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9. Integrated Weed Management
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Barley

11. Insect Management Strategies

12.Farm Policies and the Role for Decision 

Support Tools



Regional Approaches to Climate Change 

(REACCH)

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





History Behind Advances

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 

speciesô nitrogen needs

Weed, pest and disease pressures are variable and ever-changing

There are a wide range of management strategies to address pest 

pressuresïneed more assessment of impacts and tradeoffs of 

specific strategies
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Soil Fertility Management

ÅVariable growing conditions impact crop 

yield and complicate nutrient 

management strategies 

ÅImproper use of fertilizer leads to 

nitrogen losses, soil erosion and nutrient 

runoff, and decreasing soil pH

ÅThere is a need for farm-specific 

management approaches, regular soil 

testing, and detailed record-keeping 
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Nutrient Supply and Removal in Harvested Grain 

Across the Main Wheat-producing Counties of the 

Inland Pacific Northwest

*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

(Fiez et al. 1994b.)



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 soil tests and should be calculated prior to applying fertilizer.  

Pounds of N fertilizer required per acre (from Step 1) ïResidual Soil N (pounds of 

N/acre) = N fertilizer recommendation (pounds of N/acre

Adapted from Koenig 2005; Lutcher et al. 2005; Mahler 2007. 



Relationship 

Between 

Available Water 

and Grain Yield 

of Dryland 

Wheat in 

Eastern 

Washington 

Schillinger et al. (2012)



Integrated Approach to N Recommendations:

Adapted from Pan et al. (2016) and Pan (2015)



N Uptake by Wheat Estimated by Growth Stage
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Fertilizer Efficiency and Availability at 

Different Soil pH Levels

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



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

Method 
evaluation

Program 
selection

Program 
execution



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

ÅSocietal and environmental considerations



Selected Problematic Weeds

Downy brome Russian thistle

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

ÅFoliar or head 

ÅRoot-infecting fungal 

pathogens and 

nematodes

ÅViral Characteristic yellow striping of Cephalosporium 

stripe disease. (Photo: Tim Murray)



Stripe rust (X. Chen)

Rhizoctonia bare patch 
(T. Paulitz)

Cephalosporium stripe 
(T. Murray)

Selected Diseases or Pathogens 

Of Wheat and Barley 

Eyespot (T. Murray)

Stripe Rust

Rhizoctonia Root Rot

Pythium Root Rot

Fusarium Crown Rot

Eyespot

Cephalosporium Stripe

Root-Lesion & Cereal Cyst Nematodes

Take-all

Wheat Soilborne Mosaic 

Barley Yellow Dwarf



Cropping System Practices that Impact 

Disease Management in the Inland PNW




