ABSTRACT
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R1-2000-01

PROJECT NAME

Develop a tool for predicting field performance of blister rust-resistant Western pine planting stock

HOST

Western pine

PEST

Blister rust (Cronartium ribicola)
CATEGORY

Surveying and monitoring technology: landscape-level assessment technology

DESCRIPTION

Young western white pine (WWP) plantations of known parentage (F2 stock from the R.T. Bingham Seed Orchard, Moscow, Idaho) will be sampled to measure current level of infection from white pine blister rust (Cronartium ribicola).  The purpose of this study was to assess infection levels in field plantings in order to understand how and why blister rust infection levels varied across sites and to develop a tool or model to predict rust infection levels in F2 white pine plantations.  The tool/model would use such environmental variables and site factors as: Ribes populations, brush cover and height, slope, aspect, topography, elevation, rock type, habitat type, site preparation method, and severity.

RESULTS

Field data completed in 2002.  A predictive model was developed to assist managers in evaluating potential planting sites for WWP, and in planning for maintenance of established stands.  Infection levels on 41 sites surveyed varied from 2 to 95 percent, with a mean of 36 percent.  Mortality varied from zero to over 40 percent.  The most meaningful variables in determining infection levels were elevation, average slope, site preparation, and plantation age.

PRODUCTS

Decision tool for predicting performance of genetically improved WWP performance.  Master’s thesis, University of Idaho.

JUSTIFICATION

Prior to the introduction of blister rust into North America at the turn of the 20th Century, WWP was the predominant, long-lived species on 5-million acres in the Inland Empire.  Blister rust decimated the species.  Primarily due to blister rust, WWP now dominates less than 5 percent of these acres, and federal, state and private corporations consider WWP planting a major priority.

Between 1976 and 1996, approximately 250,000 acres of forest land in the Inland Northwest were planted with F2 western white pine stock from the R.T. Bingham Seed Orchard (Moscow, Idaho).  Foresters expected field resistance of Bingham’s stock to be at least 66 percent, based on data from nursery trials.  However, rust surveys conducted during the late 1990s showed wide between-site variation in infection levels and much higher infection levels on some sites than had been reported for the nursery trials.  The lack of precise performance predictions across sites translates into both short-term investment losses and a long-term decline in confidence that re-planting is viable.


This project will develop a tool for predicting how well WWP can resist blister rust.

METHODOLOGY

Environmental, site, and blister rust data were collected on plots on 41 rust-resistant F2 western white pine (WWP) plantations between 8 and 21 years of age in northern Idaho.  Site data included: Ribes populations; brush cover and height; slope; aspect; topography; elevation; rock type; habitat type; site preparation, method, and severity; and other stand history variables such as fire history and year planted.  Tree information for at least 100 white pines per plantation included: tree number, diameter, height, and origin (natural or planted); level of rust infection (lethal, prunable, clean, dead); number of bole cankers and branch cankers; and node year of most recent infections.

Statistical analysis will determine how Ribes populations and other site/stand factors can be correlated with infection percentages and pine mortality.  A simple decision tool will be developed enabling managers to determine site/stand variables to predict F2 WWP performance.
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