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• Sulfur (S) is an essential nutrient for optimizing corn

growth and grain yield, and declining atmospheric S

deposition and increasing crop S demand have renewed

interest in S fertilization.

• However, limited information is available on how S

fertilization and nitrogen (N) × S interactions affect corn

grain yield, economic optimum N rate (EONR), and return

to N (RTN).

Objectives

• Evaluate the effect of S fertilization on corn grain

yield response to N.

• Determine whether S fertilization alters EONR, RTN,

nitrogen use efficiency (NUE) and fertilizer NUE

(fNUE).

Sulfur Fertilization Effects on Corn Yield, Economic Optimum Nitrogen 

Rate, and Return to Nitrogen
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S treatment Nitrogen cost ($ lb-1 N) with a corn price of $4.00 bu-1

$0.40 $0.50 $0.60

EONR YEONR MRTN EONR YEONR MRTN EONR YEONR MRTN

lb N ac-1 bu ac-1 $ ac-1 lb N ac-1 bu ac-1 $ ac-1 lb N ac-1 bu ac-1 $ ac-1

No-S 213 226 282 203 225 261 194 224 242

S 192 234 301 188 233 282 188 233 263

EONR YEONR

0S 116 224

20SGYP 82 225

EONR YEONR

0S 196 162

30SGYP 228 168

EONR YEONR

0S 219 210

30SGYP 188 216

EONR YEONR

0S 192 272

30SGYP 157 274

EONR YEONR

0S 213 206

30SGYP 192 204

EONR YEONR

0S 175 207

30SGYP 170 207

EONR YEONR

0S 93 264

30SGYP 42 259

EONR YEONR

0S 101 205

30SGYP 169 244

EONR YEONR

0S 185 173

30SGYP 191 174

EONR YEONR

0S 187 253

30SGYP 196 258

EONR YEONR

0S 250 262

20SATS 232 260

40SATS 251 262

EONR YEONR

0S 192 272

20SATS 192 271

40SATS 192 270

Twelve field trials were conducted in 2025: nine corn

following soybean (CS) and three continuous corn

(CC). Trials were arranged in a randomized

complete block design with 3–6 replications.

Six N rates ranging from 0 to 250 lb N acre⁻¹ were

applied as an early sidedress using urea–

ammonium nitrate (UAN, 32-0-0).

Ten trials included two S levels (0 and either 20 or

30 lb S acre⁻¹) applied as gypsum (0-0-0-17S;

20SGYP, and 30SGYP).

Two trials included three S levels (0, 20, and 40 lb S

acre⁻¹) applied as ammonium thiosulfate (ATS, 12-0-

0-26S; 20SATS and 40SATS).

Quadratic, linear-plateau and quadratic-plateau

models were used to evaluate the relationship

between N rate and yield using the nlraa package in

RStudio. The best-supported model was selected

based on model fit and biological plausibility.

Model output was used to determine the EONR,

defined as the N rate at maximum return to N

(MRTN), using an N:corn price ratio of 0.125. Yield

at EONR (YEONR) was predicted from the selected

model.
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Table 1. EONR, YEONR, and MRTN values for varying fertilizer N prices. 

Sulfur fertilization decreased average EONR from 203 to 188 lb N ac-1 while increasing YEONR from 225 to 233 bu ac-1

and MRTN from $261 to $282 ac-1 relative to No-S.

No consistent sulfur × N-rate response pattern was observed across sites; sulfur effects on corn grain yield were not

consistently associated with either low or high N rates.

Figure 4. Nitrogen use efficiency (NUE) and

fertilizer nitrogen use efficiency (fNUE) response to

N rate.

Figure 3. Fertilizer nitrogen cost, gross and net RTN,

and $1 ac-1 profitable range as N rate increases.

Horizontal bars represent EONR 90% bootstrap

confidence intervals.

Figure 2. Site-specific corn grain yield responses to N rate across sulfur treatments, with fitted response curves 

and estimated EONR and YEONR. CS = corn-soybean rotation; CC = continuous corn.

EONR = 188 lb N ac-1

NUE = 1.24 bu lb-1 N
EONR = 203 lb N ac-1

NUE = 1.11 bu lb-1 N

EONR = 188 lb N ac-1

fNUE = 0.50 bu lb-1 N EONR = 203 lb N ac-1

fNUE = 0.45 bu lb-1 N

No-S MRTN: $261 ac-1 at 203 lb N ac-1 

S MRTN: $282 ac-1 at 188 lb N ac-1

203

188

Figure 1. Locations of the 2025 corn field

trials in Illinois.

The Tipton site in Cedar County, Iowa, is

outside the map extent and is not shown.

Further research will evaluate how consistently S affects corn grain yield and N response curves across environments. Incorporating these

effects into the Illinois MRTN framework could provide corn growers with more tailored N recommendations.
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