FY 2023 Exec Summary - ND Soybean Council 
Winter rye cover crop establishment options, and soybean response to prior-year phosphorus application
Why the research is important to ND soybean farmers:
· Study 1: Rye fall seeding dates and rates: Determine appropriate rye seeding rate and established stand affecting soybean production including ground cover, soil moisture, and weed suppression with rye.
· Study 2: Response to prior-year application of phosphorus (P) fertilizer: Examine soybean yield response on low-P testing soil to preplant, broadcast-applied P fertilizer the prior year for corn plus soybean versus an annual application for corn followed by soybean. This research will help verify use of this strategy as a productive fertilizer program.
Research Conducted:
· [bookmark: _Hlk138422671]Study 1: Conducted four years at the Carrington REC. Treatments: Winter rye was seeded mid-September and early October at 25, 50 and 75 lb/A (six treatments). Rye was terminated with glyphosate near soybean planting time and trial data generated during soybean production. 
· [bookmark: _Hlk138422888][bookmark: _Hlk87628558]Study 2: Conducted in 2021-22 at Carrington and in 2022 at North Central (Minot) RECs. P soil analysis: Carrington=low (4 ppm) and Minot=medium (8 ppm). Treatments: 1) untreated check, 2) P fertilizer applied for corn in 2021 followed by P application in 2022 for soybean, 3) P preplant applied in 2021 for corn plus soybean. P fertilizer was applied as 0-46-0 (triple superphosphate) based on NDSU Extension recommendations for low-testing soils for corn and soybean production.
Findings:
· [bookmark: _Hlk138422687]Study 1: The greatest rye plant density was achieved with mid-September seeding at 75 lb/acre (4-year average = 598,300 plants/acre). Also, ground cover and foxtail suppression were greatest with the same combination. Soybean plant density and seed yield were similar among rye treatments. 
· Study 2:
· [bookmark: _Hlk138423356][bookmark: _Hlk138423560]Carrington - Averaged across two years on low-P testing soils, soybean yield was similar among fertilizer treatments: annual P application = 36.2 bu/A; and prior-year P application only = 37.5 bu/A. 
· Minot – Soybean yield was similar among treatments.
Benefits/Recommendations:
· Study 1: The combination of mid-September seeding date and 50- or 75-seeding rate provided greatest cover crop ground cover and weed suppression, while maintaining favorable soybean performance.
· [bookmark: _Hlk138422938]Study 2: Preliminary data indicates prior-year P application provided similar soybean yield as annual P use. Study continues in 2023 at the CREC. 
Captions: 
Figure 1: Soy rye: Terminated rye in soybean.
Figure 2: Psoy: P fertilizer application timing trial at Carrington, 2022.

