Using science to link regenerative
organic agriculture to soil, human
and planetary health
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Regenerative Organic Agriculture
Holistic Management System

Characteristics:
*Closed nutrient loops Atmosphere |
*Greater diversity - |
*More perennials

*Internal resources

‘ Hydrosphere

.............

' Ecosystem Ecology
*Microbial controls on
SWULEHICCHE  plant diversity and
nutrient release
*Perennial carbon cycle
*Ecophysiology
*Blogeochemical loops
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Bioclimatology Agronomy
Soil Sciences Ecophysiology
5 -

Knowledges

X™ = F(X",U", P, P,) |

Applied Mathematics

Stochastic Processes
Dynamical Systems

Optimization, Control

Computers Sciences
Simulation, visualization




Biogeochemistry
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WHAT HAPPENS TO PLANT CARBON?
How quickly do soil microbes metabolize carbon?

How much carbon do rangelands store
pelowground?

How efficient are legumes in fixing carbon ?
How does carbon cycle through bacteria and fungi?

Factors that control carbon losses and gains
Important to soil organic matter and climate
change models
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Hydrology in the Prairie Pothol
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AGRICULTURE AND WATER MANAGEMENT TOOLS
Hydroperiod mapping for waterfowl nesting
Watershed restoration and web-based tools
Cropwat er evaloatiat 0
Measured and mapped evapotranspiration (ET)
Precision agriculture ET and nitrogen tools

MANAGEMENT/RESTORATION TOOLS AT
MULTIPLE SCALES
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WHAT HAPPENS TO SOIL NITROGEN?

How much N is lost in leachagédgases, gained in plants
and held by solls?
How to remotely manage N and biomass in forage?
How do fungi processes N compared to bacteria?

How active are microbes belowthe plough layer?
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Find controls on N removal pathways

Find microbial -plant N and C feedbacks

Bacterial vs fungal C and N cycling

Environmental controls on C and N cycles

Build teams and excitement around new science
Test new technologies needed to advance science

Work with stakeholders and use science to solve
problems--- often working on farms






Some Potential N Pathways
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N20
2. Decay of plant tissues
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by living cells Soluble N
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Soil

Modified from Paynel et al. 2008




FOLLOWING TEN YEARS IN CONSERVATION RESERVE




