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Why Does Growing Your Own Nutrient Matter?



Why Does Growing Your Own Nutrient Matter?

https://farmdocdaily.illinois.edu/2022/09/fertilizer-prices-rates-and-costs-for-2023.html



Remember Soil Fertility is a Piece of the Puzzle

Soil fertility is an important (but not the only) factor that limits yield.

“All productive soils are fertile, but not all fertile soils are productive” 

Source: Potash and Phosphate Institute and Dr. Chris Baxter- UW Platteville



Remember Soil Fertility is a Piece of the Puzzle

Source: Liebig's Law of the Minimum and Dr. Chris Baxter- UW Platteville

• Yield potential is like water in 
the barrel, nutrients (or other 
limiting factors) are the staves.

• The lowest stave limits yield, 
regardless of the other staves. 



Prioritize Soil pH 

Truog E (1946b) Soil reaction influence on availability of plant
nutrients. Soil Sci Soc Am Proc 11:305–308
Hartemink, A.E., Barrow, N.J. Soil pH - nutrient relationships: the diagram. Plant Soil(2023). https://doi.org/10.1007/s11104-022-05861-z

• Alfalfa: 6.8
• Soybean: 6.3
• Corn, Pastures, Wheat: 

6.0
• Prioritize highest target 

pH crop in rotation



What about Cover Crop Nutrient Credits?
• Current legume/green manure 

credits are for entire growing 
season!

• Help reduce erosion (P and K 
losses)

• Frost seed red clover into 
winter grain for nitrogen credit!



2020-2022 Wisconsin Cover Crop Survey

2022 Farm Zip Codes

2020 Farm Zip Codes

2021 Farm Zip Codes

Almost 100 Participants over 3 years!



Crop Survey Biomass
• 3- ½ meter samples collected 

and dried for two weeks for 
biomass analysis

• New in 2022: 1- 2x2 foot 
sample collected for cover crop 
nutrient and forage analysis.



Cover Crop Survey Nutrient Analysis

• 1- 2x2 foot sample.

• In-field wet weight necessary.

• Subsample if large amount of 
biomass is collected.

• Ship samples immediately or 
dry.

• $42/sample



Cover Crop Survey Nutrient Analysis Data

• Eastern, WI
• Winter rye
• Corn silage
• Planted 9/30/22



Cover Crop Survey Nutrient Analysis Data

• Eastern WI
• Berseem and crimson clover, 

radish
• Wheat
• Planted 8/15/22



Cover Crop Survey Site 25
• Site visited by Ricardo Costa- TNC

• SE WI

• Planted following wheat on 7/25/2022

• No-till planted with 1 ton of manure applied

• Canola/rapeseed, winter rye, cowpea, hairy 
vetch, oats, radish, red clover, sunflower, 
sorghum-sudangrass

• 48+ inches of biomass



Cover Crop Survey Site 25

• 3.95 tons of dry biomass

• 24.2 carbon to nitrogen 
ration
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Cover Crop Survey Site 53
• Site visited by Josh Kamps- UW Extension

• SW WI

• Planted following wheat on 8/5/2022

• 12lb. Peas and oats mix, 6 lbs. sorghum-
sudangrass, 3 lb.. hairy vetch on 15 inch and 3 
lb.. radish, 3 lb. red clover, 3 lb.. alfalfa on 7.5 
inch spacing

• 24+ inches of biomass



Cover Crop Survey Site 53

• 2.96 tons of dry biomass

• 28.7 carbon to nitrogen 
ration
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How Will You Use This Data?



Nitrogen Availability + Consumption=Nitrogen for 
Next Crop?

• Nitrogen Credits

• Green Manure Credits

• Fairly simple 

• NH4 and NO3



Phosphorus Availability + Consumption=P and K 
for Next Crop?

Plants are drawing down available P and K

Plants available P2O5 and K2O dependent upon many factors. 
Preventing erosion= reducing P and K losses



Phosphorus Availability Factors
• Clay Content and type
• Aeration
• Compaction
• Moisture
• Soil P saturation
• Temperature
• Soil pH
• Other nutrients (law of minimum)
• Crop
• Time of application
• Soil biology- mycorrhiza fungo on plant roots increase 

update and some microbes convert organic P 

Soil Fertility Manual. 23rd Edition. International Plant Nutrition Institute



Potassium Availability Factors
• Soil aeration

• Soil test K

• Fixation- minerals trapping K

• CEC- Higher= more storage

• Soil temperature

• Soil moisture 

Soil Fertility Manual. 23rd Edition. International Plant Nutrition Institute



Measure the value of your soils savings 
account!

• Soil test nutrients measure plant available nutrients.

• Cover crop biomass samples measure nutrients in above biomass-
nutrients would need to make it back to the soil for the next crop. 

• No accounting for root nutrient value. 



More info:



Daniel H. Smith, CCA
Southwest Regional Specialist

Nutrient and Pest Management Program
UW-Madison CALS and Division of Extension

Email: dhsmith@wisc.edu
Phone: 608-219-5170

Twitter: @agronomybadger

Questions?

Thank you!

Disclaimer: Any use of trade names is for descriptive purposes and does not represent an endorsement by the author.
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