Curricula highlighted at workshops and meetings
Over the past three years, we concentrated on writing the two manuals as discussed with SARE, GIS Applications and SD Corn BMP Manual.  Completing these educational activities took a huge amount of time.  The chapters were written by the top scientists in the world. Each chapter is designed as a stand-alone training module and they were reviewed for scientific contents and readability by producers, extension educators, and scientists.

Each of the chapters in the GIS book were designed for self study by extension educators, producers, and students.  This book was just completed in January 2011.  At this point, we have not completed an assessment. During the next year we will be focused on meeting this goal.  Educational activities based on training modules are planned for this fall.
GIS Applications in Agriculture:  Nutrient Management for Improved Energy Efficiency.  Clay and Shanahan (eds). 2011. Available at  http://www.crcpress.com/product/isbn/0849375266
Chapter 1.  Energy and Climate Implications for Agricultural Nutrient Use Efficiency Adam J. Liska and Richard K. Perrin (Nebraska)
Chapter 2: Nutrient Management for Improved Energy Efficiency.  F. Mamani Pati, D.E. Clay and C.G. Carlson (SDSU)
Chapter 3:   Using Precision Farming to Overcome Yield Limiting Factors in Southern Brazil Oxisols: A Case Study. Telmo Jorge Carneiro Amado and Antônio Luis Santi (Brazil)
Chapter 4: Collecting and Analyzing Soil Spatial Information Using Kriging and Inverse Distance, D.W. Franzen (NDSU)

Chapter 5.  Integration of USDA-NRCS Web Soil Survey and Site Collected Data.  Kurtis D. Reitsma and Douglass D. Malo (SDSU)

Chapter 6: Space, Time, Remote Sensing and Optimal Nitrogen Fertilization Rates – A Fuzzy Logic Approach,   N. Tremblay, M.Y. Bouroubi, B. Panneton, P. Vigneault and S. Guillaume.  (Canada)
Chapter 7.  Digital Northern Great Plains and Zone Mapping Application for Precision Agriculture.  Xiaodong Zhang. (UND)

Chapter 8:  Spatial Variability of Machinery Use Efficiency, Viacheslav I. Adamchuk, Robert D. Grisso, and Michael F. Kocher (Nebraska)]

Chapter 9.  Precision Manure Application Requirements, John Nowatzki, North Dakota State University. 
Chapter 10:  A Case Study For Improving Nutrient Management Efficiency by Optimizing the Plant Population.   Gregg Carlson, David Clay, and Joseph Schefers (SDSU and Monsanto).

Chapter 11.  Soil water status maps for variable rate irrigation, C.B Hedley, I J Yule (New Zealand).
Chapter 12.  Maximizing Nutrient Efficiency Through the Adoption of Management Practices That Maintain Soil Organic Carbon:  Calculating Carbon Turnover Kinetics, David Clay, Gregg Carlson, and Sharon Clay.
Chapter13.  Predictive mapping of soil organic carbon: A case study using geographic weighted regression approach.  Umakant Mishra, and Rattan Lal.

Chapter 14. Tillage and Crop Residue Effects on Soil Carbon Turnover Using the Michaelis and Menten Approach, Mahdi Al-Kaisi (ISU).

Chapter 15.  Geospatial Management of Andean Technology by the Inca Empire F. Mamani-Pati, D.E. Clay, and H. Smeltekop (Bolivian Catholic University and SDSU).
Chapter 16.
Calculating Energy Efficiency of Applying Fresh and Composted Manure to Soil, R.J. Wiederholt, S. Rahman and A. Ehni (NDSU)

Chapter 17.  Quantifying Greenhouse Gases (CO2, CH4 and N2O) Fluxes from Soil in a Pasture. Nsalambi V. Nkongolo (Harvard)
Chapter 18.  Improved N and energy use efficiency using NIR estimated soil organic carbon and N simulated modeling.  Christopher J. Graham, Harold M. van Es, Jeffrey J. Melkonian, and David A. Laird (Cornell)
Chapter 19.  Computing Wheat Nitrogen Requirements from Grain Yield and Protein Maps.  D.S. Long and R.E. Engel (USDA-ARS and Montana).

Chapter 20:  A Review of Low and High Technology Nitrogen Management Approaches for Improved Nitrogen Use Efficiency.   D.B. Arnall and R.W. Mullen (OSU and Ohio State University)

Chapter 21.  Use of GIS-based Site-specific Nitrogen Management for Improving Energy Efficiency.  Kevin F. Bronson, Peter C. Scharf, and Newell R. Kitchen (Texas A&M, University of Missouri, USDA-MO, USDA-ARS.

Chapter 22.  Geographic Information and the Management of Animal Manure.  D.A. Crouse and J.L. Havlin, NC State University.

Chapter 23. Spatial ramifications of crop selection: Water quality and biomass energy, M.P. Russelle, D.W. Kelley, A.S. Birr, and D.G. Tiffany (USDA-ARS  and University of Minnesota).

Chapter 24.  Estimating Soil Productivity and Energy Efficiency Using the USDA Websoil Survey, Soil Productivity Index Calculator, and Biofuel Energy Systems Simulator.  Kurtis D. Reitsma, R. Kyle Heimerl, and Thomas E. Schumacher (SDSU).
The second book, Corn BMP manual, is the focus of our new Extension Service IGROW Corn website.  This web-site was just completed.  Each chapter is designed as a training module.  We are in the process of developing apps that will complement each chapter.  This book received an award from the American Society of Agronomy for Excellence in Educational Material.  Web-site outcomes will be collected in the future.  
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.
Titles and chapter numbers
1. Corn growth and development

2. Corn hybrid selection
3. Corn planting guide

4. Seasonal hazards-frost, hail, drought, and flooding

5. Tillage, crop rotations, and cover crops

6. Irrigation  and salt management

7. Soil fertility

8. Corn insect pests

9. Weeds and herbicide injury in corn

10. Corn grain harvest

11. Corn drying and storage

12. Record keeping

13. Useful calculations:  corn yields and storage requirements

14. Corn calendar and trouble shooting guide

15. Websites with related information
We also completed a related educational book, 
Mathematics and Calculations for Agronomists and Soil Scientists.  2010  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.  

Titles and chapter numbers are below.
Chapter 1.  Review of addition, multiplication, and division

Chapter 2.  Standard units and rules for unit conversions

Chapter 3.  Unit conversions involved in temperatures, growing degree days, and thermal conductivities

Chapter 4.  Latitude/longitude, lengths, area, and rates

Chapter 5.  Unit conversion involving fertilizers

Chapter 6.  Nutrient removal and nutrient budgets

Chapter 7.  Soil physical properties and soil water

Chapter 8.  Molarity, concentrations, and stable isotopes

Chapter 9.  Unit conversions:  problems involving pesticides

Chapter 10.  Estimating seeding rates, plant populations

Chapter 11.  Forage and grain yields-moisture and shrinkage

Chapter 12.  Calculating grain and forage storage space

Chapter 13.  Soil pH, CEC, BS, CCE, and liming

Chapter 14.  Soil salinity, sodicity, and EC

Chapter 15.  Science, discovery, and decision making

Chapter 16.  Scientific experimentation

Chapter 17.  Understanding and quantifying change with models

Chapter 18.  Evaluation of costs and returns of management decisions

Chapter 19.  Using least squares predication models to estimate corn yield losses

Chapter 20.  Using iterations to develop predictive models

Chapter 21.  Using the hyperbolic model

Chapter 22.  Using calculus to conduct and economic analysis

Chapter 23.  Using partial derivatives to conduct an economic analysis 

Chapter 24.  Using conceptual models and relational diagrams to develop mechanistic models for determining soil organic carbon turnover rates

Chapter 24.  Calculating partition coefficients and sorption isotherms
Appendix:  Basic agronomic information.
This book was designed for self study by extension educators and profession agronomists. The goal was to reduce errors and improve recommendations.  The book was just completed in September 2010.  We have used two types of students (beginning and advanced) enrolled in Introductory Soil Science and Environmental Soil Chemistry to assess the effectiveness of  many of the chapters.  The students were asked to complete homework assignments without having received training.  
This book was used for training for students at three different  experience levels

Beginning students 
	Chapter
	# students
	% correct

	2 &8
	73
	82

	7
	68
	83

	3
	66
	83

	11
	75
	67

	13
	62
	83

	5
	66
	86

	6
	60
	89

	14
	63
	78


Intermediate students:  
	Chapter
	#
	% correct

	5
	9
	>95

	6&15
	9
	>95

	11
	9
	90

	13
	9
	>95

	14
	9
	>95

	24
	9
	100

	25
	9
	>95


Advanced students (1 extension educators and 3 graduate students)  

All students completed all chapters.  In general they scored 85% or greater on the first try.  When combined with a discussion they completed 100% of the questions accurately.  
All groups of students did excellent jobs for self study curricula.  As expected the advanced students did slightly better.  
Curricula in development

IGROW Wheat, we are currently working on 35 chapters associated with sustainable wheat production.  As this gets completed, our impacts will be enhanced. Producers, extension educators, and scientists are writing these chapters.  Currently 21 chapters have been accepted and 3 chapters are in review.  10 chapters have not been delivered.  

IGROW Soybean.  We are in the planning stages for this manual.
Workshops/education activities where education modules were discussed and distributed
Field tours/workshops 2008

Workshops were held at Bookings SD June 30, 2008 and Beresford September 3,  2008.  These workshops were held at the experiment station field tours.  At both tours, scientists discussed the importance of energy efficiency and techniques to improve energy efficiency.   Approximately 120 producers and 5 extension educators attended the series of talks and round table discussions.

Upper Midwest Aerospace Consortium March 2008.    Goal was to develop and distribute remote sensing/GIS educational materials to producer and extension educators.  March 2008, Grant Forks North Dakota.  25 people from Native American tribal colleges, regional universities, and producers attended the round table discussion/workshop.  Producers were invited to share their needs with the group

Workshops 2009

Soil Moisture Clinic.  This two day workshop, organized by Gregg Carlson, was focused around sustainable crop production and reducing agricultures energy footprint.  Two producers, sponsored by each the states conservation districts attended the meeting.  Approximately,  60 producers attended the meeting.  This workshop was held on Jan, 2009 in Brookings, SD. Those attending the clinic rated it as excellent.

Producer Farming System Forum/workshop.  This forum discussed the importance of reducing energy footprints relative to crop production.   In the afternoon the participants separated into small groups where detailed discussions were held.  Brookings, March 6, 2009.  Approximately 200 producers and 5 extension educators attended the workshop. Those attending this forum/workshop rated it as good to excellent.

Upper Midwest Aerospace Consortium.  Goal to develop and distribute remote sensing/GIS educational materials to producer and extension educators.  March 2009, Grant Forks North Dakota.  25 people from Native American tribal colleges and regional universities attended the round table discussion.  Producers were invited to share their needs with the group.

American Society of Agronomy National Meeting, Symposium on The environmental and ecological challenges of biomass production.  Doug Haefele, Paul Fixen, David Clay, T. Randall, and Gregg Johnson made presentations.  Approximately 150 scientists, producers, and educators  attended the meetings.  The basics for energy calculations were discussed Symposium. American Society Agronomy National Meetings, Pittsburg PA, Nov 1-5, 2009.

South Dakota Growing season Extension Weekly Update.  Extension Educator Growing season internet conferencing meeting.  Educational materials that ranged from energy to improving production efficiencies were distributed.  12 to 15 producers attended each meeting.  

South Dakota Growing Season Virtual Coffee Shop. A wide range of topics were discussed.  Attendance  ranged from 2 to 15.  
South Dakota Crop Scouting Workshop.  Held in June 2009.  Goal to improve agriculture and production efficiency.  Around 100 profession agronomists and educators attended the meeting.  

Workshops 2010 
Soil carbon management over landscapes.  Symposium held at the International Precision Farming Meeting, in Denver July 2010.   The symposium discussed the importance of adopting sustainable management practices for long-term resilience. 150 producers, educators, and scientists attended the symposium.   

Workshop for Creating Wealth and Sustainable Agriculture.   Presentations were followed by roundtable discussions.   This workshop created a frame work for the IGROW CORN, WHEAT, and SOYBEAN web-sites.  30 producers and selected extension educators attended the meeting.  The goal is to integrate educational materials into this material.   Sioux Fall, SD August 25, 2010.  
Workshop, Preparing for and Unknown Future.  At the meeting energy and sustainability issues associated with climate variability was discussed.  Winnipeg Canada, February 5, 2010.  150 Invited Scientists, policy makers, and producers attended the meeting.  

Workshop, Preparing for and Unknown Future.  Kansas City Mo.  March 9, 2010.  At the meeting energy and sustainability issues associated with crop production and climate variability was discussed.  150 Invited Scientists, policy makers, and producers attended the meeting.  The morning session was followed by round table discussions.  
South Dakota Growing season Extension Weekly Update.  Extension Educator Growing season internet conferencing meeting.  Educational materials that ranged from energy to improving production efficiencies were distributed.  12 to 15 producers attended each meeting.   Educational materials from the Corn BMP manual and plans for IGROW Corn were discussed.   

South Dakota Growing Season Virtual Coffee Shop. A wide range of topics were discussed.  Attendance  ranged from 2 to 15.  

South Dakota Crop Scouting Workshop.  Held in June 2010.  Goals of the workshop are to improve agriculture and production efficiency.  Around 100 profession agronomists and educators attended the multi-day meeting.  

GIS Applications in Agronomy, November 2011.  American Society of National Meeting.  The training modules and applications were introduced to the scientific community.  50 scientist attended the meetings.

Workshops 2011

Soil Moisture Clinic.  This two day workshop, organized by Gregg Carlson, was focused around sustainable crop production and reducing agricultures energy footprint.  Two producers, sponsored by each the states conservation districts attended the meeting.  Approximately,  60 producers and extension educators attended the meeting.  This workshop was held on Jan, 2010 in Brookings, SD. Those attending the clinic rated it as excellent.
