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Abstract:
Indigenous plant species have been culturally fundamental to Native Americans for centuries. These
indigenous species are becoming recognized as potentially crucial elements to indigenous plant
community structure, function, and invasion resistence. Invasions by nonindigenous plant species may
displace many indigenous plants. Additionally, long-term herbicide use has potentially negative
impacts on indigenous forb and shrub populations, and many are culturally important to Native
Americans. Research on herbicide impacts to non-target plant species is limited. The purpose of this
research was to quantify indigenous species response to hand removal of an invader, sulfur cinquefoil,
and five selective herbicides applied to noninvaded rangeland at three rates each. Completely
randomized sulfur cinquefoil treatments were (removed and nonremoved) replicated five times at two
sites. Herbicide treatments were replicated three times at each of two sites in a
randomized-complete-block design and included: commercial clopyralid + 2,4-D, 2,4-D amine,
metsulfuron, picloram, and clopyralid. Species canopy cover was recorded at the four sites in 1999. hi
2000, canopy cover, biomass and density were recorded in each plot. Data were analyzed using
ANOVA. Indigenous forb canopy cover and richness depended on hand removal of sulfur cinquefoil.
Species canopy cover, density, and biomass depended upon herbicide and rate of application. Forb
canopy cover and density decreased when treated with picloram while perennial grass cover and
biomass increased following some herbicide treatments. Also, I tested two shapes of 9 m2 seed source
islands (rectangle and square) as a mechanism for restoring three cultural species {Artemisia
ludoviciana, Echinacea angustifolia, and PendiomeJum esculentum) to a grassland reclaimed after strip
mining. Species were seeded in two shapes each replicated three times at two sites in a
randomized-complete-block design. Island plant density depended upon species and year following
seeding. A. ludoviciana and E. angustifolia established similarly while P. esculentum established at low
densities. E. angustifolia produced the highest densities in 1999 thinning in 2000 and 2002. New
occurrences across the landscape were not evident until 2002 with E. angustifolia establishing 138
flowered adults throughout the landscape of one site. This research suggests land managers must first
consider all species in the understory before applying herbicides. Some herbicides and rates are more
applicable for maintaining populations of indigenous forbs helping to increase a communities
resistance to reinvasion. Thus, for disturbed communities low in indigenous species diversity,
managers may implement low cost seed source islands as a restoration mechanism for desirable
species. Invasive species management is critical to sustaining land productivity and land managers
must improve their understanding of plant community dynamics and refine management technology in
order to meet future land use objectives. 
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