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Title of Project: Optimal Respray Intervals for Glufosinate, 2,4-D, and Dicamba on Glyphosate-Resistant Waterhemp and Palmer amaranth (Year 2).

Principal Investigator: Dr. Joseph T Ikley, NDSU Extension Weed Scientist
Research Conducted
This research was conducted to determine the optimal timing to respray a failed initial application of 2,4-D, dicamba, or glufosinate, in soybean. This research was conducted on waterhemp in a non-crop setting, and on Palmer amaranth in the greenhouse. Initial treatment was applied when pigweeds were 3 inches in height, then respray applications were made 7, 14, and 21 days after the initial application. Herbicides used were grouped according to which active ingredients can be used in herbicide resistant soybean (i.e. 2,4-D and glufosinate in E3 soybean; dicamba and glufosinate in Xtendflex soybean). 
Why the research is important to ND soybean farmers
There are a number of factors that can cause a herbicide application to fail to control weeds, and optimal timing and herbicide to use in the sequential treatment are frequent questions during the summer spray season. This research was conducted to determine the answers to those questions on waterhemp and Palmer amaranth, two important weeds that are detrimental to soybean production. Results should help improve overall efficacy and reduce seed production of these weeds in cases where retreatments are necessary. 
Final findings of the research
In the E3 soybean system in 2022, treatments on waterhemp were generally more consistent when 2,4-D was applied first. Final weed control ranged from 84 to 98% when 2,4-D was followed by another application of 2,4-D or glufosinate. There were no differences on timing of the follow up application. When glufosinate was applied first, the worst treatment was a sequential application of 2,4-D 7 days later (63% control), or glufosinate 21 days later (66%). All other combinations provided 83 to 94% control. In 2023, all treatment combinations were similar and provided between 91 and 99% control of waterhemp.
Waterhemp control in the Xtendflex trial was generally less than the E3 trial. In 2022, When dicamba was the first herbicide applied, glufosinate applied 7 days later was the worst sequential treatment. All other combinations of dicamba or glufosinate resulted in similar control. When glufosinate was applied first, glufosinate applied 14 days later resulted in the greatest control, with dicamba 14 days later providing a similar level of control. All other combinations following first glufosinate application resulted in poor waterhemp control. In 2023, the treatments with the greatest control were dicamba followed by dicamba at 7 and 14 DAT, dicamba followed by glufosinate at 7, 14, and 21 DAT, and glufosinate followed by glufosinate at 14 and 21 DAT. Of note, glufosinate followed by dicamba only provided 78 to 81% control across all respray timings.
For Palmer amaranth trial in Enlist soybean, three treatments provided less control than the rest of the treatments: 2,4-D followed by glufosinate at 7 DAT, glufosinate followed by 2,4-D at 7 DAT, and glufosinate followed by glufosinate at 7 DAT. The 7 DAT treatment timing does not appear to be the best respray timing for Palmer amaranth in this system, as all respray timings at 14 and 21 days after initial treatment provided better control.
The Palmer amaranth in Xtendflex data from has a similar trend to the Enlist trial, where dicamba followed by glufosinate at 7 DAT, and glufosinate followed by either dicamba or glufosinate at 7 DAT provided some of the least control amongst all treatments. For Palmer amaranth, the only respray sequence at 7 DAT that provided equivalent control as the best treatments was the growth regulator followed by the growth regulator in both trials. The Palmer amaranth trials was only conducted in the field in 2023.

Benefits/Recommendations to North Dakota soybean farmers and industry
[bookmark: _GoBack]This research did find treatment differences for respray timing and herbicide in case of a failed postemergence application. Though there are some variability in the data across pigweed species and herbicide treatment, in general a respray 14 days following a failed application was always amongst the best treatments. Fields should be scouted with 7 days of original application to determine the success and allow for time to line up another application targeting 14 days following the first application. It is important to note that no single treatment provided complete control of waterhemp and Palmer amaranth, so a more comprehensive, integrated management strategy is needed rather than relying only on use of postemergence herbicides.   
