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 David Edward Clay 

 Professor Plant Science 

 South Dakota State University 

 Brookings, SD, 57007  

E-mail: David.Clay@SDSTATE.EDU 

 Phone:  605-688-5081 

 Fax:  605-688-4602 

Education  

B.S., Soil Science, Natural Resources, University of Wisconsin, Madison, WI, 1976. 

M.S., Soil Fertility, University of Idaho, Moscow, Idaho, 1984 MS.  Thesis title: The influence of N 

source and rate on strawberry production.   

Ph.D., Soil Biogeochemistry, University of Minnesota, St. Paul, 1988. Dissertation title:  Nitrogen, 

tillage, and residue management influence on microbial activity and corn production. 

Post Doc., Water Quality Center, University of Minnesota, St. Paul, 1988-1990., 

Lead21 Leadership training, 2010 

 

Experience, Responsibilities, and Leadership  

2017-2020 Editor for Agronomy Journal, First South Dakota Editor in American Society of   

  Agronomy premier journal.  This Journal is over 100 years old. 

2016-18 SDSU Faculty Senate, 

2001-pres. Professor Plant Science, 90% research and 10% teaching, SDSU, Brookings, SD, 

 

Awards and Accomplishments 

 2016, Paper of the year, Smart, A.J., L.B. Perkins, T.N. Schramm, M.J. Nelson, P.J. Bauman, S.A. 

Clay, and D.E. Clay. 2016. The effects of patch-burn grazing on vegetation structural heterogeneity in 

the northern tallgrass prairie of South Dakota. Great Plains Research 26:57-70.   

 Co-author of one of the Top-cited (12 citations  #4) and top down-loaded (1028 #7) papers from 2014-

2016 for ASA publications.  

 Served on over 13 federal grant review panels, 

 2016 awarded the ASA Precision Agriculture Systems Impact Award, from the American Society of 

Agronomy, Precision Agricultural Systems community, 

 2016 selected for SDSU Faculty Senate, 

 2016, ASA Excellence for publication > 16 pages, Midwest Cover Crop Field Guide.  2nd Edition.  

 2016, Clay, D.E., G. Reicks, J. Chang, T. Kharel, and S.A.H. Bruggeman. 2016.  Assessing a fertilizer 

program:  Short and long-term approaches.  In A. Chatterjee and D. Clay (eds), Soil Fertility 

Management in Agroecosystems. ASA/Crop Science/SSSA digital library, Madison WI, used to 

develop a certified crop consultant training guide.   

 2015, AJ 107:2363-2372 selected to be highlighted in the tri societies Crops and Soils Magazine,  

 Published over 250 referred papers and book chapters, 

 Served as editor or author on 15 books, 

 137  funded grants providing over 30 million dollars, since 2012, 26 grants providing over 6.6 million 

dollars in support; 

 2015, elected to the Chairman SDSU  Plant Science Promotion and Tenure Committee,  

 2014 elected Chairperson American Society of Agronomy Finance Committee, 
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 2014 recipient of the SDSU College of Agriculture and Biological Sciences Outstanding Researcher 

Award, 

 ASA selected Chang et al. (2014) for a CEU self study that was published in the Crop and Soil 

Magazine.  

 2013 ASA Precision Agriculture Systems Impact Award, from the American Society of Agronomy, 

Precision Agricultural Systems community.   

 Graduate student (T.P. Kharel) 2nd place winner at the 2013 S4-S8 SSSA Graduate Student Poster 

Competition. 

 Awarded the Weed Science Society Paper of the Year in 2012, 

 Represented ASA at Climate Day (Washington SD, Feb 26-27, 2013) 

 The South Dakota iGrow Wheat Best Management Practices for Wheat Production was awarded a 

certificate of Excellence for Extension Material >15 pages by the American Society of Agronomy, 

(10/20/2012).  D. Clay was lead editor. 

 American Society of Agronomy Division A-4, Corn Best Management Practices awarded Excellence 

for Extension Materials greater than 15 pages. November 2010 

 CRC press, GIS Applications in Agronomy Identified as Best Seller. 

 2010 Nominated for the American Society of Agronomy Budget and Finance committee Chair.   

 Awarded the 2009 PrecisionAG Award of Excellence, Education/research Award, Sponsored by the 

PrecisionAG Institute, The PrecisionAg™ Institute is an independent global forum dedicated to the 

sharing of precision agriculture practices, ideas, research, products, services and success stories. 

 Fellow American Society of Agronomy, 2007. 

 Awarded SD Sigma Xi Presidents Award for Service, 2006; 

 Awarded USDA-ARS Collaboration Award, April 20, 2006; 

 Nominated Ag/Bio Teacher of the Year, 2006 

 Awarded the Deans Award for Teamwork, 2004 

 Awarded SDSU F.O. Butler Award for Excellence in Research, December 2004 

 Awarded the Gamma Delta Research Award, 1996; 

 Awarded the Deans Award for Excellence, 1994; 

 Served on over 50 graduate MS or Ph.D. student committees as major advisor or committee member, 

 

Professional Activities and Research Interest 

My research goal is to develop and test sustainable agricultural management systems that enhance 

environmental quality, maintain rural economies, create wealth and jobs, improve soil health, and lead to 

energy self-sufficiency. Specific research projects include the development of: (i) a conceptual 

understandings on how complex interactions among weeds, crop genetics, soils, topography, water, insects, 

diseases, and nutrient cycling influence crop productivity, profitability, and energy efficiency over 

landscapes; (ii) remote sensing techniques for assessing C storage and N and water stress in crop plants; 

(iii) new techniques for assessing the impact of management on system resilience; and (iv) precision 

farming equations for improved management. Principle obstacles to this research has been: (i) the linking 

of information collected at cellular or plant scales with higher organizational levels; (ii) developing 

analysis tools that quantitatively define the impact of stress on plant growth, (iii) mathematically defining 

how different limiting factors interact to influence yield, and (v) developing experimental approaches to 

solve multivariate problems. We have used simulation models, remote sensing, tracking stable isotopes 

pulses, microarray analysis, detailed soil and plant measurements, and natural abundance stable isotope 

approaches in our research.  I am committed toward increasing the adoption of technologies that can 
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improve agricultural profitability and environmental sustainability.  To achieve this goal I believe that we 

need to research the barriers to adopting technologies that clearly have economic and environmental 

benefits. I am committed to convert agricultural research into tools that producers can use to increase their 

profitability. 

 

Books 

1. Site-Specific Management Guideline.  1999.  Clay, D.E. et al. (ed.). Potash and Phosphate 

Institute.  Available at http://www.ppi-far.org/ssmg. 

2. GIS Applications in Agriculture. 2007.   Pierce F.J. and D. Clay (eds).  CRC Press, Taylor and 

Francis, New York, New York. http://www.crcpress.com/product/isbn/0849375266  

3. Soil Science:  A Step-by-Step Field Analysis.  2008.  Logsdon, S., D.E. Clay, D. Moore, and T. 

Tsegaye (eds). American Society of Agronomy.  Madison, WI.  Available at 

https://portal.sciencesocieties.org/Resources/Files/downloads/pdf/B60915.pdf 

4. South Dakota Corn Best Management Practices.  2009.  Clay, D.E., S.A. Clay, and K. Reistma 

(eds).  SDSU, Brookings, SD.  Available at 

http://pubstorage.sdstate.edu/AgBio_Publications/articles/EC929.pdf. 

5. Mathematics and Calculations for Agronomists and Soil Scientists. 2011.  Clay, D.E., S.A. Clay, 

C.G. Carlson, and S. Murrell. International Plant Nutrition Institute, available at http://ppi-

store.stores.yahoo.net/maandcaforag.html 

6. GIS Applications in Agriculture:  Nutrient Management for Improved Energy Efficiency.  Clay 

and Shanahan (eds). 2011. Available at  http://www.crcpress.com/product/isbn/0849375266 

7. IGROW Wheat:  Best Management Practices for Wheat Production. 2012.  Clay D.E., C.G. 

Carlson, and K. Dalsted (eds).  

8. Mathematics and Calculations for Agronomists and Soil Scientists:  Portuguese Version, 2013. 

Clay, D.E., S.A. Clay, C.G. Carlson, and S. Murrell. International Plant Nutrition Institute, available at 

http://ppi-store.stores.yahoo.net/maandcaforag.html. 

9. Mathematics and Calculations for Agronomists and Soil Scientists:  Metric Version, 2012. Clay, 

D.E., S.A. Clay, C.G. Carlson, and S. Murrell. International Plant Nutrition Institute, available at 

http://ppi-store.stores.yahoo.net/maandcaforag.html. 

10. IGROW Soybeans:  Best Management Practices for Soybean Production. 2013.  Clay, D.E., S.A. 

Clay, C.G. Carlson, C. Hay, L. Wagner, and D. Deneke (eds.).  Available at 

http://www.sdsoybean.org/BMP. 

11. Midwest Cover Crop Field Guide. 2015.  2nd Edition. Fisher, B., C.K. Gerber, K.D. Johnson, E.J. 

Kladivko… D.E. Clay.  Purdue.   

12. IGROW Corn:  Best Management Practices for Corn Production. 2016.  Clay, D.E., S.A. Clay, 

C.G. Carlson, and E. Byamukama (eds.) SDSU 

13. Precision Agriculture Basics, 2016, K Shannon, D..E. Clay, and N Kitchen, editors, ASA/Crop 

Science/SSSA digital library, expect to be completed by January  2018. 

14. Practical Mathematics for Precision Farming, D.E. Clay, S.A. Clay, and S. Bruggeman Editors. 

ASA/Crop Science/SSSA digital library.  Completed October 2017.  

15. Soil Fertility Management in Agroecosystems. A. Chatterjee and D. Clay (eds), ASA/Crop 

Science/SSSA digital library.  Madison WI.  

 

Publications General Public 

1. Back to the future, report by Susan Winson, progressive farmer. http://dtnpf-

digital.com/publication/?i=289125&p=62, 2016 

2. http://www10.giscafe.com/nbc/articles/1/1400940/Data-driven-decisions-South-Dakota-land, 2016 

3. http://www.hpj.com/general/using-data-driven-decisions-on-south-dakota-land/article_e9fd40b0-

http://www.ppi-far.org/ssmg
https://portal.sciencesocieties.org/Resources/Files/downloads/pdf/B60915.pdf
http://pubstorage.sdstate.edu/AgBio_Publications/articles/EC929.pdf
http://ppi-store.stores.yahoo.net/maandcaforag.html
http://ppi-store.stores.yahoo.net/maandcaforag.html
http://www.crcpress.com/product/isbn/0849375266
http://ppi-store.stores.yahoo.net/maandcaforag.html
http://ppi-store.stores.yahoo.net/maandcaforag.html
http://www.sdsoybean.org/BMP
http://dtnpf-digital.com/publication/?i=289125&p=62
http://dtnpf-digital.com/publication/?i=289125&p=62
http://www10.giscafe.com/nbc/articles/1/1400940/Data-driven-decisions-South-Dakota-land
http://www.hpj.com/general/using-data-driven-decisions-on-south-dakota-land/article_e9fd40b0-dcdd-556b-9a02-41bb203c1ea8.html
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dcdd-556b-9a02-41bb203c1ea8.html, 2016 

4. http://www.agprofessional.com/news/data-driven-decisions-south-dakota-land, 2016 

5. http://www.usagnet.com/state_headlines/state_story.php?tble=SD2016&ID=98, 2016 

6. Radio, Ag New 890, Mich Kjar, Jan 22, 2016.  

7. South Dakota Soybean Leader, September/October 2016, Soybean check off helps farmers reach 

for 100 bushels per acre.  

8. Growing South Dakota, SDSU College of Agriculture and Biological Sciences, 2015 Annual 

Report, Saving our Soil. 

9. Growing South Dakota, SDSU College of Agriculture and Biological Sciences, Summer 2016, 

Curricula collaboration, 

10. South Dakota Soybean Leader, March/April 2017, Real World through On-Farm Research.  

11. Radio interview, Tom Steever, On-farm Research, September 8, 2017. 

 

Peer reviewed outreach and book chapters 

1. Franzen, A., C.G. Carlson, C.L. Reese, and D.E. Clay.  2017.  Chapter 2:  Writing simple 

programs in Microsoft Excel for automating precision farming calculations.   Clay. D.E., S.A. Clay, 

and S. Bruggeman (eds), Practical Mathematics for Precision Farming.  American Society of 

Agronomy, Madison WI.  

2. Clay. D.E., G. Hatfield, and S.A. Clay. 2017.  Chapter 3:  An Introduction to experimental design 

and models.  Clay. D.E., S.A. Clay, and S. Bruggeman (eds), Practical Mathematics for Precision 

Farming.  American Society of Agronomy, Madison WI.  

3. Clay, D.E., T.A. Brase, and G. Reicks. 2017.  Chapter 4:  Mathematics of latitude and longitude.  

Clay. D.E., S.A. Clay, and S. Bruggeman (eds), Practical Mathematics for Precision Farming.  

American Society of Agronomy, Madison WI. 

4. Clay, D.E., C. Robinson, and T, M. DeSutter.  2017.  Chapter 6:  Soil testing and understanding 

soil testing results for precision farming.  Clay, D.E., S.A. Clay, and S. Bruggeman (eds), Practical 

Mathematics for Precision Farming.  American Society of Agronomy, Madison WI. 

5. Clay, D.E., N.R. Kitchen, E. Byamukama, and S. Bruggeman. 2017.  Chapter 7: Calculations 

supporting management zones.  Clay. D.E., S.A. Clay, and S. Bruggeman (eds), Practical Mathematics 

for Precision Farming.  American Society of Agronomy, Madison WI. 

6. Clay, D.E., and T.P. Trooien.  2017.  Chapter 8:  Understanding soil water and yield variability in 

precision farming.  Clay. D.E., S.A. Clay, and S. Bruggeman (eds), Practical Mathematics and 

Precision Farming.  American Society of Agronomy, Madison WI. 

7. Chang, J., D.E. Clay, B. Arnall, and G. Reicks.  2017.  Chapter 10:  Essential plant nutrients, 

fertilizer sources, and application rate calculations.  Clay. D.E., S.A. Clay, and S. Bruggeman, 

Practical Mathematics for Precision Farming.  American Society of Agronomy, Madison WI. 

8. Fausti, S., B.J. Erickson, D.E. Clay, and C.G. Carlson.  2017.  Chapter 11:  Deriving and using 

equations to calculate the economic optimum fertilizer and seeding rates.  Clay. D.E., S.A. Clay, and 

S. Bruggeman, Practical Mathematics for Precision Farming.  American Society of Agronomy, 

Madison WI. 

9. Graham, C., D.E. Clay., and S. Bruggeman.  2017. Chapter 15:  Developing yield response curves 

for fertilizer and seeding rates.  Clay. D.E., S.A. Clay, and S. Bruggeman, Practical Mathematics and 

Agronomy for Precision Farming.  American Society of Agronomy, Madison WI. 

10. Clay, D.E. 2017.  Chapter 16:  A site-specific fertilizer program assessment using soil and nutrient 

removal benchmarks.  Clay. D.E., S.A. Clay, and S. Bruggeman, Practical Mathematics and Agronomy 

for Precision Farming.  American Society of Agronomy, Madison WI. 

11. Sharda, AJ., A, Franzen, and D.R. Clay. 2017.  Precision variable equipment,  chapter 5 In 

Shannon, K, D.E. Clay, and N. Kitchen (eds) Precision Agriculture Basics,  American Society of 

http://www.hpj.com/general/using-data-driven-decisions-on-south-dakota-land/article_e9fd40b0-dcdd-556b-9a02-41bb203c1ea8.html
http://www.agprofessional.com/news/data-driven-decisions-south-dakota-land
http://www.usagnet.com/state_headlines/state_story.php?tble=SD2016&ID=98
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Agronomy,  Madison WI.  

12. Shannon, K., D.E. Clay., and K. Sudduth.  2018.  An introduction to precision agriculture.  

Chapter 1.  In Shannon, K, D.E. Clay, and N. Kitchen (eds) Precision Agriculture Basics,  American 

Society of Agronomy,  Madison WI.  

13. Clay, D.E., and U. Mishra. 2017.  Role of crop residues in maintaining soil organic carbon in 

agroecosystems.  In Qin Z, U. Mishra, A. Hastings (eds) Bioenergy and Land Use Change. John 

Wiley & Sons, Inc, Hoboken, NJ.    

14. Clay, D.E. J. Chang, G. Reicks, S.A. Clay, and C. Reese. 2017. Calculating soil organic turnover 

at different landscape positions in precision conservation. In  Delgado J., S. Sassenrath, and T. Mueller 

(ed.). Agronomy Monograph 59, Precision Conservation:  Geospatial Techniques and Natural 

Resource Conservation. American Society of Agronomy, Madison WI.     

15. Catterjee, A., and D.E. Clay.  2016.  Soil fertility and cover crops.  In A. Chatterjee and D. Clay 

(eds), Soil Fertility Management in Agroecosystems. ASA/Crop Science/SSSA digital library, 

Madison WI.  

16. Clay, D.E., G. Reicks, J. Chang, T. Kharel, and S.A.H. Bruggeman. 2016.  Assessing a fertilizer 

program:  Short and long-term approaches.  In A. Chatterjee and D. Clay (eds), Soil Fertility 

Management in Agroecosystems. ASA/Crop Science/SSSA digital library, Madison WI.  

17. Carlson, C.G., D.E. Clay, and S.A. Clay.  2016.  An introduction to conceptual models, calculating 

and using rate constants, economics, and models to solve problems.  Soil Fertility Management in 

Agroecosystems. ASA/Crop Science/SSSA digital library, Madison WI. 

18. Clay, D.E., C. Reese, S.A.H. Bruggeman, and J. Moriles-Miller.  2016.  The use of enriched and 

natural abundance nitrogen and carbon isotopes in soil fertility research.  In A. Chatterjee and D. Clay 

(eds), Soil Fertility Management in Agroecosystems. ASA/Crop Science/SSSA digital library, 

Madison WI. 

19. Erickson, B., S. Fausti, D. Clay, and S. Clay.  Knowledge, skills, and ability needed in the 

precision ag workforce:  An industry survey, Proceedings from the 13th International Precision 

Conference.  July 31-August 4,m 2016, St. Louis Missouri.   

20. Carlson, C.G., D.E. Clay, D. Malo, C. Reese, R. Kerns, T. Kharel, G. Birru, and T. DeSutter. 

2016.  The management and identification of saline and sodic soils in the northern Great Plains.  

Chapter 32, In  Clay, D.E., C.G. Carlson, S.A. Clay,  and E. Byamukama (eds).  iGROW Corn:  Best 

Management Practices. South Dakota State University. 

21. Carlson, C.G., D.E. Clay, Darrin Hefty, Keith Alverson, and Kyle Gustafson. 2016.  Chapter 1:  

Developing a strategy to achieve 300 bushel corn per acre or incrementally increasing current yields.  

In Clay, D.E., C.G. Carlson, S.A. Clay, and E. Byamukama (eds).  iGROW Corn:  Best Management 

Practices. South Dakota State University. 

22. Carlson, G., D.E. Clay, and K. Reitsma.  2016. Chapter 12:  Land rolling corn fields.  In  Clay, 

D.E., C.G. Carlson, S.A. Clay,  and E. Byamukama (eds).  iGROW Corn:  Best Management 

Practices. South Dakota State University. 

23. Clay, D.E., and C.G. Carlson.  2016. Chapter 13:  Preparing a corn seed bed and managing crop 

residues.  In Clay, D.E., C.G. Carlson, S.A. Clay, and E. Byamukama (eds).  iGrow Corn:  Best 

Management Practices. South Dakota State University, Brookings SD.  

24. Kumar, S., D.E. Clay, and C.G. Carlson.  2016. Chapter 14:  Soil compaction impact on corn 

yield.   In Clay, D.E., C.G. Carlson, S.A. Clay, and E. Byamukama (eds).  iGrow Corn:  Best 

Management Practices. South Dakota State University. 

25. Clay, S.A., C.L. Reese, and D.E. Clay. 2016.  Chapter 15:  Cover crops in rotations including 

corn. In D.E., C.G. Carlson, S.A. Clay, and E. Byamukama (eds).  iGROW Corn:  Best Management 

Practices. South Dakota State University 

26. Chang, J., C.L. Reese, T. Kharel, S.A. Clay, and D.E. Clay.  20016.  Chapter 19:  Precision 
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farming opportunities.  In D.E., C.G. Carlson, S.A. Clay, and E. Byamukama (eds).  iGROW Corn:  

Best Management Practices. South Dakota State University 

27. Clay, D.E., and C.G. Carlson.  2016. Chapter 21:  Precision soil sampling.  In Clay, D.E., C.G. 

Carlson, S.A. Clay, and E. Byamukama (eds).  iGROW Corn:  Best Management Practices. South 

Dakota State University 

28. Chang, J., and D.E. Clay.  2016.  Chapter 22:  Matching remote sensing tools to problems.  In 

Clay, D.E., C.G. Carlson, S.A. Clay, and E. Byamukama (eds).  iGrow Corn:  Best Management 

Practices. South Dakota State University. 

29. Reitsma, K., D.E. Clay, C.G. Carlson, A. Bly, and G. Reicks.  2016. Chapter 23: Estimating yield 

goals and nitrogen, phosphorus, and potassium recommendations.  In Clay, D.E., C.G. Carlson, S.A. 

Clay, and E. Byamukama (eds).  iGROW Corn:  Best Management Practices. South Dakota State 

University. 

30. Carlson, C.G.,D.E. Clay, and C.L. Reese.  2016.  Chapter 28:  Common fertilizers used in corn 

production. In Clay, D.E., C.G. Carlson, S.A. Clay, and E. Byamukama (eds).  iGROW Corn:  Best 

Management Practices. South Dakota State University. 

31. Clay, D.E., and D. W. Clay.  2016.  Chapter 29:  Evaluating the success of N, K, and P fertilizer 

applications.  In Clay, D.E., C.G. Carlson, S.A. Clay, and E. Byamukama (eds).  iGROW Corn:  Best 

Management Practices. South Dakota State University.  

32. Carlson, C.G., and D.E. Clay.  2016. Chapter 34:  Estimating the corn plant population and seed 

emergence rate.  In Clay, D.E., C.G. Carlson, S.A. Clay, and E. Byamukama (eds).  iGrow Corn:  Best 

Management Practices. South Dakota State University. 

33. Reitsma, K.D., D.E. Clay, C.G. Carlson, B.K. Dunn, S.J. Smart, D.L. Wright, and S.A. Clay.  

2014.  Estimated South Dakota land use change from 2006 to 2012. South Dakota State University, 

IGrow Agronomy, April 2014, http://igrow.org/up/resources/03-2001-2014.pdf  

34. Chang, J., D.E. Clay, S.A. Hansen, S.A. Clay, and T. Schumacher.  2014.  Water stress impacts on 

transgenic corn in the northern Great Plains.  pp 1-6 in the March – April Crops and Soils Magazine. 

doi:10.2134/cs2014-47-2-X  

35. Reese, C,L., S.A. Clay, D. Forgey, and D.E. Clay. 2013.  Chapter 5: Cover crops in rotations 

including soybeans. In Clay, D.E., Carlson, C.G. Clay, S.A., Wagner, L., Deneke, D., Hay, C. (eds).  

iGrow Soybean:  Best Management Practices. South Dakota State University 

36. Carlson, C.G., and D. Clay.  2013. Estimating the soybean plant population and seed emergence 

rate.  Chapter 13 in Clay, D.E., C.G. Carlson, S.A. Clay, L. Wagner, D. Deneke, and C. Hay (eds).  

iGrow Soybean:  Best Management practices. South Dakota State University. 

37. Chang, J., D.E. Clay, S.A. Clay and C. Reese. 2013. Using Remote Sensing Technique to Assess 

Soybean Yield Limiting Factors.  Chapter 16. In Clay, D.E., Carlson, C.G. Clay, S.A., Wagner, L., 

Deneke, D., Hay, C. (eds).  IGROW Soybean:  Best Management Practices. South Dakota State 

University. 

38. Clay, D.E., D. W. Clay, and L. Sanghun. 2013.  Identifying in-season nutrient deficiencies: tissue 

sampling and other techniques.  Chapter 26 In Clay, D.E., C. G. Carlson, S.A. Clay, L. Wagner, D. 

Deneke,  C. Hay (eds).  IGrow Soybean:  Best Management practices.  South Dakota State University 

39. Clay, D.E., C.G. Carlson, J. Chang, and C. Reese.  2013. Overcoming production barriers using 

precision soil sampling.  Chapter  20. In  Clay, D.E., C.G. Carlson, S.A. Clay, L. Wagner, D. Deneke, 

and C. Hay, C. (eds).  iGrow Soybean:  Best Management Practices. South Dakota State University 

40. Clay, D.E., and C.G. Carlson. 2013.  Chapter 20:  Fertilizers used in corn and soybean production. 

 In Clay, D.E., C.G. Carlson, S.A. Clay, L. Wagner, D. Deneke, and C. Hay (eds).  iGROW Soybean:  

Best Management practices.  South Dakota State University.   

41. Clay, D.E., and K. Gustafson. 2013.  Chapter 23: N fixation. In Clay, D.E., C.G. Carlson, S.A. Clay, 

L. Wagner, D.  Deneke, C. Hay (eds).  IGrow Soybean:  Best Management Practices. South Dakota State 



 

 7 

University. 

42. Clay, D.E., and K. Gustafson.  2013. Late season N applications.  Chapter  24. In  Clay, D.E., 

Carlson, C.G. Clay, S.A., Wagner, L., Deneke, D.,  Hay, C. (eds). iGrow Soybean:  Best Management 

Practices. South Dakota State University. 

43. Sanghun, L., and D.E. Clay.  2013. Determining your soybean phosphorus recommendation.  

Clay, D.E., C.G. Carlson, S.A. Clay, L. Wagner, D. Deneke, and C. Hay. (eds).  IGrow Soybean:  Best 

Management practices.  South Dakota State University. 

44. Carlson, C.G., D. Clay, K. Reitsma, and K. Gustafson.  2013. Estimating soybean yield.  Chapter 

43 in Clay, D.E., Carlson, C.G. Clay, S.A., Wagner, L, Deneke, D., and Hay C. (eds).  iGrow 

Soybean:  Best Management practices. South Dakota State University. 

45. Carlson, C.G., D.E. Clay, K. Reistma, and R. Gelderman. 2013,  Soybeans, salinity, and sodicity.  

Chapter 48. In Clay, D.E., C.G. Carlson, S.A. Clay, L. Wagner, D. Deneke, and C.  Hay. (eds).  iGrow 

Soybean:  Best Management Practices. South Dakota State University. 

46. Clay, D.E., S.A. Clay, and C.G. Carlson.   2013.  Producing high corn, soybean, and wheat yields 

in a water stressed environment.  Chapter 52 in Clay, D.E., C.G. Carlson, S.A. Clay, L.  Wagner, D. 

Deneke, and C. Hay (eds).  iGrow Soybean:  Best Management practices. South Dakota State 

University.    

47. Carlson, C.G., and D.E. Clay.   2013. Useful calculations and conversions.  Chapter 58 In  Clay, 

D.E., C.G. Carlson, S.A. Clay, L. Wagner, D. Deneke, and C. Hay (eds).  iGrow Soybean:  Best 

Management Practices. South Dakota State University. 

48. Clay, D.E., C.G. Carlson.  2012, Fertilizers used in wheat production. Chapter 10. In Clay, D.E., 

C.G. Carlson, and K. Dalsted (eds). iGrow Wheat: Best Management Practices for Wheat Production 

in South Dakota. South Dakota State University, South Dakota Cooperative Extension Service, 

Brookings, SD. http://igrow.org/up/resources/Wheat_Prev-10.pdf 
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efficiency. pp. 19-30.  In D.E. Clay and J. Shanahan (ed.).  GIS in Agriculture:  Nutrient Management 

for Improved Energy Efficiency. CRC Press.    
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South Dakota.  South Dakota State University, Brookings, SD. 
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70. Clay, D.E., S.A. Clay, G. Reicks, and D. Horvath.  2008.  Plant and N impacts on corn growth: 

What controlling yield.  Proceedings of 9th International Conference of Precision Farming.  Denver 

CO.  July 20-23. 

71. Clay. D.E., C.G. Carlson, C., Reese. 2008.  A step-by-step guide to reduce soil sampling errors.  
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73. Reese, C.L., D.E. Clay, D. Beck, and R. Englund.  2007.  Is protein enough for assessing wheat 

flour quality?  pp. 85-91.  Western Nutrient Management Conference.  Salt Lake City, Utah. March 8-

9  7:85-91. 
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76. Clay, D.E., N. Kitchen, J. Kleinjan, C.G. Carlson, and J. Chang.  2007. Using historical 

management areas to reduce soil nutrient sampling error.  In: Pierce F.J., and D. E. Clay (ed), GIS in 
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protein and 13C discrimination to determine the influence of nitrogen and water stress on wheat yields. 

 Proc. of the 6th International Con. of Precision Agriculture July 14-17 2002, Minneapolis MN.   
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110. Clay, S.A., D.E. Clay, K.A. Brix-Davis, and K.A. Scholes.  1995. Alachlor and atrazine fate in the 
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