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Research Questions

▪ What yield levels are possible?

▪ How far are current yields from these levels?

▪ Is standard fertilizer management capable of 
attaining yields at levels close to yield potential?
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Agricultural Intensification 

▪ As farmers intensify their ag systems to increase 
production (yield). They need to balance 
profitability and environmental effects of 
management.
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Sustainability Questions

▪ Does intensifying management to increase yield  
affect profitability?

▪ Are there impacts to the soil resource?

▪ What are the environmental (water or air) effects?



Global network of experiments

Compare normal vs. intensive agronomics with 

standard vs. advanced fertilizer management

20 experiments in 9 countries
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▪ Waseca (2013 – present)

− Nicollet clay loam
− 4.3% SOM, 6.2 pH

− Patterned tile drainage
− Continuous corn
− Same plots every year

▪ Becker (2014 – present)

− Irrigated
− Hubbard-Mosford loamy sand

− 1.6% SOM, 6.6 pH

− Continuous corn
− New site in 2018
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▪ Continuous corn

− Requires top management for high yields

− Greater risk of nutrient losses

▪ Irrigated sands

− High yield potential

− Greater risk of crop nutrient deficiency 

− Greater risk of nutrient losses
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▪ Standard fertilizer management was Univ. of Minnesota 
guidelines for N, P, K and S.

▪ ‘Systems’ treatments developed & updated:
− AFREC, crop advisors, industry agronomists, farmers

Normal agronomics Intensive agronomics

Standard 

fertilizer 

management

Advanced 

fertilizer 

management

Standard 

fertilizer 

management

Advanced 

fertilizer 

management

Typical farmer practice Ecological intensification
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Agronomic treatments – Waseca
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Fertilizer treatments – Waseca
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Fertilizer treatment changes 2018 – Waseca
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Waseca
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Waseca 2018
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Waseca

Nitrogen P2O5 K2O Sulfur
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Waseca

Nitrogen P2O5 K2O Sulfur
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Treatment effects on grain nutrient removal



- Yield gap = 16 to 64 bu/ac (average = 35 bu/ac)

- Greatest yield = advanced fertilizer mgt. + intensive agronomics

- Moderate yield = advanced fertilizer mgt. or intensive agronomics

Waseca



- Net return increased with intensive agronomics in 2 of 6 years

Waseca
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Agronomic treatments – Becker (irrigated)
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Fertilizer treatments – Becker (irrigated)
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Becker
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Becker 2018
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Becker

Nitrogen P2O5 K2O Sulfur
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Treatment effects on nutrient uptake at V10



- Yield gap = 38 to 59 bu/ac (average = 46 bu/ac)

- Greatest yield = advanced fertilizer mgt. + intensive agronomics

- Moderate yield = advanced fertilizer mgt. or intensive agronomics

Becker (irrigated)



- Greatest net return with advanced fertilizer mgt. in 3 of 5 years &
advanced fertilizer mgt. + intensive agronomics in 2 of 5 years

- Net return increased with advanced fertilizer mgt. or                           
intensive agronomics in 4 of 5 years

Becker (irrigated)
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Summary

▪ Experiments established with 10-year horizon

− Plan to continue for 2 to 4 more years 

− Weather & crop response are dynamic over time

− Treatment effects on soil nutrient levels expected

− Found a significant yield gap among treatments

− >40 bu/ac in some years

− Current yield levels are less than potential

− Profitability a concern
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