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BEST MANAGEMENT PRACTICES

Chapter 22: 
Use of Starter Fertilizers for Soybean

Ron Gelderman
Kurt Reitsma

Many producers routinely use starter fertilizer to stimulate early-season soybean growth (Fig. 22.1). 
The use of starter fertilizer in soybean production has produced mixed results. Keys for using starter are 
provided in Table 22.1. Care must be used with starter fertilizer in soybeans because the soybean seed 
is much more sensitive to salt injury than the corn seed. High rates of starter fertilizer can damage seed 
and seedlings, reducing stands and yield. This chapter discusses the use of starter fertilizers in soybean 
production.

Figure 22.1. The application of starter fertilizer to a soybean field. (Photo courtesy of Montag Manufacturing, Emmetsburg, IA)
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Table 22.1 Keys for using starter fertilizer
1. The field has a very low P concentration.
2. Soybeans are planted into cool soils. Many soils are relatively cool:

a. early in the season (early planting),
b. in residue covered no-tillage fields, and
c. in poorly drained areas.

3. Planting in newly drained or previously flooded field. In newly drained fields (high O2), extractable P levels 
may decrease. This decrease is assocated with: 1) Fe+3 being a dominant ion in aerobic soils (high O2), 
while Fe+2 is the dominant ion in anaerobic soil (water logged); and 2) Fe+3 form more stable complex with 
the phosphate ion than Fe+2.

4. When poorly drained soils are drained or when a flood recedes, soil P levels can drop rapidly.
5. Planting CRP land that is being converted to crop land.
6. In many situations, soybeans have a minimal response to starter fertilizers. The mixed results are attributed 

to:
a. Soybean is twice as sensitive to salt injury than is corn. Salt injury is also higher in dry and course 

course-texture soils.
b. Soybean are generally seeded following corn, which results in warmer soil temperatures. Warmer soils 

encourage root growth and soil P uptake.
c. High P rates are generally applied to corn prior to soybean in the rotation.
d. Germinating soybean are very sensitive to fertilizer salts, therefore, extreme caution should be followed 

when using starter in soybeans.

Starter fertilizer
Starter fertilizer is usually a planter-applied band placing relatively small amounts of nutrients with or near 
the seed. With soybeans, phosphorus (P) is generally the nutrient of concern. Fertilizer P is placed near the 
developing root system to stimulate early-season nutrient uptake and crop vigor. Early-season response to 
starter fertilizer is common in corn, but not as predictable in soybean. 

Starter fertilizer has a chance of increasing yield when considering the width of the planter and the starter 
fertilizer selected. These can greatly influence the amount of nutrient that can be applied with the seed 
at planting (Table 22.2). Starter fertilizer rates are not influenced by seeding rate. Table 22.2 provides 
maximum recommended fertilizer rates assuming moist, medium-fine textured soil and a tolerable stand 
loss of 20%. 

More precise recommendations can be calculated using a computer application (Fertilizer Seed Decision 
Aid) available at http://www.sdstate.edu/ps/extension/soil-fert/index.cfm. 

Placing fertilizer farther away from the seed reduces the risk of stand loss and allows increased fertilizer 
rates. Starter fertilizer can be applied over the top of the row after seed furrow closure or in a band to the 
side and/or below the seed. Starter fertilizer bands commonly have been applied two inches below and two 
inches to the side of the seed (2x2). 

Double disk opener planter attachments with liquid or dry fertilizer holding and delivery systems are 
available for these types of applications. Liquids traditionally have been used for starter applications 
but are more prone to spills and equipment corrosion. Planter air carts easily and effectively handle dry 
fertilizers for starter application. Cost difference between liquid and dry fertilizers on a plant nutrient 

Table 22.2. Maximum fertilizer rate to apply with soybean seed. 1,2

Planter Row Width MAP (11-52-0) - dry 10-34-0 - liquid 9-18-9 - liquid
inches lb/a lb/a (gallons/a)

30 18 42 (3.6) 29 (2.6)
15 36 84 (7.2) 58 (5.3)
7.5 72 167 (14.4) 116 (10.6)

1 From Fertilizer Seed Decision Calculator found at http://www.sdstate.edu/ps/extension/soil-fert/index.cfm
2 Listed rates assume a moist, medium-fine texture soil and tolerated possible stand losses of 20%.

http://www.sdstate.edu/ps/extension/soil-fert/index.cfm
http://www.sdstate.edu/ps/extension/soil-fert/index.cfm


22-183 
extension.sdstate.edu  |  © 2019, South Dakota Board of Regents

basis should be considered when investing in new or retrofitting planting equipment for starter fertilizer 
application.

Comparing banded and broadcast applied P fertilizer
Soybean grain yield response to banded fertilizers is similar to broadcast placement for Minnesota (Rehm, 
2005); Iowa (Malarino et al., 2005); Nebraska (Ferguson et al., 2006); and North Dakota (Franzen, 1999). 
Research comparing the two methods of P application is lacking in South Dakota, but it is assumed that 
soybean response will be similar to neighboring states. Therefore, method of application should be selected 
based on cost, equipment availability, and ease of application. It is not uncommon to apply two years of 
P on corn in a corn-soybean rotation. Studies confirm soybean yield responses to P when applied the 
previous year (Claypool et al., 1990; Woodard et al., 1992; Randall et al., 2001). 

Band application of recommended P fertilizer at planting is an option especially if relatively low rates are 
needed. Spring broadcast application prior to planting is a viable option. However, P fertilizers commonly 
available in the marketplace include nitrogen (N) (e.g., 11-52-0). Although only small amounts of N 
are applied, it is unlikely that soybeans will benefit from additional N and may suppress N fixation via 
symbiosis of soybean and N fixing bacteria (bradyrhizobia japonicum). 

Some soils may limit plant P availability by “fixing” fertilizer P with soil calcium. These soils may benefit 
from band applying P compared to broadcast applications. However, there are relatively few of these soils 
in South Dakota. If long-term P soil test values have not been increasing even though P application rates 
have exceeded P crop removal, P fixation may be occurring.

Using starter to reduce iron chlorosis
Soybeans growing in high pH soils may appear yellow, resulting from iron chlorosis deficiency (IDC). 
This deficiency can be reduced by seeding plants with improved Fe uptake characteristics and/or a Fe seed 
treatment. IDC has also been linked to high nitrate concentrations. Iron chlorosis or IDC in soybean is not 
uncommon in South Dakota (Chapter 21). Starter application of the iron chelate, ortho EDDHA, at 2-3 lbs 
per acre has proved to be effective. The linkage between nitrate and IDC suggests that Fe seed treatments 
may critical when the prior year was a drought.

References and additional information
Barber, S.A. 1978. Growth and nutrient uptake of soybean roots under field conditions. Agron. J. 70:457–

461.

Claypool, D., H.J. Woodard, and D. Sorenson. 1990. Residual effects of P fertilization for corn and 
soybean. In Soil Science Research, 1990 Annual Report, TB 97. p. 90-7 – 90-8. South Dakota Ag. Expt. 
Sta., Brookings, SD.

Ferguson, R.B., C.A. Shapiro, A.R. Dobermann, and C.S. Wortmann. 2006. Fertilizer recommendations 
for soybean. NebGuide G859 rev. Aug 2006. University of Nebraska – Lincoln Extension, Institute of 
Agriculture and Natural Resources, Lincoln, NE. Available at http://www.ianrpubs.unl.edu/epublic/
live/g859/build/g859.pdf

Franzen, D.W. 1999. Soybean soil fertility (SF-1164). North Dakota State University Extension, Fargo ND. 
Available at http://www.ag.ndsu.edu/pubs/plantsci/soilfert/sf1164w.htm

Gerwing, J., and R.H. Gelderman. 2005. Fertilizer recommendations guide. EC 750. South Dakota State 
University, SDSU Extension, United States Department of Agriculture, Brookings, SD. 

Mallarino, A.P., B. Havlovic, and J. Butler. 2005. Phosphorus and potassium fertilizer placement for 
corn and soybeans managed with no-till and chisel-disk tillage. ISRF05-12. Iowa State University, 
Armstrong Research and Demonstration Farm Progress Report. Iowa State University, Ames, IA. 
Available at http://www.ag.iastate.edu/farms/05reports/arm/PhosphorusandPotassium.pdf

http://www.ianrpubs.unl.edu/epublic/live/g859/build/g859.pdf
http://www.ianrpubs.unl.edu/epublic/live/g859/build/g859.pdf
http://www.ag.ndsu.edu/pubs/plantsci/soilfert/sf1164w.htm
http://www.ag.iastate.edu/farms/05reports/arm/PhosphorusandPotassium.pdf


22-184 
extension.sdstate.edu  |  © 2019, South Dakota Board of Regents

Mengel, D.B., and S.A. Barber. 1974. Rate of nutrient uptake per unit of corn root under field conditions. 
Agron. J. 66:399–402.

Randall, G.W., J.A. Vetsch, and T.S. Murrell. 2001. Soybean response to residual phosphorus for various 
placements and tillage practices. Better Crops 85(4):12-15. International Plant Nutrition Institute, 
Norcross GA. Available at http://www.ipni.net/publication/bettercrops.nsf/issue/BC-2001-4

Rehm, G. 2005. Does banding fertilizer close to soybean seeds improve production? Minnesota Crop 
eNews. University of Minnesota Extension Service, St Paul, MN. Available at http://www.extension.
umn.edu/cropEnews/2006/pdfs/06MNCN07.pdf

Acknowledgements
Funding for developing this chapter was provided by the South Dakota Soybean Research and Promotion 
Council, USDA-AFRI, and South Dakota 2010 research program

Gelderman, R., and K. Reitsma. 2013. Use of starter fertilizers for soybeans. In Clay, D.E., C.G. Carlson, 
S.A. Clay, L. Wagner, D. Deneke, and C. Hay (eds). iGrow Soybeans: Best Management Practices for 
Soybean Production. South Dakota State University, SDSU Extension, Brookings, SD.

In accordance with Federal civil rights law and U.S. Department of Agriculture (USDA) civil rights regulations and policies, the USDA, its Agencies, 
offices, and employees, and institutions participating in or administering USDA programs are prohibited from discriminating based on race, color, 
national origin, religion, sex, gender identity (including gender expression), sexual orientation, disability, age, marital status, family/parental status, 
income derived from a public assistance program, political beliefs, or reprisal or retaliation for prior civil rights activity, in any program or activity 
conducted or funded by USDA (not all bases apply to all programs). Remedies and complaint filing deadlines vary by program or incident.

Persons with disabilities who require alternative means of communication for program information (e.g., Braille, large print, audiotape, American Sign 
Language, etc.) should contact the responsible Agency or USDA’s TARGET Center at (202) 720-2600 (voice and TTY) or contact USDA through the 
Federal Relay Service at (800) 877-8339. Additionally, program information may be made available in languages other than English.

To file a program discrimination complaint, complete the USDA Program Discrimination Complaint Form, AD-3027, found online at http://www.
ascr.usda.gov/complaint_filing_cust.html and at any USDA office or write a letter addressed to USDA and provide in the letter all of the information 
requested in the form. To request a copy of the complaint form, call (866) 632-9992. Submit your completed form or letter to USDA by:

(1) mail: U.S. Department of Agriculture
Office of the Assistant Secretary for Civil Rights
1400 Independence Avenue, SW
Washington, D.C. 20250-9410;

(2) fax: (202) 690-7442; or

(3) email: program.intake@usda.gov.

USDA is an equal opportunity provider, employer, and lender.

SDSU Extension is an equal opportunity provider and employer in accordance with the nondiscrimination policies of South Dakota State 

University, the South Dakota Board of Regents and the United States Department of Agriculture.

http://www.ipni.net/publication/bettercrops.nsf/issue/BC-2001-4
http://www.extension.umn.edu/cropEnews/2006/pdfs/06MNCN07.pdf
http://www.extension.umn.edu/cropEnews/2006/pdfs/06MNCN07.pdf
http://www.ascr.usda.gov/complaint_filing_cust.html
http://www.ascr.usda.gov/complaint_filing_cust.html
mailto:program.intake%40usda.gov?subject=

