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Abstract

Corn is the most frequent first- and second-year crop following alfalfa in the upper midwestern
United States. In the majority of reported cases, there is little need for additional fertilizer N to
optimize yield of first-year corn following alfalfa. For second-year corn following alfalfa,
fertilizer N is needed in about one-half of cases and the economically optimum N rate (EONR)
has varied greatly in responsive fields. The objective of this research was to use literature data to
evaluate the accuracy of book value N credits (BVNC), the presidedress soil NOs-N test (PSNT),
and the Illinois soil N test (ISNT) for predicting yield response to N in corn following alfalfa. To
evaluate BVNC s, credits of 50, 100, or 150 Ib N/acre were subtracted from an EONR of 160 1b
N/acre for corn when it followed poor (<1 alfalfa plants/sq ft or 33% alfalfa in the stand), fair (2-
3 plants/sq ft or 34-66%), or good stands (>4 plants/sq ft or >67%), respectively. The BVNCs
were considered accurate when the guideline rate was within 30 1b N/acre of the actual EONR.
For first-year corn following poor (20 site-years), fair (40 site-years), and good (168 site-years)
stands of alfalfa, guidelines were accurate 5, 8, and 78% of the time, respectively. For second-
year corn following the same stand categories with 4, 11, 20 site-years, guidelines were correct
0, 18, and 45% of the time, respectively. To evaluate the accuracy of the PSNT, which is soil
NO;-N concentration in the 0- to 12-inch depth at the V6 corn stage, the widely accepted critical
concentration of 21 ppm NO;3-N was used to predict response or nonresponse to N. Fertilizer N
response in both first- and second-year corn (107 and 45 site-years, respectively) was accurately
predicted using the PSNT in two-thirds of the cases. The majority of prediction errors were false
prediction of N response. To evaluate the accuracy of the ISNT, which is a measure of soil
amino sugar N and exchangeable NH4-N in the 0- to 6-inch or 0- to 12-inch depth between
planting and the V6 corn stage, the critical concentration of 230 ppm was used to predict
response or nonresponse to N. The ISNT correctly identified corn response to fertilizer N three-
fourths of the time in 22 and 18 site-years of first- and second-year corn, respectively. Results
indicate that BVNCs are rarely accurate for corn following poor or average stands and are less
accurate for second- than first-year corn. The accuracy of the PSNT and ISNT were similar for
first- and second-year corn and were much higher for second-year corn following alfalfa than
BVNC:s. These results indicate that opportunities remain to improve site-specific prediction of N
response in first- and second-year corn following alfalfa.
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