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Testing pheromone-based methods for managing the Douglas-fir beetle at the landscape scale

HOST

Douglas-fir

PEST

Douglas-fir beetle

CATEGORY

Suppressions/prevention technology: biological control; synthetic hormones/pheromones

DESCRIPTION

Two objectives:

1. Determine if a combination of pheromone-based treatments can significantly reduce Douglas-fir beetle impacts on resource values at the landscape scale;

2. Compare the efficacy and selectivity of pheromone-baited trap trees against pheromone-baited traps.

Studies conducted in northern Idaho and Washington State utilized a paired plot design with five replications on small landscape units (<1,000 ha).  Plots included high-value, late-successional stands and general forest areas designated for timber harvests.  Both aggregation and antiaggregation pheromones were used to minimize beetle-caused tree mortality.  Treatments were applied for two or three consecutive years; plots were surveyed for beetle populations before treatment, during treatment, and one year after treatment.

Treatment efficacy was assessed by comparing the amount and distribution of tree mortality on treated and control plots and surrounding areas.  Assessment data was obtained through annual aerial surveys.

RESULTS

Objective1:

The results of this study were inconclusive.  Large numbers of Douglas-fir beetles were caught in the traps and removed from the dispersing populations.  However, the percent change in Douglas-fir beetle-caused tree mortality was not statistically different between the treated and control plots, although the trend was for reduced mortality on treated plots.  The lack of a statistically lower level of beetle-caused tree mortality on the treated plots may reflect the low number of replications that were actually used in the analysis.


Trapping would likely be more effective in areas with better access.  Road access was limited in all of the replications of this study.  Consequently, traps were somewhat aggregated in portions of the plot rather than being uniformly spaced throughout the treated area.  Furthermore, sanitation logging to remove beetles in infested trees would likely have added to the effect of trapping.  Additional tests will be required to adequately evaluate the efficacy of pheromone-baited traps in managing the Douglas-fir beetle at a landscape-scale.  Those tests should involve larger and more accessible areas than those tested in the present study. 

Objective 2:

Pheromone-baited traps caught significantly more Douglas-fir beetles than did trap trees.  More male beetles were caught in pheromone-baited traps than in trap trees, while significantly higher numbers of females were caught in the trap trees.  Additional benefits of pheromone-baited traps include, easy deployment, less mortality of some beneficial insects, and low cost.

PRODUCTS

On-going

Publication:  Dodds, K.J., D.W. Ross, G.E. Daterman.  2000.  A comparison of traps and trap trees for capturing Douglas-fir beetle, Dendroctonus pseudotsugae (Coleoptera: Scolytidae). Journal of Entomological Society of British Columbia 97.

JUSTIFICATION

The Douglas-fir beetle continues to disrupt management plans in many locations throughout the western U.S.  Forest managers currently have few options for managing Douglas-fir beetle, particularly in stands managed primarily for resources other than timber.  Aggregation and antiaggregation pheromones can potentially be used to influence the amount and distribution of tree mortality that occurs during an outbreak.  When fully developed and tested, pheromone treatments can be used in concert with existing silvicultural treatments to more effectively minimize beetle impacts on resource values.  

METHODOLOGY

Two questions addressed:

1. Can a combination of pheromone treatments significantly affect the amount and distribution of Douglas-fir beetle-caused tree mortality at the landscape scale?

2. Are pheromone-baited traps more efficient and selective than pheromone-baited trees for managing the Douglas-fir beetle?

Treated plots received applications of both aggregation and antiaggregation pheromones.  Pheromone-baited traps placed on treated plots were emptied and maintained at two-week intervals during the beetle flight period.  High-valued stands within treated plots received an MCH application.  All plots were surveyed each year by aerial observation.  The percent change in tree mortality on treated and control plots was calculated and subjected to analysis of variance to test for a treatment effect.

Pairs of traps and trap trees were baited with Douglas-fir beetle pheromones.  The numbers of beetles caught in traps and trap trees were compared.
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