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Nitrogen Experiments

This year 16 side-by-side comparisons of nitrogen fertilizer rates were conducted by PFI cooperators.
The results are shown in Table 1. In each trial, the "high rate" was chosen by the cooperator to be more-
or-less the customary rate of N fertilizer for that farm. The "low rate" was determined using the late
spring soil nitrate test that is being adapted and developed at lowa State University. With this test, the
farmer samples the soil to a depth of 12" when the corn is 6-12" tall. A kit allows the results to be derived
right on the farm, avoiding the delay involved with sending a sample to a distant lab. The day after taking
the sample, the farmer can be back in the field sidedressing the crop.
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Tom Frantzen says that the test saved him several thousand dollars in 1989. Some other cooperators
found from the test that they required fairly high amounts of nitrogen.

The table shows corn yields in bushels per acre, and nitrogen rates in pounds per acre. Also included is
the leaf tissue nitrogen content, in percent, at silking. Under most conditions, a leaf nitrogen content of at
least 3% indicates that this nutrient is not limiting crop growth.

The columns under "low" and "high" frame a rough rate recommendation "window." The low
recommendation equals the addition of 7 Ibs of N for each part per million below the test kit standard,
which is around 21 ppm. The high rate recommendation is based on adding 15 Ibs N for each ppm
below the standard. At this point, researchers do not know the best recommendation - the window just
shows where the "ballpark” is, and only for research purposes, at that. The "actual” column in the table
show the amount of N actually sidedressed.

A star indicates that the difference in yields between the high- and low-N corn was statistically significant
at the 95% confidence level. As the table shows, the low rate of nitrogen was associated with lower
yields in two trials, which are starred. The "N.S." in the other rows stands for "not significant." Both rate
reductions occurred in "borderline" cases, where the minimum "recommendation" was somewhat above
the actual rate sidedressed.

The "Low Rate $ Benefit" column shows the returns from using the lower of the two rates of nitrogen.
Numbers within () are costs, or negative payoffs. In most trials, the greater return was from the low-N
strips. Where there was no significant difference in yield, the Low Rate $ Benefit equals the difference in
production costs. Where a significant yield difference was found, the Low Rate $ also factors in the
value of the crop, using a corn price of $2.20/bu.

The last column indicates the energy savings from using the reduced rates of nitrogen, expressed in
gallons of diesel fuel per acre. Synthetic nitrogen fertilizer is a major energy input in crop farming. If
farmers across lowa are able to reduce nitrogen rates, they will not only benefit their pocket books and
the groundwater, they will also lessen the energy dependence of agriculture.
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Table 1 NITROGEN RATE TRIALS NITROGEN RATE TRIALS
LW FATE TET HIGH REATE TET EECOMMENDED DIFFEEENCE
COOPERATOR |PREVIOUS (YIELD | M LEAF |YIELL | N LEAF | LOW | HIGH | ACTUAL YIELD | YLD | LOWY RATE | GAL DIESEL
CROF RATE M EATE ] SIGH. | § BEMEFIT |EQUIVALENT
BATEE ATFATFA 1359 0 337 |13589 41 353 0 0 0 -0.1 M. $7.30 6.3
BRODERS SET-ARIDE [ 1519 28 308 | 152 i 299 0 0 0 0.1 M. $6.05 512
ALFAFA
BUMGARNER |ROYBEAMS| 1123 71 oz [118m 155 308 45 105 71 f.6 M., $7.81 10.5
CGRAAF SOYBEANE [ 144.2 | 130 347 1149 150 332 14 30 100 4.8 M.E. $5.90 T
MADSEN SOYBEANE [ 1941 44 300 1965 10z 313 0 2.4 M.E. F10.02 8.7
STONECYPHEER [EOYEBEANS | 937 32 317 | 964 94 354 0 0 0 2.6 M. $10.96 Bz
THOMPSON SOYBEANE [ 140.2 | 130 337 | 142 190 324 42 20 0 1.3 M. $10.63 D
WILEON SOYBEANE [ 1209 | 58 2707|1213 93 281 5 11 50 0.4 M5, $3.72 5.0
HAGENZICK CORM 116.1 5 309 1118 150 3l 49 105 56 -4.3 M5, $6.05 8.1
HAMES CORM 91 113 351 239 187 352 58 124 il -1.0 MLE. F13.17 114
HOULIHAM CORM 129 ¥ 336 |130 1532 343 0 0 0 1.0 MLE. F11.57 10.0
SCHMADEEE |COREM 15677 98 332 |158.4 155 336 @l 125 56 1.9 MLE. $5.21 7.0
TEEIMEE. CORM 1334 | 110 3le 1275 170 3.04 7 150 110 -5 MLE. F10.63 9.3
TEEIMEE CORM 135 50 324 |132% 110 3.24 28 il 50 -2.2 M. F10.68 9.3
AVERAGE 132.4 321 | 133 3.24 29 f 40 0.58 $8.77 7.
BATEE SOYBEANE [ 1464 | 36 324 1554 T8 313 9 19 0 5.0 * ($12.33) 6.5
SCHMADEKE |SOYBEAMS| 1485 [ &7 318 1639 125 336 T 145 6l 14.1 + ($25.37) 7.4
OWERALL AV 1344 | 6% 321 |1364 124 3.24 ngd| oa 384 2.0 $5.32 .2
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