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Average Temperature Departure
from 30-year Normal (°C)

Evaluating corn yield response to nitrogen (N) ||+ 19 central lllinois on-farm trials (2013- plateau models were used to describe
rate is the basis for N guidelines; however, 2020) yield response to N rate, and the best fit
timing of application is not considered in - Randomized complete block design with ~ model was chosen.

lllinois guidelines. N rates (5 to 6) ranging from 0 to 322 Ib N+ Model output was used to determine the
One-third to one-half of lllinois corn acres ac', and 3 or 4 replications. N rate that maximized economic return to
receive fall N as anhydrous ammonia, ~43% » Soybean was the previous crop, except N (MRTN) using a N:corn price ratio of
of 2024 N fertilizer sold in lllinois by weight. for Site 3, which was corn. 0.1. EONR and YEONR were determined

Quantifying differences in economic optimum » Fall applications took place in November. at th point.
N rate (EONR) and profitability by application - Most spring applications were pre-plant,
timing could offer system-specific guidance however, spring N at sites 1, 10, 15, and
and support dynamic N guidelines. 16 was applied at corn growth stage V3-

We evaluated N timing effect on EONR, yield V4.
at the EONR (YEONR), and maximum return « All but 5 sites (2, 6, 8, 11, and 12) had

to nitrogen (MRTN). N base N applied as DAP, MAP, or UAN
, . between 16 and 81 Ib N ac™.

« Quadratic, linear-plateau, and quadratic-
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et v 4 Figure 2. Weather conditions relative to
Figure 1. Site locations the difference of EONR by N timing.
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100 | #""EONR YEONR | EONR YEONR | EONR YEONR | EONR YEONR . | . .

e w Fo1as 237 F 200 258 F 206 242 900 s 17 » Across all site-years, spring anhydrous
O s s s e 2 s e s I 5 .................................................................. 7 application led to a lower average EONR
300 | Site 5 Site 6 Site 7 Site 8 78“ SO0 T _ “0:08 BEE= (167 Ib Nac'vs 188 1b N aC'1), while the
& | ,l ‘.,..~—~~. 3 YEONR difference was marginal.

e o = " N e B Economic return to N at the EONR was
~ 100 | EONR YEONR | EONR YEONR | EONR YEONR | EONR YEONR E 600 - ‘\ ~ Bt Cé greater by $20 ac™! for Spring appllCathn
‘s F 177 254 F 164 178 F 157 230 F 145 178 < J \ '| '| ka than for fall ($404 aC-'I VS $424 aC-’I)_
© S 161 260 S 130 186 S 142 231 S 149 183 . \' A . | 44 A ] o ] .

5 B — e = o 500 | YA A Y = » Clear site-specific benefits to N timing
L 45 [Site 9 Site 10 Site 11 o r Q - :
- 2 [ |, © were observed at certain sites, however
s ; < 400 \~ ' neither fall, spring, or annual weather
'S, 200 L o i g ) 7 .
E Comy e Ammene conditions explained this.
‘© 100 EONR YEONR | EONR YEONR | EONR YEONR | EONR YEONR 3ot ioriinvn- v +on+- 4o r 7 7 0 47—+ 2 : o . . . .
= F 183 250 f o7 23 7 F o213 om F 175 251 2013 2014 2015 2016 2017 2018 2019 2020 2021 » Using additional investigations of timing
c s 183 247 'S 202 246 'S 250 209 s 170 257 Dafe by rate by N source interactions, the
S 39 [Site 13 Site 14 Site 15 site 16 _—K Figure 4. Anhydrous ammonia and corn grain prices over lllinois MRTN guidelines can take
the study period. Inset depicts the resulting price ratio management practices into account and
20 over the same period. provide growers a more tailored nitrogen
100 EONR YEONR | EONR YEONR | EONR YEONR | EONR YEONR fertilizer recommendations.
F 218 226 F 199 204 F 225 236 F 217 308
N o S 145 199 s 162 231 s 23 3 Table 1. EONR (Ib N ac''), YEONR (bu ac), and
200 |Site 17 Site 19 0 75 150 225 MRTN ($ ac') values for varying N fertilizer price.
e P _. Nitrogen Cost ($ Ib N-') with a corn price of $4.00 bu-1
4 P S Fall Ni
. itrogen
100 EONR YEONR EONR YEONR EONR YEONR A ESHIEQONR T|m|ng $040 $050
Coe A Coe & Spring EONR EONR  YEONR MRTN EONR YEONR MRTN EONR YEONR MRTN
0 L L ‘ ! . \ L L
0 75 150 225 O 75 150 225 O 75 150 225 Fall 188 227 $404 183 227 $386 178 226 $368

Nitrogen rate (Ib N ac™) Spring 167 230 $424 164 230 $408 161 230 $391
Figure 3. Response models, EONR, and YEONR for all site-years.
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