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Title of Project: Utility of an Oat Cover Crop for Iron Deficiency Chlorosis and Waterhemp Management 
Principal Investigator: Dr. Joseph T Ikley, NDSU Extension Weed Scientist
Research Conducted
This research evaluated the ability of an oat companion crop to alleviate symptoms of Iron Deficiency Chlorosis (IDC) and suppress/control Powell amaranth and glyphosate-resistant waterhemp. This research was conducted using a Roundup Ready Xtend (AG06X8) soybean variety and companion crop was terminated using glyphosate + dicamba applied at 6, 12, 18, and 24 -inch height for the companion crop. IDC severity, pigweed control, and yield were evaluated throughout the year. A companion crop-free and weed-free plot was included for comparison. 
Why the research is important to ND soybean farmers
Iron Deficiency Chlorosis (IDC) and glyphosate-resistant waterhemp are both problematic for ND soybean farmers. Planting a small grain companion crop has proven beneficial in some environments (like wet years) to manage IDC. Small grains can also be a competitive crop for late emerging summer annual weeds like waterhemp. As herbicide resistant waterhemp continues to spread in ND, we need to evaluate programs with integrated weed management tactics.
Final findings of the research
The oat companion crop did not provide suppression of waterhemp until the oats were over 6 inches tall in 2021, and over 12 inches tall in 2020. This also coincided with yield loss due to companion crop and weed competition. So even though a companion crop may provide some relief from IDC symptoms, we did not see a benefit for pigweed management in this system. Delaying postemergence applications until the companion crop was 6 inches tall also resulted in the need for a second postemergence application in order to achieve greater than 90% control of glyphosate resistant waterhemp with dicamba. If uncontrolled all season long, waterhemp reduced soybean yield by 45 to 90% compared to a weed-free check, depending on the year.
Benefits/Recommendations to North Dakota soybean farmers and industry
Oats will eventually suppress pigweed biomass in the absence of herbicides, but not before becoming too competitive with soybean. Based on results from 2020 and 2021, a small grain companion crop will not suppress pigweed species in soybean until yield loss is occurring. These companion crops can still help with IDC in some environmental situations, but we did not see the benefit for pigweed management. The companion crop should be terminated before it competes with soybean and causes yield loss. If waterhemp control is a top priority in a soybean field, comprehensive preemergence followed by postemergence herbicide programs should be utilized.  
