 
for the soil microorganisms to have adequate N to 
function, a process called N immobilization. 

The release of N from organic residues is a critical 
process in natural systems. While we generally consid-
er this to be a less important process in agricultural 
systems because of our use of fertilizer N, most agri-
cultural crops can still receive a large portion of their 
total N needs through this process. Therefore, under-
standing the basics of N release from organic residues 
is critical for successful fertility management. 
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Feeding Drought Stressed Corn to Livestock  

Know Your History!  

As you read this newsletter, crop growth is progressing rapidly 
throughout the Midwest, and many of us are making plans for fall soil 
sampling. A valuable tool that is available to you is our Soil Sampling 
History Reports which allow you to see which fields were sampled 
previously and identify which are due to be sampled next. These 
reports are organized alphabetically by grower name, farm name, 
and field name. It shows the dates which the samples were received 
by the lab, the number of samples, and the report numbers of the 
previous analysis. These reports, as well as other useful tools and 
your valuable data,  are available on our eDocs system and can be 
accessed on our web site at www.algreatlakes.com.  

During times of extended drought when corn grain 
yield potential is severely limited or nonexistent, the 
plants may still offer a valuable source of nutrients for 
livestock provided careful attention is given to how it is 
harvested and fed. Due to the danger of nitrate levels 
being elevated during periods of drought, the safest 
option to use the crop as feed is to ensile it.  One-fifth 
to two-thirds of the nitrate in the plant may be dissi-
pated during the fermentation process, but remember 
that this process takes up to 21 days to occur.  Nitrate 
concentration is highest in the lower one-third of the 
corn stalk.  If the crop is to be cut for use as feed, leave 
the bottom third of the plants in the field. 

If moisture conditions improve and the corn begins to 
green up and resume growth, nitrate conversion to 
proteins accelerates rapidly and ultimately will return 

Nitrate (NO3) in dry matter 
Feeding Instructions 

(summary from several sources) 

0.0 - 0.44 % or 0 - 4,400 ppm Safe to feed. 

0.44 - 0.88 % or 4,400 - 8,800 ppm 
Limit to 50% of total dry ration for pregnant animals by either 

mixing, diluting, or limiting use of forages. 

0.88 - 1.50 % or 8,800 - 15,000 ppm 
Limit to 25% of total dry ration by mixing, diluting or limiting 

use of forages. Avoid feeding to pregnant animals. 

Over 1.50 % or over 15,000 ppm TOXIC. Do not feed. 

to normal. DO NOT harvest or graze corn plants for 5 
to 7 days after a heavy rain has stimulated renewed 
growth! When the plant begins to grow again, nitrate 
levels will increase for a few days, creating very high 
concentrations in the plant. 

If you want to test the crop for the potential of high 
nitrate, obtain a representative sample of the field by 
cutting 15 to 20 plants at the height they will be har-
vested and cut those plants up to resemble a silage 
sample.  Ship the sample in a paper bag In order to 
reduce the risk of the sample rotting on the way to the 
laboratory.  The following interpretive guidelines can 
be used to assess the test results. More information 
about nitrate testing for feed can be found in Fact-
sheet #4, Nitrate Toxicity in Feed, available on our 
website. 

http://docs.algreatlakes.com/login.aspx
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A number of changes have occurred to our facilities here 
at A & L Great Lakes over the last few months. We are 
increasing our capacity, enhancing our efficiency, and 
giving the place an overall facelift. Here are a few pho-
tos of what has been happening. 

Extreme Makeover - Lab Edition 

Even the exterior is getting a fresh look with 

new landscaping. 

New nitrogen analyzers waiting to be installed. Vice President Randall Warden 

gets in on the fun. 

Walls have been removed, awaiting a fresh coat 

of paint and new ceiling tiles. Coming soon: a 

new sample receiving and layout system. 

Mechanical systems being reconfigured 

prior to renovations beginning. 

Setting up the new plant and manure sample 

processing area. 
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Potassium Deficiencies and Dry Soils  

Many growers have been observing potassium (K) 

deficiencies in corn and soybeans this year, either by 

observing visual deficiency symptoms or by low K 

levels in plant tissue analyses. The abnormally dry 

conditions that we have observed so far this season 

almost certainly affect the amount of K that gets into 

the plant, and since we have little control on the 

amount of moisture available to the crop in non-

irrigated production systems, we generally see little 

way to correct the problem.  However, this situation 

can provide us valuable information that can be used 

to evaluate our fertility program and overall soil 

quality.  

While dry soils contribute to the problem of reduced 

K uptake by the plant, they often just exacerbate 

another issue. When moisture is adequate, most 

nutrients, including K, can readily move within the soil 

water, also known as soil solution, where they can 

ultimately be taken up by the plant. Dry conditions 

limit the amount of moisture moving to the plant 

through the soil, and because K must be in the soil 

solution in order to be taken up by the plant,  less K is 

getting into the plant as well. 

Having adequate soil test K levels is more crucial in 

dry soils than in soils with adequate amounts of 

moisture. When soil test levels of K are adequate, the 

concentration of K in the soil and in the soil solution 

are higher and ultimately more K should get to the 

plant. When soil test K levels are marginal or low, the 

concentration of K in the soil solution is lower. When 

there is less soil solution due to dry conditions, there 

is less total K in soil solution that can be taken up by 

the crop. Therefore, areas with lower soil test K levels 

may not exhibit deficiencies in years with sufficient 

moisture, but deficiencies might manifest themselves 

in dry years.  

A well developed root system is essential for proper 

nutrient uptake. This is especially critical for the 

uptake of K, primarily due to the relatively large 

amounts of K taken up by the crop. Factors that affect 

the root system of a crop, such as soil compaction, 

insect feeding, or other physical, chemical or biologi-

cal damage to the root system, reduce the amount of 

soil that is explored by the root system and, subse-

quently, the amount of water and nutrients available 

to the crop. 

While we may be limited in our options to correct the 

situation in the current crop, we can use this as an 

opportunity to evaluate our production systems. By 

identifying and correcting potential issues that can 

affect future crops, we can help to improve crop 

performance in subsequent dry years. 


