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Nitrogen Trials

In the past two years that PFI cooperators have used the late spring soil nitrate test, nitrogen rate trials
in corn have paired a "high," or typical rate of N with a low rate recommended by the test. In the dry
springs of 1988 and '89, the soil typically contained a lot of carryover nitrogen from the previous year,
and the test allowed farmers to take advantage of that in reducing their fertilizer rates. Everyone was
waiting to see what the test would say in a wet year.
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Farmers using

the test sometimes found themselves sidedressing more nitrogen than they had used in years. At the
same time, the test allowed a field-by-field determination of what corn needed the high rate and what did
not. In showing where a profitable response to additional nitrogen could be obtained, the test made new
friends in the farming community this year.

Figure 2 shows the average yields and nitrogen applications for this year's nitrogen rate trials. As in
previous years, yields were usually similar between the rates this year. Last year's average low and high
rates were 69 and 126 Ibs N/acre, a difference of 57 Ibs. This year, reflecting the weather, the average
low and high were 95 and 141 Ibs, a difference of 46 Ibs N/acre.

It takes a lot of energy to make a pound of nitrogen fertilizer. The low rate energy savings, figured in
gallons of diesel fuel, comes to 11.1 gallons per acre. That is higher than last year's estimate, because
PFI adopted lowa State University's figure for the energy value of nitrogen fertilizer.

The nitrogen rate table shows the results on a trial by trial basis. The "Test PPM" column gives the
average value of the late spring soil nitrate test. The following two columns, "Recommended (Low High)
give the "window" or range of sidedress rates suggested by the test. The next column, "Test Rate
Sidedress," show which of the two N rates was actually based on the test. This number also appears in
one of the next two columns, which specify the low sidedress rate and the high sidedress rate.
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There is one "Neither" in this column as well. Both of Vic Madsen's rates were technically below the
window. The yield in the low rate strips was significantly reduced, giving the only loss in the Low Rate $
Benefit category. This is the exception that proves the rule. The nitrate test had recommended higher
side dress rates.

The year 1990 saw the nitrate test released to the public. Confusion may arise because there are two
sets of recommendation guidelines - PFI's and the guidelines released by lowa State University. Figure
3 shows sidedress recommendations under the two schemes. The ISU recommendations are based on
yield goal, nitrate test results, and soil group. The PFI method is to sidedress 7 to 15 Ibs nitrogen for
each part-per-million below 21 ppm on the test. Of course, this range was not formulated by PFI. It
represents a scientific "guess" of the amount of N needed by the crop.

In 1989, with high test results common, the ISU sidedress recommendations were generally on the high
side of the PFI range. PFI, willing to take a risk, could test the 7-15 hypothesis, whereas the
recommendations for public consumption were of necessity more conservative. In 1990, however,
nitrate readings were sometimes so low that the ISU method led to rates well within the PFI range. As
scientific understanding of nitrogen dynamics increases, recommendations will evolve. The future could
see guidelines that combine the range in the PFI procedure with the flat plateau of the ISU method.
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NITROGEN RATE TRIALS IN CORN

NITROGEN RATE TRIALS IN CORN

LOW RATE TRT | HIGH EATE TET RECONMVENCED
RATE | TEST TEAT REATE | LOW RATE

COOPERATOR FYIELD |M RATE |¥IELD (M RATE | DIFE. | FPMM | LOW | HIGH |SIDEDRESS | SIDEDRESS
(AFTER CORN)
BAUER § 143.3 | 11 | 137.3] 159 | 48 6 | 105 | 225 117 69
HOULIHAN 1153 | 60 |121.2] 120 60 17 | 27 59 60 60
OLSON 1308 | 136|128 | 171 35 1| 70 | 150 ECTH 95
(AFTER SOYBEAN)
EAUER 130.1 | 96 |1287| 144 | 48 | — | — | — S 54
DAVIDEON 1227 1200 | 125 | 155 35 4 | 120 | 256 ECTH 115
FRANTZEN 1421 | 81 | 1349 141 50 12 | 63 | 135 9() 40
HAGENSICK 1369 | 99 | 1337 159 60 11 69 | 147 ECTH 20
HANKS 100 | 104 |1003| 149 | 45 | 20 5 10 50 50
MADSEN 1577 41 |1651] 79 33 13 | 56 | 120 |NEITHER 0
ROSMANN 1271 72 |1293] 126 54 13 | 57 | 123 91 37
SVOBODA 1137 | 156 | 1164 | 174 18 5 | 92 | 193 ECTH 132
TREIMER 153.9 | 80 | 1591 140 60 12 | 61 | 131 30 30
WILSON 126.8 | 137 | 1304 178 | 41 5 | &9 | 190 ECTH 119
(AFTER OATS)
DORDT 137.9 | 45 [13%.1| 90 | 45 g | 91 | 195 a[) 45
STONECYPHER | 143 94 | 1404 | 155 62 13 | 56 | 120 62 62
AN 131.3 132.6 | 141 46 12 | 66 | 141 69

SAVINGS IN
HIGH EATE | ¥IELD |[LEAF N | ¥LD YLD |LOW RATE | GAL DIESEL
SIDEDRESE| DIFFE b L Sl L3D |$ BEWEFIT|EQUIVALENT |COMMENT
117 fi RS * 4.4 — — 3 CUCTTVATIONS W HIGH M
STRIFS
120 -5.9 M. 3. M.&. 6.2 $10.20 14.3 YIELD REDUCTION
MOWNIIGHIFICANT
130 2.8 — M3 2.3 $5.95 8.3
102 1.5 — M5 4 $8.16 114 MO MITEATE TEET
150 -2.3 — M5 2.5 $5.95 8.3 BCTH M EATE:R WITHIN TEST
WINDOW
a1 72 — M5 10.9 $8.50 118 TESTED & 5TRIP:
140 -1.8 M5 M5 3l $10.20 14.3 BCTH M EATE:R WITHIN TEST
WINDOW
95 -0.3 M3 M5 5 $7.65 107 TERIAL FLOODED 48 HES
33 -4 M5 & 6.3 ($10.38) 9.1 EMERGY 5AVIMNGS TRADED
FOR YIELD
91 -2.2 M5 M5 6.8 $9.18 129 LLANUEE IN SYSTEM
150 -2 — M5 i $3.06 4.3
140 5.2 — M5 78 $5.40 14.3
160 -3.4 — M3 .5 $3.69 9.8 BOTH M FATES WITHIN TEST
WINDOW
51 -1.1 — M5 AL $7.65 1.7 UNREPLICATED MITEATE TEST
123 2.5 M5 M3 44 $10.47 147
114 -1.3 fi $6.12 11.1 CAL/ACRE
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