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INTRODUCTION

Plants that are called ideal weeds by Baker (1965), ruderals by Grime (1977), and good
colonizers by Bazzaz (1986), are generally annuals or short-lived perennials and possess a
particular set of characteristics that allow rapid response to resources made newly available by
disturbance (Davis et al. 2000). Yellow starthistle (YST; Centaurea solstitialis) is one such plant
that we would expect to respond positively to disturbance. A native to the Mediterranean region,
YST has many characteristics that allow rapid response to disturbance (Roché and Thill 2001),
including a rapid growth rate (Sheley and Larson 1997), a high reproductive output (29,000
seeds/m?; Callihan et al. 1993), a persistent seed bank and a lack of true dormancy (Joley et al.
1997, Joley et al. 2003), and the potential to disperse long distances (Maddox and Mayfield
1985).

Although invasion by YST is of great environmental and economic concern (DiTomaso
2000), with YST continuing to spread over large areas of the western United States (Pitcairn et
al. 1997), surprisingly few experiments have investigated disturbance as a facilitator to the
invasion of YST (but see Gerlach and Rice 2003, Gelbard and Harrison 2005, Hierro et al. 2006).
Furthermore, context can greatly alter the role of disturbance in the plant invasion (i.e.,
disturbance size [e.g., Burke and Grime 1996, Gerlach and Rice 2003], timing and year-to-year
variation [e.g., Crawley 2004, Gelbard and Harrison 2005], community composition and
diversity [e.g., Hobbs 1989], native vs. non-native ranges [Hierro et al. 2006]).

In the present study, I examined the response of YST to disturbance of soil in two distinct

settings. Specifically, I was interested in whether larger-scale soil disturbances, as might be
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caused by an anthropogenic disturbance (e.g., plowing), enhance the initial stage of invasion,
while smaller-scale soil disturbances, as might be caused by more natural processes (e.g., animal
burrowing, soil cracking from shrink-swell clays; Goldberg and Gross 1988), facilitate the
continued spread of YST after initial invasion. I also examined the interaction between elevated
nitrogen levels and disturbance on YST invasion and reproductive output. Elevated soil nutrients
often accompany soil disturbance (Bazzaz 1983, Hobbs and Huenneke 1992), and may have a
synergistic interaction with disturbance on the success of invasion by non-native species (Hobbs
and Atkins 1988, Hobbs 1989, Huenneke et al. 1990, Burke and Grime 1996, Davis et al. 2000).

OVERVIEW OF EXPERIMENTS AND EXPECTATIONS

I conducted two separate experiments in two distinct settings: 1) larger-scale soil
disturbances (2 m?) subject to experimental seed addition at a site with low YST seed rain,
minimal YST seed bank, and no neighboring YST patches; and 2) smaller-scale soil disturbances
(0.05 m?) without experimental seeding, but at a site with relatively high YST seed rain, an
established YST seed bank, and potential influence from neighboring YST patches.

I expected YST to have an especially positive response to larger-scale soil disturbances,
compared to smaller-scale soil disturbances, with that response enhanced by the addition of
nitrogen. Still, I expected smaller-scale soil disturbances to positively influence YST
establishment and reproductive output (e.g., Gerlach and Rice 2003, Gelbard and Harrison
2005). Thus, I anticipated that larger-scale disturbances would serve as the initial point of entry
for the invasion of YST, while smaller-scale disturbances would act as secondary points of entry

facilitating the spread of YST from initial sites of invasion.

METHODS

The study area was located on the grounds of the Lindquist Memorial Gardens of the
Wasatch in South Ogden, Utah, in Weber County, U.S.A. Beyond the grounds actively being-
used by the memorial gardens are abandoned pastures dominated by the exotic, perennial forage
grass (Bromus inermis) and a hillslope dominated by native perennial forbs (e.g.. Balsamorhiza
sagittata, Hedysarum boreale, Wyethia amplexicaulis; for details about plant community
composition, see Rieder 2005). My work was conducted both within a pasture not yet invaded

by YST (Experiment 1 in Site I; representing initial invasion of YST), and an immediately






