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/

Nutrient Management &
Integrated Pest Management

Fertility management strategies vary across the landscape
Fertility affected by rainfall and nutrient use efficiencies

Practices that maximize nitrogen use efficiency:
Fertilizer placement, source, timing, and rates that match crop
S p e C nitegeo needs

Weed, pest and disease pressures are variable and ever-changing
There are a wide range of management strategies to address pest
pressuresi need more assessment of impacts and tradeoffs of
specific strategies
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Inland Pacific Northwest

Regional Approaches to Climate Change for
Pacific Northwest Agriculture

1. Climate Considerations

2. Soil Health

3. Conservation Tillage Systems

4. Crop Residue Management

5. Rotational Diversification and
Intensification

6. Soil Fertility Management

/. Soll Amendments

8. Precision Agriculture

9. Integrated Weed Management

10. Integrated Disease Management

11. Integrated Insect Management

12. Farm Policies and the Role for Decision
Support Tools




Soll Fertility Management

A Variable growing conditions impact crop
yield and complicate nutrient
management strategies

A lmproper use of fertilizer leads to
nitrogen losses, soll erosion and nutrient
runoff, and decreasing soil pH

AThere is a need for farm-specific
management approaches, reqular soill
testing, and detailed record-keeping




The Nitrogen Cycle
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Nutrient Supply and Removal in Harvested Grain
Across the Main Wheat-producing Counties of the
Inland Pacific Northwest

N P,0. K,0
Nutrient Source Tons/year
commercial * 143,570 41,439 30,172
recovered manure** 1,377 2,013 6,242
biologically fixed by legumes** 25,322
total nutrient supply 170,269 43,452 36,414
crop removed** 171,203 63,331 102,602
balance (supply - removed) -934 -19,879 -66,188
removal ratio (removal/supply) 1.01 1.46 2.82

*1997, 2002, 2007, 2010-12 County level data interpolated and summarized by International Plant Nutrition Institute
from fertilizer sales data collected by the Association of American Plant Food Control Officials (AAPFCO)

**Farm census data from United States Department of Agriculture National Agricultural Statistical Service (USDA-
NASS) Census of Agriculture, summarized by IPNI.



Grain Yield Versus Nitrogen Supply at
Different Points Along a Hillslope
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Basic Nitrogen Fertilizer Rate Calculation

Step 1.

The amount of N fertilizer needed per acre of wheat can be calculated by multiplying the
anticipated yield goal by the unit N required (UNR). Yield goals and UNRs already
account for plant available water and grain protein, respectively.

Yield Goal (bushels/acre) x UNR (pounds of N/bushel) = N fertilizer required
(pounds of N/ acre)

Step 2:
Account for residual soil N contributions in the soil profile to a depth of 5 feet. Residual N
can be measured with soll tests and should be calculated prior to applying fertilizer.

Pounds of N fertilizer required per acre (from Step 1) i Residual Soil N (pounds of
N/acre) = N fertilizer recommendation (pounds of N/acre

Adapted from Koenig 2005; Lutcher et al. 2005; Mahler 2007.
ST
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Integrated Approach to N Recommendations:
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N Uptake by Wheat Estimated by Growth Stage
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Fertilizer Efficiency and Availability at
Different Soll pH Levels

Soil % Fertilizer Efficiency | % Fertilizer
pH “n“ Unavailable
7.0 100 |00 100 0
6.0 a9 52 100 20
3.5 7 48 I 33
5.0 33 34 52 54
4.5 30 | 23 _ 33 | 7l

(Modified with permission from The Mosaic Crop Nutrition Fertilizer Use Guide 2016)
ST



Integrated Weed Management

A decision support system for assisting a grower In
identification, selection, and use of weed control tactics

Requires:

1) Knowledge and application of ecological principles

2) Knowledge of plant interference and crop-weed
competition

3) Use of thresholds

4) Integration of multiple control techniques




Community Associated with a Wheat Plant
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Developing an Integrated Pest
Management System

Problem
diagnosis !

Program Method
execution evaluation

W V £

Program
selection
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Ecological Principles of Weed Management

1. Weed ecology

2. Climate change impacts

3. Weed life cycles

4. Weed reproduction and dispersal

5. The weed seedbank

6. Interactions between weeds and other crop

pests




Weed Management

1. Preventative

2. Cultural: crop rotation, in-season crop
competitiveness, competitive cultivars, seeding
rate, row spacing, fertilization, varying seeding
date

3. Mechanical: primary and secondary tillage

4. Chemical weed management
A Societal and environmental considerations
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Selected Problematic

Jointed goatgrass Italian ryegrass

Photo credits, clockwise from top left: brandyb © creative commons BY NC 2.0; desertusa.com © creative commons BY NC 2.0; Massey University NZ © creative commons
BY NC 2.0; USDA © creative commons BY NC 2.0




Types of Pathogens Affecting PNW
Small Grains

AFoliar or head

ARoot-infecting fungal
pathogens and
nematodes

AV| ral Characteristic yellow striping of Cephalosporium
stripe disease. (Photo: Tim Murray)




Selected Diseases or Pathogens
Of Wheat and Barley

Stripe Rust
Rhizoctonia Root Rot
Pythium Root Rot
Fusarium Crown Rot
Stripe rust (X. Chen) Eyespot
Cephalosporium Stripe
Root-Lesion & Cereal Cyst Nematodes
Take-all
Wheat Soilborne Mosaic
Barley Yellow Dwarf

7, o ; X - ' O /'.,‘- .’:l ; l“’” :. '-"
Rhizoctonia bare patch Cephalosporium stripe
(T. Paulitz) (T. Murray)



Cropping System Practices that Impact
Disease Management in the Inland PNW

Table 1. Cropping system practices that can impact (+) disease management in the PNW, or that
have no effect or are not available (-).

Cultural Variety Chemical control

practices selection Foliar Seed
Stripe rust + + - .
Eyespot + o + =
Cephalosporium stripe + + = &
Rhizoctonia root rot + - - -+
Fusarium crown rot + -/+ . -/+
Pythium root rot + - ” +
Snow molds + + 2 5
Barley yellow dwarf & - > +
Take-all i - - -
Cereal cyst nematode -+ + . -
Root-lesion nematode | + | + « ”

Note: Adapted from Murray (2016). Green boxes indicate greatest impact.






