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Corn growers continually face many production challenges including low grain prices, high
input prices and regulatory pressure to minimize nutrient losses to the environment. Nitrogen
management figures prominently into these challenges with questions surrounding selection of N
fertilizer rate. The objective of this study was to evaluate the profitability and efficiency of N rate
selection tools currently used in Wisconsin.

From 2018 through 2021, 52 corn yield response to sidedress N fertilization trials were
conducted on private farms and university research stations (37 and 15 locations, respectively). Plots
were established within 3 days of planting and soil samples (0 to 6, 0 to 12, 12 to 24, and 24 to 36
inches) collected from the no N treatment. Routine analysis (P, K, pH, and organic matter) was
completed on the 0- to 6-inch samples; all other samples were analyzed for nitrate. At approximately
the V6 growth stage, samples were collected in the no N treatment plots to a 12-inch depth and
analyzed for nitrate (presidedress nitrate test). Sidedress N fertilizer (urea with a urease inhibitor)
was broadcast at rates of 0 to 200 or 240 1b N/acre in 40 1b N/acre increments. Each treatment was
replicated four times. Grain yield was measured.

At each site, a model was fit to the grain yield response to N fertilization data. Using the model,
the economic optimum N rate (EONR, 0.10 N:corn price ratio) for each site was calculated along
with the range of N rates that produced profitability within $1.00 per acre. The profitable range of N
rates for each site was compared to maximum return to N (MRTN) recommended range of profitable
N rates that would be applicable for each site (Fig. 1). The MRTN rate was adjusted for forage
legume, manure, or PSNT credits if applicable to the site using guidance in UWEX publication
A2809 Nutrient application guidelines for field, vegetable, and fruit crops in Wisconsin.
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Preliminary analysis of the data at 28 sites demonstrates that the N recommendation tool
predicted the EONR at 50% of the sites. At eight sites, the MRTN underpredicted N need. High
rainfall events at six of these sites likely resulted in nitrate leaching. At six other sites, MRTN over
predicted N need. There were two sites that had no first-year manure applied but had second and/or
third year manure N credits. At these sites, book value estimates of second and/or third year manure

N credits adjusted the MRTN recommended rate well (Waupaca 2019 and Buffalo 2020). At four
sites where manure was applied for the current crop year, manure credits were more accurate than
the PSNT in adjusting MRTN in Lincoln Co. in 2019 but was less accurate at three sites, under

recommending N in Waupaca Co. in 2019 and Lincoln Co. in 2020 and over recommending N in
Columbia Co. (ARS).

Additional data analysis will be completed and presented.
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1 Range of N rates that produce profitability within $2.47 ha™ of site EONR using Soil yield potential:
$0.88 kg! N and $157 Mg™ grain calculated from model fit of yield response to N. H = high; not limited by soil properties

M = medium; limited by 1) excessive/somewhat
excessive/poor/very poor drainage, 2) <15 cm available
water in upper 150 cm of soil, and/or 3) <76 cm to bedrock

S = sand; sand or loamy sand texture

1 Recommendation using MRTN profitable range minus PSNT N credits. PSNT credit
is not used for prior crop of soybean. If manure was applied within 8 months of
planting, then PSNT credit was used regardless of previous crop. If manure was
applied > 8 months of planting, then 2" & 3™ year manure N availability credits

were used.
. . Crop:
3 MRTN range minus manure credits A = Alfalfa; C = Corn; Cs = Corn silage; GH = Grass hay;
+ EONR, with profitability range of 0 kg N ha! H = Hemp; WR = winter rye

* High rainfall following sidedress N application, leaching likely

High early season rainfall

Figure 1. Comparison of the range of N rates which produced profitability within $1.00/acre
($2.47/ha) of the site EONR with the recommended MRTN and/or N credit adjusted MRTN rate.
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