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The mining of soil nutrients (soil organic C, N, P, K, Cl, and S) constitutes a grave concern for the long-
term sustainability of South Dakota soils. This section provides examples that demonstrate how to
calculate the amount of nutrients removed (on a per unit basis) in wheat grain and straw. While N losses
will be illustrated, other nutrient losses can be estimated using these techniques.

Crop removal can be estimated based on data provided in Table 12.1. Mining is the difference between
nutrient applied and crop removal. If the removal rate exceeds the application rate, then the soil nutrient is
being mined. The extent of soil mining can be estimated by subtracting the nutrients removed in the grain
and straw from the amount of fertilizer applied (Table 12.3).

Table 12.1. Nutrients contained in wheat grain and straw._(http://ppi-store.stores.yahoo.net/maandcaforag.html)

Type Measurement Removal/ Unit (Ibs/unit)
Unit N PO, K,0 Mg S CI-
Wheat grain Bu 1.5 0.6 0.34 0.15 0.1 0.026
Wheat straw Bu 0.7 0.16 1.2 0.1 0.14 ND
Wheat straw Ton 14 3.3 24 2 28 -
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Nutrients are removed from the ‘soil bank’ every time grain or straw is removed from the field (Tables 12.1
and 12.2). Harvesting both grain and residue will remove more nutrients than the grain alone. The amount
of straw contained in a field can be estimated with the harvest index, which is the ratio of grain divided by

grain plus straw.

Table 12.2. Estimating N removal rates.

Removal = Yield ¢ nutrient content/unit measure

N in grain
If 1 bushel wheat contains 1.5 Ibs of N, how much N is removed in 40 bu (at 13.5% moisture)?
40 bushels 15lbs _
acre * Toushal - 60 Ibs/acre
N in straw

If 1 Ib of dry (0% moisture) grain produces 1.35 Ibs of dry straw, and 1 bushel of wheat at 13.5% and 0%
moisture, they would weigh 60 and 51.9 Ibs each.

40 bushels , 51.9dry b wheat , _1.351b straw ton e 14IbN
acre 1 bu 1 Ibs dry wheat 2000 Ibs ton

=19.6 Ib N/acre

Total N removed in grain plus straw
60 Ib N/a+19.6 Ib N/a= 79.6 Ib N/acre

Table 12.3. Calculating N mining amounts.

Mined N = N added — N removed

Based on Table 12.2, N removal is 79.6 IbN/acre

N added is 100 Ib/acre of urea

N in ureais 100 x 0.46 Ib N/Ib urea = 46 Ibs N/acre

Mined N = 46 — 79.6 = -33.6 Ibs N/acre. Based on this calculation, 34 Ibs is being mined from the soil annually.

Generally, wheat produces (on a dry weight basis) 1.3 to 1.4 Ibs straw per 1 Ib dry grain. Sample removal
rate calculations are in Table 12.2. Additional information is available at:

e  http://www.back-to-basics.net/assets/agribriefs/Winter2003-2.pdf

o  http://njveg.rutgers.edu/assets/pdfs/soil/fs014-jhNutrient Removal Values for Field and Forage
Crops FS014.pdf

For a complete nutrient balance, the entire rotation as well as the fertilizers and manures added to the
system must be considered.
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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 USDAs 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.
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