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Fertility Trials, Field Crops

What is field history worth for fertility? Field history was
important to several trials in 2002. The Dordt College
Agricultural Stewardship Center raised corn on ground that
in 2001 had grown either oats alone or oats with a red
clover underseeding. To some of the 2002 corn they
applied 197 Ibs of anhydrous ammonia nitrogen, and the
rest of the corn received no additional N. This gave them
four different treatments based on the combination of the
clover possibilities and the two fertilizer levels: no clover
and no fertilizer (the control treatment); clover but no
fertilizer; fertilizer but no clover; and both clover and
fertilizer.| Table 3, click to view, |shows yields and
economics for these four treatments as well as for the
clover factor and the fertilizer factor separately. When no
nitrogen fertilizer was applied, the previous year's red clover
significantly increased yields and profitability. When nitrogen fertilizer was used, the history of red clover
did not increase corn yields, but it increased fall corn stalk nitrate by 1,000 parts-per-million (ppm) nitrate
-N (Figure 7), demonstrating that the red clover provided quantities of nitrogen to the following corn. The
end-of-season stalk nitrate test is a tool that allows producers to balance fertilizer and other sources of

Dave Struthers has used on-farm trials to
evaluate corn N needs.

N.
Dave and Becky Struthers, Collins, used the late spring Cover Crop and Nitrogen Fertilizer
soil nitrate test before sidedressing corn in 2002. The 12 Dardt College, 2002

ppm nitrate-N result would usually suggest an additional =
100 Ibs N sidedress. ISU bulletin Pm-1714, Nitrogen
Fertilizer Recommendations for Corn in lowa, states that =
generally sidedress rates can be calculated by comparing
the late spring soil test to the "critical level," which is usually | ™
about 25 ppm. Subtract the test level from the critical level
and multiply the difference by the magic number 8 to derive
the recommended sidedress rate.
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Dave decided to compare 120 Ibs and 150 Ibs in the trial (R Yk« Sk Amah
!(Table 3, click to view)| Overall yields were excellent, and Prewrvian cro man s groen wih o wihout @ red civer endersadng

not only did Dave see no yield difference in the trial, the fall |Fig 7. Nitrogen from red clover and

stalk nitrate-N was sky high - 6,000 ppm at the 120 Ib rate anhydrous ammonia both increased corn
and 10,000 following 150 Ibs N. The target zone for the ields and fall stalk nitrate.

stalk test is only 800-to-2,000 ppm nitrate-N.

But this field had received manure in 2001, 1999, and 1998. For fields with a manure history and a 12
ppm test, ISU would have recommended 0-60 Ibs of sidedressed nitrogen. In this case, applying no
sidedress N would have reduced the stalk nitrate-N by perhaps 1,000 ppm, and the corn crop would
have still received more than enough nitrogen. The manure history provided an even greater margin of
safety than predicted.

On their organic fields near Sutherland, Paul and Karen Mugge rely solely on manure and crop
rotations to maintain corn yields. Paul was interested in trying a seed treatment that was said to contain
bacteria that fix atmospheric nitrogen, turning it into biologically available N. The nitrogen-fixing rhizobia
bacteria in the root nodules of legumes are well known. These microorganisms are symbiotic; they get
energy from the legume, and the plant gets nitrogen from the rhizobia, a mutually beneficial exchange.

But corn does not have root nodules to shelter N-fixing bacteria. Presumably the product Paul tested
contained nonsymbiotic microorganisms that live freely in the soil. The essential problem in utilizing non-
symbiotic N-fixers is energy. With no host plant to provide sugars, the nonsymbiotic fixers simply don't
have the power supply to fix useful amounts of nitrogen. Cuban scientists have done research on using
root exudates for the energy supply, but success in temperate soils and crops has yet to be
demonstrated.

Paul located the trial in one of his remaining non-organic fields. He compared the inoculant product
Enzone to a sidedressing of 60 Ibs of 28% UAN nitrogen, and he included a control treatment that
received no amendments.|Table 3, click to view, |shows that the 28% nitrogen solution did increase corn

yields significantly. The yield of the inoculant-treated corn averaged three bushels greater than the
control. Does this mean it worked? Unfortunately no. The inoculated treatment needed to yield six-and-a
-half bushels more than the control to be considered more than just a random difference. Even if the
three bushel difference were an effect of the treatment, it would not have paid for the $15.80 cost of the
product.
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Table 3. Fertility Trials — Field Crops
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