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Project Title:  Determining invasiveness habits of Buddleja cultivars in the Pacific Northwest.

The following tasks were to be completed this year (2004):

· Develop a current base of knowledge on relative invasiveness of Buddleia based on work done in other parts of the country and world (Arkansas University, North Carolina State University, University of Delaware, United Kingdom National Buddleia collection).

· Document locally invaded areas, describe general characteristics of the invading species, and through phenotypic indicators try to distinguish which cultivars, hybrids, or species are acting invasively in Oregon’s Willamette Valley.

· Develop a plan with other OSU faculty and ODA representatives to acquire additional funds from local and national agencies for more detailed studies.

Future work, pending funding from other agencies, could include pollen germination studies, seed viability studies, and use of precise genetic markers to determine which cultivars, hybrids, or species are acting invasively in Oregon.  

Literature collection

An extensive literature review was conducted.  Multiple papers were identified and collected that describes the taxonomy, biology, and ecology of Buddleja.  A dissertation from the United Kingdom was secured, which is the most thorough treatise on the seed biology, spread, and ecology of the plant.  Papers collected are listed at the end of this report under the Literature Cited section.

Site visits

Soil samples were collected to determine chemical properties of soils in which plants invade.  Three sub-samples (each 1 pint) of soil were collected from each site and analyzed for macro-nutrient concentration, and soil pH.  Physical characteristics of the soil were also assessed by classifying the soil by its history of disturbance, flood history, hydrology and soil texture class (sand, silt, or clay).  

Local vegetation was documented.  Local plant material was identified and described as juvenile or mature, its size, density, and vigor (competitiveness).  A subjective assessment was made as to whether or not Buddleja are growing with native vegetation, or displacing it.  

Butterfly bush was found growing in a wide variety of sites, from flood plains to mountain slopes.  Areas of densest invasion were on burn sites in reforestation areas, and sites that receive frequent disturbance such as flood plains.  Density of seedling occurrence was approximately 4 times higher in riparian areas (0.23 plants/m2) than other natural sites, industrial sites, or roadsides.  Density of seedlings at all sites tended to decrease with increased groundcover (living plants or dead plant debris).  

Seedlings were collected from each invaded site.  These seedlings are being grown at NWREC for future analysis with genetic markers.

Few escaped seedlings were found at production or retail nurseries.  Production nurseries frequently cut plants back to encourage branching and more dense plant form.  In the process, flowers are removed and not allowed to produce seed.  Escaped seedlings were found at production nurseries that allowed plants in production or nearby landscape plantings to retain flowers over the winter.  

Retail nurseries typically sell their stock before the end of the growing season.  Plants not sold are cut back prior to over-wintering.  Research from the United Kingdom reported that seed from butterfly bush are not released from the plant until the following spring.  Because flower heads are almost always removed for one or more reasons throughout the growing season in both production and retail nurseries, the occurrence of escaped seedlings from these sites was low.  It is not likely that production and retail sites are a source of escaped butterfly bush plants, although they might be a source of escaped seedlings once they are installed in home landscapes. 

Securing additional funding

A grant from the Horticulture Research Institute was awarded for $14,000.  This money will be used to develop genetic markers for segregating which cultivars are invasive and which are not.  

Herbicidal control project

While not specifically mentioned in the project objectives, an herbicide control project was initiated with help from the Portland Metro Parks department.

Herbicides are being evaluated for postemergence control of butterfly bush (Buddleja davidii).  Herbicides were selected based on conversations with representatives of Oregon parks, wildlife, and forest management agencies.  Herbicides were selected that are commonly used by these groups for reasons of safety, appropriate labeling, and effectiveness on other woody weed species.  

There is currently little or no information on controlling butterfly bush with spray-applied herbicides.  The objective of this research is to determine which herbicides and application methods are most suitable.

Materials and Methods

Uniform propagated plants in 4 inch pots of the cultivars ‘Black Knight’ and ‘Ellen’s Blue’ were planted in a Willamette silt loam soil on July 26, 2004.  Liners were planted in a randomized complete block design with enough plants for 23 treatments and 8 replications (for each cultivar).  Five of the treatments were applied this year, while 18 were reserved for treating over the next 2 years when plants are larger.

The following herbicides and rates were applied to 8 replications of each cultivar.  Herbicide rates represent the maximum labeled rate for spot spraying each product.  A non-ionic surfactant was added to Garlon and Arsenal herbicides as recommended by each label.  

	Table 1.  Herbicides and tank concentrations applied to butterfly bush (Buddleja davidii) for postemergence control.

	Herbicide
	Active ingredient
	Herbicide concentration

(%)
	Surfactant

concentration

(%)

	
	
	
	

	Aquamaster (53.8% active)
	glyphosate
	2.0
	0

	Roundup Ultramax (50.2% active)
	glyphosate
	2.1
	0

	Garlon 3A
	triclopyr
	3.0
	0.25

	Arsenal
	imazapyr
	1.5
	0.25

	Non-treated control
	
	
	


Herbicides were applied to butterfly bush on September 23, 2004.  Plants were approximately 14 inches tall, 18 inches wide, and all were flowering profusely.  Herbicides were applied with a back-pack sprayer with approximately 100 ml (3 oz) of herbicide solution per plant.  This rate was sufficient for uniform spray coverage over the entire plant.

Plants were rated at 1, 4, and 6 weeks after treatment (WAT) for control.  Plants were rated on a scale from 0 to 10 where 0 = no plant injury, 3 = slight injury, 5 = moderate injury, 7 = severe injury, and 10 = complete death.

Results

One week after herbicide application Roundup Ultramax and Aquamaster (both are formulations of glyphosate) provided similar and excellent control (Table 2).  Plants treated with Garlon were also severely injured, but slightly less than those treated with glyphosate.  Plants treated with Arsenal appeared relatively unaffected, and were not noticeably different from non-treated controls.

By 4 WAT, control was complete with the two glyphostate-containing products.  Plants treated with Garlon were severely injured, however, there was enough green tissue near the crown of the plant that might allow it to survive.  Plants treated with Arsenal began to show signs of severe injury, but similar to Garlon, plants were not completely dead.

There were differences in cultivar response to the herbicides (data not shown).  ‘Ellen’s Blue’ has foliage that is more pubescent than ‘Black Knight’, and thus appears more grey in color.  This is a trait common among some cultivars of butterfly bush, and a trait commonly observed in escaped plants in natural areas.  Control of ‘Ellen’s Blue’ with Garlon and Arsenal was slightly lower than that observed with ‘Black Knight’, indicating that foliar pubescence might be an important factor limiting herbicidal control.

At 6 WAT, plants treated with Garlon had green seed pods while plants treated with all other herbicides had no seed pods.  It is not yet known if seed in the green pods on Garlon-treated plants will develop and be viable.  

Summary

Aquamaster and Roundup Ultramax provide excellent control of small, recently established butterfly bush.  Control from Garlon and Arsenal was marginal.  It appears that biotypes with grey foliage or pubescence may be slightly more tolerant of herbicides than those with green foliage.  Plants will be monitored through next year to document the possibility of regeneration from surviving roots.

Additional plants installed in 2004 will be treated the following year to determine herbicide efficacy on larger, more established plants.  When plants are larger, they will either be sprayed, or pruned harshly so exposed stumps can be painted with herbicide concentrate.
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