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Prior to these experiments, there were few soybean soil fertility studies from north central and northwest North Dakota. This research is designed to fill that gap and provide confidence to soybean growers in those regions that practices offered as nutrient and soil amendment options are valid and cost-effective. The results of this research will provide information that will increase soybean grower profitability in the region.

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.

Methods


One site was established near Columbus, ND on high pH (>7.0) and the other was located on a low pH site on the North Central Experiment Station at Minot, ND. Chris Augustine re-equipped the Station soybean drill to be able to seed-place liquid fertilizer and amendment treatments. Both sites were fields where soybeans were previously grown within the past 4 years. Soil test results for both sites can be found in Table 1.

Table 1. Soil test results relevant to the experiments from Columbus and Minot sites, 2016.

	Site
	Depth
	Nitrate-N, 
lb/acre
	P, 
ppm
	K, 
ppm
	pH
	EC, mmohs/cm

	Columbus
	0-6”
	23
	7
	282
	7.5
	0.38

	
	6-24”
	54
	
	
	
	0.37

	Minot
	0-6”
	7
	8
	316
	6.2
	0.47

	
	6-24”
	24
	
	
	
	1.10



Each site was designed as a randomized complete block, with blocking related to soil topographical characteristics to minimize spatial nutrient interference. There were 12 treatments with 4 replications. Individual experimental units (plots) were 30 feet long by 10 feet wide. Soil samples from the site showed that the Columbus site was dominant smectite clay, while the Minot North Central R&E site was dominant illite clays. Treatments were as follows-

1. Check (no fertilizer)

2. Seed Bradyrhizobium inoculated (at planting)

3. 100 pounds per acre of 11-52-0 broadcast (preplant)

4. 3 gallon per acre 10-34-0 (in-furrow at planting)

5. 3 gallon per acre 6-24-6 (in-furrow at planting)

6. 50 pounds of N per acre as urea (preplant broadcast)

7. Sugar beet waste lime @2 tons per acre (South of Minot on acid soils- preplant broadcast)

7. Iron ortho-ortho-EDDHA seed applied (Columbus, high pH-in-furrow at planting)

8. Sugar beet waste lime @ 4 tons per acre (South of Minot on acid soils-preplant broadcast)

9. Naked ortho-ortho-EDDHA seed applied (Levesol-Columbus, high pH-in-furrow at 

     planting)

10. Foliar 9-18-9 at V5

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

12. Foliar 9-18-9 at R2

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

Results-
At Columbus, there were no differences in yield or grain protein compared to the check. There was a small difference in oil concentration between N application and Levesol treatments and the 3 gal/acre 10-34-0 and foliar 9-18-9 R2 treatments.

At Minot, the lowest yield of any treatment was the foliar 9-18-9 application at R2, which treatment also resulted in the lowest seed oil concentration and greatest protein content (Table 2). Highest yield was obtained with inoculation, which was surprising, since the site had been in soybean within the past 4 years. 

Table 2. Effect of treatment, soybean yield, protein and oil concentration at the Minot location, 2016. 

	Treatment

	Protein, %
	Oil, %
	Yield, bu/acre

	Check
	34.5 abc
	14.9 ab
	39.5 ab

	Inoculation
	33.9 c
	14.9 ab
	43.5 a

	3 gal/acre 6-24-6
	34.0 bc
	15.0 ab
	36.2 ab

	2 ton/acre beet lime
	34.5 abc
	14.9 ab
	35.3 ab

	4 ton/acre beet lime
	34.5 abc
	14.8 ab
	40.3 ab

	3 gal/acre 10-34-0
	34.3 abc
	15.2 a
	39.9 ab

	Foliar 9-18-9 V5
	34.5 abc
	14.9 ab
	32.8 ab

	Foliar 9-18-9 R2
	35.1 a
	14.6 b
	31.4 b

	Foliar 9-18-9+S R2
	34.4 abc
	14.7 ab
	33.8 ab

	50 lb/acre N as urea
	34.6 abc
	14.6 b
	39.7 ab

	Foliar 9-18-9 + S V5
	34.1 bc
	14.9 ab
	38.6 ab

	4 ton/acre beet lime
	34.5 abc
	14.8 ab
	40.3 ab

	100 lb/acre 11-52-0 preplant
	34.9 ab
	14.6 b
	38.4 ab

	  LSD 5%
	0.6
	0.5
	10.8


There are no conclusions with obvious trends resulting from the 2016 experiments. These treatments will be repeated in 2017 in the Crosby area in a high pH soil, and south of Minot where the soil pH is below 7 where beet lime may be required to increase soil pH to bring the soil to a more productive level.
