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Objectives-


1. Determine major nutrient requirements of soybean in north central and northwest 

 
     North Dakota.


2. Determine response of soybean to sugar beet waste lime for pH improvement in acid 


     soils of north central North Dakota.


3. Determine the starter fertilizer response of soybean in north central and northwest 


     North Dakota.


4. Determine the foliar fertilizer response of soybean in north central and northwest 

     North Dakota.
Completed work-


This is the second year that this project has received funding. The 2016 work was conducted at two sites, one in Ward County and the other in Divide County. The results from these studies were submitted to the North Dakota Soybean Council at the conclusion of the study in early 2017. This year, two sites were established; one near Columbus, ND in Burke County, and the other near Riverdale in McClean County. The sites were chosen for their northern and high pH (Columbus) characteristic, and their north central and lower pH (Riverdale) characteristic. Treatments are detailed below-

1. Check (no fertilizer)


2. Seed Bradyrhizobium inoculated


3. 100 pounds per acre of 11-52-0 (MAP) broadcast at planting


4. 3 gallon per acre 10-34-0 in furrow


5. 3 gallon per acre 6-24-6 in furrow


6. 50 pounds of N per acre as urea broadcast at planting


7. Sugar beet waste lime @2 tons per acre (Riverdale on 5.8 pH)


7. Iron ortho-ortho-EDDHA seed applied (Columbus, high pH)


8. Sugar beet waste lime @ 4 tons per acre (Riverdale on 5.8 pH)


8. Naked ortho-ortho-EDDHA seed applied (Crosby area, pH>7)


9. Foliar 9-18-9 at V5


10. Foliar 9-18-9 with S at V5


11. Foliar 9-18-9 at R2


12. Foliar 9-19-9 with S at R2


In addition, after the study was established, a foliar cobalt (Co) treatment was applied to replicated plots tacked on to the right/left sides of the study. These treatments should be considered exploratory only, and arouse curiosity, but cannot be included in the final results with the same certainly as the other treatments, because they were not randomized within the experiment from the beginning.

Cobalt is not a plant-essential nutrient, but it is a bacteria-essential nutrient for N-fixing bacteria, since the enzyme leading to N fixation is a Co-containing enzyme. Since ND soybean protein values are a concern, the investigation of Co application was considered of value. The treatments were applied in 2017 as planned and soybean harvest was conducted in October. 
Results-
	Riverdale

	Treatment
	Yield (bu/ac)
	

	Cobalt
	36.1*
	

	10-34-0
	29.6
	

	Beet Lime 2 tons/ac
	29.0
	

	MAP
	28.6
	

	Foliar 9-18-9 R2
	28.3
	

	Foliar 9-18-8 +S R2
	27.9
	

	Average
	27.6
	

	Foliar 9-18-9 +S V5
	25.6
	

	Foliar 9-19-9 V5
	27.5
	

	 6-24-6
	27.5
	

	Inoculated
	27.5
	

	Beet Lime 4 tons/ac
	27.0
	

	Check
	26.3
	

	Urea
	26.4
	


LSD  


              3.7

* Not a true replication
	Columbus

	Treatment
	Yield (bu/ac)

	Inoculated
	32.3

	Foliar 9-18-9 R2
	31.9

	MAP
	30.9

	Urea
	30.8

	Foliar 9-19-9 V5
	30.6

	Foliar 9-18-9 +S V5
	30.5

	Levesol
	30.1

	Average
	29.9

	Foliar 9-18-8 +S R2
	29.8

	10-34-0
	29.2

	 6-24-6
	28.7

	Check
	28.4

	Soygreen
	25.9

	Cobalt
	19.3*


LSD


            8.6

*Not a true replication

Oil and protein analysis was completed and there were no differences at either site with treatment.
