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Precision Zonal Management Creates Within
Field Zones of Functional Specialization:

On-Farm Sites
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Outline

Precision Zonal Management and Climate Change Resilience

Questions, Sampling Scheme, Measurements

Evidence
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Conservation agriculture (CA)

for coping with water / labor scarcity and managing risk
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What is Zonal
Management?

Forcella and Lindstrom (1988), Weed Sci.
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Instability From Climate Change

More Drought Lower Microbial Activity
Lower Mineralization Rates

Lower Nutrient Availability

Heavier Rains More Leaching
More Runoff

More Denitrification

Wetter Springs Later Planting and Maturity
Slower Root Growth

Lower Mineralization Rates

Wehner et al. (2011) J. Hydrometeorol.
Diffenbaugh et al. (2005), Proc. Natl. Acad. Sci. USA
NOAA RISA Southern Climate Impacts Planning Program (2013)



Driving Questions

Zonation Do we see evidence of soil
building and active turnover
zones?

Overall Do we see evidence of higher
Function functioning in PZM fields?

Evidence

Differences in soil
resources, microbial

activity between zones

Similarities of soil
properties to grass



Sampling

\ L e L G oy = e

Sampling in late season, 2011-2012

Up to 50 years under single management
 Ridge till and chisel plow within 2 km ~ ———
Conventional corn-soy rotation
Accompanying grassy strips
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Sampling
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Measurements

Soil Collection

Chemistry

4 N

Macronutrients
Micronutrients
Hydraulic Conductivity
pH
Cation Exchange Capacity
Organic Matter
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Biological
Activity
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N,O Production
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Microbial Respiration
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Measurements

Chemistry
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Macronutrients
Micronutrients
Hydraulic Conductivity
pH
Cation Exchange Capacity

Organic Matter
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Soil Collection

Biological
Activity
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Enzyme Activities
N,O Production
CH, Oxidation

~

Microbial Respiration

.

Microbial Biomass
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Biological
Communities
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Bacterial Communities™
Fungal Communities*

. /

*Automated Ribosomal Interspace Analysis (ARISA); Yannarell et al (2003), Microb. Ecol.



Driving Questions

Zonation

Overall
Function

Do we see evidence of soil
building and active turnover
zones?

Do we see evidence of higher
functioning in PZM fields?

Differences in soil
resources, microbial

activity between zones

Similarities of soil

properties to grass



Soil properties don't differ much.

CP: Chisel Plow RT-0: Disturbed Ridge Till RT-10: Stable Ridge Till
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Microbial communities differ

Bacteria CP: Chisel Plow
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Biological activity is higher in rows.

Microbial Biomass Microbial Respiration
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Driving Questions

Zonation

Overall
Function

Do we see evidence of soil
building and active turnover
zZones?

Do we see evidence of higher
functioning in PZM fields?

Differences in soil
resources, microbial

activity between zones

Similarities of soil
properties to grass



PZM microbes are similar to grass.
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Driving Questions

Zonation Do we see evidence of soil
building and active turnover
zones?

Overall Do we see evidence of higher
Function functioning in PZM fields?

Differences in soil
resources, microbial

activity between zones

Similarities of soil
properties to grass
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This work was funded by the Agriculture and Food Research Initiative (AFRI) Climate Change Mitigation and Adaptation in Agriculture Grant
2011-67003-30343 from the USDA National Institute of Food and Agriculture.
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Detailed Sampling Table



Overivew of Physical Properties

Field Distributions 0-20cm
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Overview of Biological Properties
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Field Distributions 0-20cm
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