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Project Description

The Western Weather Systems Workgroup (WWSW 2005-7) plus Iowa State Researchers met on several occasions to determine projects best matching PIPE expansion criteria and requirements.  Two problem crop diseases emerged, having similarities sufficient to gain economy of scale in combination, while having many unique properties, which in part may show a range of IPM programs addressable via the PIPE additions proposed herein. We will describe each system separately, allowing project commonalities to be primarily addressed in the IT methodologies section.

Late Blight of Potato

Late blight of Potato (LBP) is caused by the oomycete, Phytophthora infestans, and is a major threat to potato production and storage in the Columbia Basin. The disease was observed in this region 7 of 16 years between 1974 and 1989. Late blight then occurred every year since 1990 until the present, but at different severities and in different fields. Once potato plants are infected after canopy closure between rows within a field, late blight is extremely difficult to manage because microclimatic conditions favor continued disease development whenever the field is irrigated (Johnson et al. 2003).  Potato fields on average are 125 acres in size and are frequently irrigated daily with the irrigation systems operating 24 hr/ day to cover the entire field.

As part of a regional IPM effort among growers, field representatives and Extension personal, a late blight forecasting system is used to manage late blight epidemics caused by a new, highly aggressive strain of the pathogen. The forecasting system is a novel approach that is based on logistic regression disease models developed from weather data from several key locations, including Hermiston, Prosser, West Richland, Othello, and Moses Lake) in the Columbia Basin (Johnson et al. 1998; Johnson et al. 1996). In this system, a probability that late blight will occur either during the early or mid-potato growing season in the Columbia Basin is given for each location. The probability of late blight occurrence is determined for the locations in the Columbia Basin, disease incidence levels from field scouting, and predicted number of rainy days for the next 7 days are used to schedule fungicide applications. Output from the forecasting system and management recommendations are given to growers on toll free telephone lines in Washington and Oregon, and on a web site from the Department of Plant Pathology at Washington State University.  

Predictions from the logistic regression models have been highly accurate and give growers sufficient time to apply management tactics. Predictors for the logistic models are presence or absence of the disease the previous year and number of rainy days in April and May for the early models and number of rainy days in July and August for the mid-season models. These predictors reflect the potential for inoculum carry over and inoculum build up in the early stages of epidemic increase. The forecasting system recognizes that late blight is best managed on a regional base. This is because sporangia of the pathogen are efficiently and widely disseminated within the region during cloudy and wet weather and that disease favoring weather – mild and rainy weather – usually occurs over the whole region. Also late blight levels in one field affects disease levels in neighboring fields, up to a distance of 15 miles from a given source of inoculum over as little a one weeks time. Thus sharing knowledge of the incidence and degree of risk of a local area can greatly help in decision making for surrounding areas as the disease spreads during the season.

Primary needs of the Columbia Basin Late Blight Forecasting System include 1) Maps that incorporate spatialized 15 day forecasts for rainy days for the region encompassing Hermiston, Prosser, West Richland and Othello into the system; 2) provide a map showing the locations and spread of late blight in the Columbia Basin for view from a web site; and 3) automate the forecasting system for use on Washington State’s weather net work (Ag Weather Net). 

Stewart's Disease of Corn

Summary/Wrap Up 

Elements In Common to the 2 Pathosystems that fit the PIPE requirements:

-Both are clearly defined ongoing regional pest problems with strong research, extension, and stakeholder support and interest.

-Both have ongoing regional IPM program infrastructure support and will operate after PIPE funding ends, with commitment for support for LBP from the Potato Commission, and for SDC from a consortium of seed corn companies.

-Both are multi-state, critical single pest problems that occur in different places and times each year such that local IPM decision making can benefit by knowledge of both local and regional incidence and risk, which could be well served by data sharing and real time mapping.

Objectives and Anticipated Impacts

1. Develop a mapping and advisory system to predict late blight of potato in the Columbia basin region of Oregon and Washington.

2. Develop and implement a multistate midwestern forecast system for Stewart's disease of Corn.

3. Implement a web-based reporting and mapping system for both system that use IPPC and PIPE resources. 

Approach and Procedures

1. Late blight of potato. The logistic regression model of Johnson et al. will be implemented using a wider expansion of locations (from 4 to 20) that will benefit from the spatialized tools developed by IPPC and Fox Weather, and by enhanced monitoring as supported by this project. [Len to continue working on this section Nov 20].

Evaluation Plans
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