ABSTRACT

PROJECT NUMBER

R1-1999-01

PROJECT NAME

A demonstration and evaluation of the effects of interactions between biological control agents and chemical or fire treatments for managing spotted knapweed

HOST

Not applicable

PEST

Spotted Knapweed

CATEGORY

Noxious weed

DESCRIPTION

Project has two interlinked studies:

One: test two hypotheses.  1. Insects used in biological control procedure, specifically Agapeta zoegana and Cyphocleonus achates, can survive in areas treated with low concentrations of herbicides, the assumption being that at low concentrations, not all knapweed plants are killed.  2. Lower densities of knapweed in areas where it is well established will help optimize conditions for biological control insects. 

Two: test two hypotheses.  1. Biological control agents feeding in roots can survive prescribed burns.  2. Fire has a negative effect on knapweed seedbank, and an indirect effect on insects, over time.

RESULTS

Initial results indicate that herbicides—picloram (Tordon) and clopyralid (Transline)—used to control spotted knapweed had little effect on the insect populations, specifically two root-boring biological control agents—Agapeta zoegana and Cyphocleonus achates—used against spotted knapweed.

It was determined that lab tests on the effects of fire on the biological control agents were necessary.  Most insects have an upper threshold of between 40 and 50 degrees C; maintaining temperatures within that threshold across an entire field site would be impossible.  Both lab and field trials were conducted in 2000; more tests will be done in 2001.  Thermocouples were/will be placed at various soil depths to monitor temperatures during both the lab and field tests.

Recommendations for land managers will be published in a brochure in Fall 2001.  Scientific publications will appear in Fall 2002.

PRODUCTS

Brochure of recommendations due Fall 2001

Publications due Fall 2002

JUSTIFICATION

The invasion of exotic weeds is one of the greatest threats to natural ecosystems in the western US.  Spotted knapweed (Centaurea maculosa) has invaded nearly 3 million ha. in nine western states and Canada, with over 2 million ha. in Montana.  Office of Technology Assessment puts economic costs for non-indigenous weeds at between $3.6 and $5.4 billion.

Increasingly, an integrated approach to knapweed management will be the choice of land managers for economic and environmental reasons.  Each treatment individually has its benefits and drawbacks; integrating treatments will, in certain circumstances, be the only choice for land managers.  For example: a forested area where biological control agents previously had been released may subsequently be burned as part of a larger land management plan.  To make informed land management decisions, we need to know what the effects are on the biological control agents.

METHODOLOGY

Evaluate the effects of a chemical application (Tordon and Transline) on the survival over time of two root-feeding biological control agents, Agapeta zoegana and Cyphocleonus achates.
Determine if different densities of knapweed, accomplished by chemical treatments, affect the biological control agent’s abilities to establish and increase in population size.

Look at effects of herbicides—picloram (Tordon) and clopyralid (Transline)—on biological control agents Agapeta zoegana and Cyphocleonus achates.  Of specific interest is how the herbicides affect the insects’ ability to reestablish themselves after successive treatments, and their abilities to reproduce. 

Initiate controlled burns on select sites and evaluate their effects on both the biological control agents and the overwintering knapweed seeds.

Sites are located on a 10-acre parcel of rangeland on Plum Creek, Cramer Creek drainage, 25 miles east of Missoula, MT.  Spotted knapweed infestation is moderate to heavy.  Both insects were released seven years ago and are now established.  Insect populations will be augmented to establish even distribution across the site.
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