Advances in Dryland Farming in the
Inland Pacific Northwest
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Regional Approaches to Climate Change
(REACCH)
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OBJECTIVE:

Ensure sustainable cereal production in
the inland Pacific Northwest under the ’
risks of regional climate change -

APPROACH:

Interdisciplinary research and extension,
Investigating complex systems and
responses to drivers of change




REACCH Conceptual Framework and Logic Model

Situation

Changing climate
Diverse socio-
economics

Soil quality/
erosion concerns

Low crop diversity

Increasing
demand

Inputs
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Activities

Downscaled climate
models

Transdisciplinary
framework

GHG, C, N, water
monitoring

Dynamic AEZs
Long-term experiments

Biotic factor monitoring
and modeling

Socioeconomic description

K-12 curriculum
development

Undergraduate internships
Integrated graduate
education

Develop diverse
extension platforms

Stakeholder engagement

Cyberinfrastructure
development

Outputs

Integrated models/
scenarios
RAPs/AEZ/LCA/CropSyst
C, N, water, energy
budgets

GHG flux models

Recommended climate-
friendly strategies

Assessment of
socioeconomic
environment’s capacity
to support change

K-12 curricula

Trained graduate and
undergraduate students

Webinars
Apps
Field days
Publications
Interactive tools

Networks and
cyberinfrastructure

Outcomes and Impacts

Increased knowledge, infrastructure, trained

scientists and educators, and resources

Decreasing GHG
emissions
Increasing N, water,
and energy
efficiency
Improving tillage
and residue
management
practices

Crop diversification
Utilization of
decision tools

Trained scientists
and educators
Increased grower
knowledge
RAPS/CropSyst/
LCA/AEZ

Improved
understanding of
biotic factors

Long-term
experiments

Data and data
archives

Impacts beyond REACCH: National and international connections and
framework for long-term interdisciplinary research




History Behind Advances
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Solutlons to Environmental
and Economic Problems

http://pnwsteep.wsu.edu/tillagehandbook/



http://pnwsteep.wsu.edu/tillagehandbook/

Building Soll Health

Long standing challenges:

Soil erosion, soil organic matter (SOM)
depletion, and consequent soll fertility
loss

Diversity of regional agriculture:
Climate and topography variability makes
identifying best management practices
difficult

What does it mean to manage for soil
health? Build and maintain solls to
function as a living ecosystem that
sustains plants Photo credit: NRCS By CC 2.0




Chapters Related to Soil Health in Advances
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Agroecological
Classes
(AECs) of the
inland PNW

Stable Agroecological Classes
B Annual Crop
[ Annual Crop-Fallow Transition
I Grain Fallow
B irrigated
I Orchards
Dynamic Agroecological Classes
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Image credit: Huggins et al. in preparation




Dryland Agroecological Classes (AECS)

Annual Crop ® <10%

3- or 4-year crop sequence; e.g., winter wheat-spring wheat, or

barley-spring broadleaf, or winter wheat-spring grain-winter wheat-
spring broadleaf.

2- or 3-year crop sequence; e.g., winter wheat-fallow or winter
wheat-spring wheat-fallow. Crop choice is more limited by available
water.

fallow
Annual Crop- 10-40%
Fallow Transition fallow
A
Grain-Fallow ® >40%
fallow

Typical 2-year crop sequence is winter wheat-fallow. Growers rely
on fallow practices to store and retain winter precipitation in the
soil profile to establish winter wheat.




Projected climate change:

Increases the importance of a focus on sustainable management practices
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(Figure courtesy of John Abatzoglou)
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Practices that enhance solil health

A Reducing tillage
A Cropping intensification and diversification

A Enhancing crop residue retention
A Applying organic amendments




Assessing Solil Health

Physical Chemical Biological
v" Soil color v Organic C and N v" Soil respiration
v’ Aggregate stability v" Particulate organic v" Potential
v Water infiltration matter mineralizable
v Bulk density v' Active carbon mt.roger.l |
v Penetration v pH v Microbial biomass
resistance v' Cation exchange v Soil enzymes
v' Water-holding capacity and base v' Earthworms
capacity SRR v" Crop condition, root
v Runoff and v" Electric growth
erosion Gongctivicy v" Weed and disease
v" Rooting depth v' Heavy metals pressure




surface calcium carbonate (lime), %
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(Figure adapted from Busacca and Montgomery 1992)




Soll Aggregate Stability

Soil infiltration

Runoff

a) Aggregated saill b) Soil seals on breakingggregates

(Magdoff and Van Es 2009)




Soll Water Dynamics:
Infiltration, Hydraulic Conductivity, and Water Content

SLR: soil loss ratio, an indicator of wind erosion with O = no erosion and 1 = maximum erosion potential.
(Adapted from Feng et al. 2011)



