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Corn Response to Sulfur in Northern Minnesota
 Treatments:  Study 1: Combination of spring applied sulfur source and rate
        - Sources: 1) Ammonium Sulfate (21-0-0-24s)
                        2) Sulf-N® 26 (26-0-0-14s)
         - Rates: 0, 5, 10 20, and 30 lbs S/ac
     Study 2: Nitrogen rates with and without sulfur
         - Sulfur rates: 0 and 25 lbs S per acre as spring applied ammonium sulfate
        - Nitrogen rates: 0, 50, 100, 150, 200, 250 lbs N as spring applied urea
 Previous Crops:  Study 1: Soybeans; Study 2: Corn

Objective:   
Study 1: To compare the effects of sulfur source and rate on corn grain yield an moisture
Study 2: To evaluate corn grain yield and harvest moisture response to nitrogen when sulfur is and is not  
applied.

Results: 
The initial soil test values for each study are listed in Table 1.  Both studies evaluated the use of sulfur for 
corn.  For study 1 two fertilizer sources were applied at 4 rates at the Mahnomen location and 5 rates at 
Westport.  The two sources compared were dry granular ammonium sulfate and Sulf-N®.  The Sulf-N sources 
is a fused ammonium sulfate nitrate product that is water soluble.  Space was limited at Westport so only 
the Sulf-n treatment was included at that location.  Nitrogen was added to equal out the amount applied by 
all treatments.  Study two focused on the interaction between nitrogen and sulfur on the yield of corn.  Two 
locations were studied, one in SE Minnesota on low organic matter soils (3.0% or less in the top 6” depth) 
that have responded to sulfur in the past and on a continuous corn field in NW Minnesota.  Research has 
found some yield benefit from applying sulfur in continuous corn regardless of soil organic matter level.  The 
NW Minnesota fields were added to compare data from the NW area with those in southern MN that have 
responded to sulfur to determine if sulfur suggestions for corn can be universal across the state.  The Mahn-
omen site included an eroded knoll similar to soil conditions in southern Minnesota on which sulfur responses 
have been seen.  In study two, both locations were managed with continuous corn and all N and S fertilizer 
was spring applied and incorporated prior to planting. 

Table 2 includes the summary statistics for the main treatment effects for study 1.  At the Mahnomen location 
both sulfur source and rate significantly differed.  The interaction between the two was not significantly doffer-
ent but the probability level was close to the accepted level.  A significant interaction would indicate that the 
effect of sulfur rate varied by sulfur source. 

Location
Soil Test (0-6”)

Soil Series County P K S OM pH
---------------ppm----------- --%--

Mahnomen Barnes-Langhei Mahnomen 15 115 3 3.1 7.9
Westport Estherville Pope 53 138 3 6.6 6.2
Elbow Lake Towner Grant 18 135 57 4.8 7.6
Saint Charles Seaton Winona 14 80 4 2.8 6.8
P, Bray-P1 phosphorus; K ammonium acetate potassium; S, mono-calcium phosphate extractable sulfur; 
OM, organic matter loss on ignition; pH, 1:1 soil:water

Table 1. Initial soil test data for 0-6” samples collected from Study 1 sites (Mahnomen and Westport) and 
Study 2 sites (Elbow Lake and Saint Charles).

For Additional Information:
Daniel Kaiser (dekaiser@umn.edu) 612-624-3482
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Corn Response to Sulfur in Northern Minnesota (continued)

Variable
Statistics +

Site Source Rate Source x Rate
---------------------------------------P >F---------------------------------------

Yield Mahnomen 0.02 0.03 0.11
Westport -- 0.23 --

Moisture Mahnomen 1.00 0.10 0.64
Westport -- 0.61 --

+ Main effects and interactions are significant when P < 0.05.

Variable
Statistics +

Site Sulfur Nitrogen Rate Sulfur x N
--------------------------------------P >F--------------------------------------

Yield Elbow Lake 0.28 <0.01 0.21
Saint Charles 0.99 <0.01 0.28

Moisture Elbow Lake 0.49 <0.01 0.18
Saint Charles <0.01 <0.01 0.16

+ Main effects and interactions when P < 0.05.

Site
N Rate

S rate 0 50 100 150 200 250
-------------------------------------------------%--------------------------------------------------

Elbow Lake 0 10.7 12.9 11.9 13.0 12.5 12.9
25 11.6 12.3 13.2 12.6 13.0 12.9

Saint Charles 0 20.0 18.4 19.3 20.6 20.4 21.2
25 20.1 17.8 18.3 18.6 19.2 20.0

Yield (adjusted to 15.5% moisture) data from this study is given in Figure 1.   Sulfur applied as AMS increased 
yields by nearly 30 bu/ac with the 10 lb S rate at the Mahnomen site.  For the Sulf-N treatment there was little 
yield increase until the highest sulfur rate.  The 5 lb. sulfur rate did increase yields but not as much as the 10 
lb. rate, which agrees with southern MN data on optimal application rate.  Application of 20 lb. of S did not re-
sult in a further yield increase.  There was no difference in yields at the Westport site.  Yields were high at this 
location and it appeared that no sulfur was needed.  Similar to sites in southern Minnesota, the low organic 
matter level at the Mahnomen site likely contributed to the sulfur response and indicates similar S guidelines 
may be used.  Grain moisture was not significantly impacted by sulfur application at either location, therefore 
the data is not shown. 

Table 2. Summary statistics for main treatment effects of sulfur source and rate and their interaction for  
Study 1.

Table 3. Summary statistics for main treatment effects of sulfur application and nitrogen rate and their  
interaction for Study 2.

Table 4.  Corn grain harvest moisture summary by sulfur and nitrogen rate for Study 2.
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Corn Response to Sulfur in Northern Minnesota (continued)

For Study 2, grain yield did not respond 
to sulfur at either of the locations (Table 
3).  Other sulfur locations showed similar 
results in 2011, likely as a result of warm-
er, early season conditions potentially 
leading to greater mineralization of S and 
less S needed from fertilizer.  The Elbow 
Lake site had the highest sulfur soil test of 
either location (Table 1) which is likely due 
to precipitated gypsum in the soil profile.  
Yield (Table 3 and Figure 2) was signifi-
cantly affected by nitrogen rate at both  
locations.  At the Elbow Lake location, 
yield responded linearly to the highest N 
rate.  High amounts of early season rain-
fall resulted in the 250 lb. rate not maxi-
mizing yield due to N loss.  Conversely, at 
the St. Charles location yield was maxi-
mized by 130 lb. of N which is lower than 
that recommended for continuous corn 
in SE Minnesota.  At both locations there 
was no evidence that the application of 
sulfur changed the optimum amount of N 
that needed to be applied.

Grain moisture was significantly affected 
by N rate at both locations, while S  
affected moisture only at St. Charles.  As 
the amount of N increased, grain harvest 
moisture increased.  However, at the St. 
Charles site the application of sulfur gen-
erally resulted in 1% lower grain moisture 
at harvest.  Even though there was no 
yield response, the savings from dryer 
grain at harvest could potentially cover 
the cost of the sulfur application, depend-
ing on the amount needed to decrease 
moisture.  This is a result that has been 
seen at other locations and is likely due to 
a hastening of maturity. 
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Figure 1. Yield summary data for Study 1

Figure 2. Yield summary data for Study 2.
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