
Sulfur FRST 
Committee Updates



Committee Members
Region Name
West Matt Yost

Clain Jones
Jared Spackman

Midwest Daniel Kaiser
Jeff Volenec
Brian Arnall
Dorivar Ruiz Diaz

Northeast Renuka Mathur
John Spargo
Deanna Osmond

Southeast Nathan Slaton
Gerson Drescher

Industry Ron Olsen



Do you use soil test S in recommendations?

No Some Yes No answer



No Unknown Yes

Has sulfur deficiency become more common in your 
state over the last ten years?



Has sulfur deficiency become more common in your state 
over the last ten years?

Unknown No Yes No answer



State Extractant Depth (inches) CSTV
California Hot Water
Colorado 4 10

Hawaii AB-DTPA 6
Idaho Hot Water 12 10

Kansas Ca(H2PO4)2 24
Louisiana Mehlich-3 12
Minnesota Ca(H2PO4)2

Missouri 6
Montana
Nebraska 9

New Mexico 12
New York CaCl2 (or SrCl2)

North Carolina Mehlich-3 12
Oklahoma 1/10 of N - soil sulfate

Oregon Ca(H2PO4)2 6
Pennsylvania Mehlich-3 15

South Carolina 6-8 10

South Dakota Ca(H2PO4)2 24
Texas Mehlich-3 6
Utah Ca(H2PO4)2 12 8

Washington Saturated paste



Extractants
• NH4OAc
• KH2PO4

• Ca(H2PO4)2

• CaCl2

• Morgan
• Mehlich-3
• Hot water
• Saturated paste

Measurements
• ICP-AES 
(organic and inorganic S)

• Turbimetric 
Spectrophotometer at 420 nm

(inorganic S)



Task 1: MDS approval



Task 1: MDS approval
•Fertilizer source
•Sulfur incorporation depth
•S concentrations in irrigation water
•Soil series or GPS coordinates

• Soil texture (measured or from NRCS)



Task 2: Build database & assess utility
•505 site-years to date
•Need to finalize MDS and then update collection



Task 2: Expand geographic coverage
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Task 2: Large datasets
Site-Yrs Crop Authors Year State(s)

16 Alfalfa Ketterings et al., 2012 2008 NY

28 Corn Camberato et al., 2023 2017 IN

49 Corn Fleuridor et al., 2023 2013 OH

50 Corn Stecker et al., 1995 1991 MO

82 Corn Hoeft et al., 1995 1977 IL

27 Soybean Almeida et al., 2023 2021
AK, IA, IN, KS, MI, MN, NC, ND, OH, SD, VA, 

WI

34 Soybean Fleuridor et al., 2023 2013 OH

51 Soybean Brooks et al., 2022 2019 AK, KT, MI, MN, MI, NC, OH, SD, VA, WI

12 Wheat Fleuridor et al., 2023 2014 OH

14 Wheat K. Girma et al. 2005 1996 OK



Task 2: Outputs
Manuscript 1 – Evaluate the extraction/analysis methods 
and STS vs. Yield response to determine validity and site 
specificity of using STS.

Manuscript 2 – How does STS approach (CSTV) compare 
to other approaches:

• Yield-goal based like N
• Soil texture/OM categories
• Hybrid approach  



Task 2.5
Start incorporating S into FRST database using the 
literature review database to ingest a large chunk of 
legacy data.



Task 3: Survey of national S levels
Survey of STS levels across the country. Request soil S 
tests from major labs and assess whether soil S is 
declining over time and how it varies spatially.



Task 4: Soil depth study
Soil depth impacts on S levels (Culman’s data; 
Mehlich-3 with ICP). 

*First need to evaluate whether Mehlich-3 works 
well in predicting yield response from Task 2.


	Slide 1: Sulfur FRST Committee Updates
	Slide 2: Committee Members
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7: Extractants
	Slide 8: Task 1: MDS approval
	Slide 9: Task 1: MDS approval
	Slide 10: Task 2: Build database & assess utility
	Slide 11: Task 2: Expand geographic coverage
	Slide 12: Task 2: Large datasets
	Slide 13: Task 2: Outputs
	Slide 14: Task 2.5
	Slide 15: Task 3: Survey of national S levels
	Slide 16: Task 4: Soil depth study

