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Introduction to This Special Issue

The Rangeland Invasive Species Committee is a 
diverse group who seek to serve the SRM and 
the public by focusing attention, sharing knowl-
edge, and communicating about rangeland inva-

sive species. As a committee, we envision that the joint 
meeting of SRM and Weed Science Society of America in 
2010 will provide an ideal opportunity to sponsor a special 
issue of Rangelands to unite many of the key topics regard-
ing invasive rangeland plants and provide a valuable resource 
to guide rangeland professionals in the future. If looking 
into the past offers insights into the ecological patterns and 
processes responsible for the impacts of invasive plants 
today, an awareness of the current discoveries and concep-
tual ideas will enrich our understanding of how to proceed 
in the future and manage rangeland invasive plants.

The series of papers presented here are organized to 
provoke thought on how rangeland professionals can develop 
long-term countermeasures for invasive rangeland plants. 
In its simplest form, the invasion process has four primary 
stages, including Introduction, Establishment, Spread, and 
Impact (Fig.  1).1 Previous literature suggests that ecological 
barriers or filters can retard the introduction and expansion 
of invasive plants. For example, geographical barriers for 
propagules must be overcome for “Introduction” to occur. 
Barriers to “Establishment” include biotic and abiotic factors 
such as species competition and resource availability. 
Similarly, the “Spread” of invasive plants into new sites 
requires that individuals survive and produce propagules, 
which endure in new sites. In the “Impact” stage, invasive 
plants become dominant and have noticeable effects on 
ecosystem processes. Furthermore, evolutionary processes 
(e.g., plastic responses or genetic adaptation to new ecolog-
ical conditions) may also pose a significant barrier to later 
stages of invasion across abiotic gradients.2 Within this 
framework it is easy to see that there are many opportunities 
to affect the invasion process, and we hope this issue helps 
natural resource professionals identify ways to contribute as 
well as identify critical needs. To preface this special issue, 
we briefly highlight a few key factors influencing the expan-
sion of invasive plants on rangelands and the ecological 

processes that may be involved in driving invasion. In doing 
so, unifying management strategies can then be designed 
to target specific ecological processes that influence succes-
sional trajectories toward desirable, invasion-resistant plant 
communities.

Invasive Plants Are Expanding on 
Rangelands
Exotic plant species are having impacts on rangelands at an 
unprecedented rate,3 resulting in enormous economic and 
ecological costs each year.4 Human activities and transporta-
tion, combined with international trade, allows for rapid 
movement of people and goods throughout the world. As 
a consequence, invasive plants have been intentionally and 
accidentally introduced beyond their native ranges. In addi-
tion, because most of the terrestrial land surface has been 
domesticated by human activities, it is our responsibility 
toward future generations to develop more effective strate-
gies to prevent introductions and repair ecological processes 
(e.g., disturbance and resource cycling) that enable invasive 
plants to establish, spread, and impact rangelands. Unfor-
tunately, in spite of current programs implementing inte-
grated invasive plant management strategies, exotic plant 
invasion continues globally on rangelands. Clearly, there 
is a need to aggressively identify and implement measures 
to prevent further loss to the critical ecosystem services 
provided by rangelands.

Expansion of invasive plants on rangelands has been 
attributed to many factors, including traits of the plant and 
processes within the ecosystem; therefore, forestalling inva-
sion must first identify the underlying causes of invasive 
plant expansion. Invasive plant traits may include genetic 
variation and plasticity within a population that enhance 
performance at the various stages of invasion. Also, high 
seed production and dispersal ensures propagule pressure to 
aid in spread, dominance, and ecological impacts of invasive 
plants. Thus, any physiological and/or morphological 
traits that allow invasive plants to affect and respond to the 
immediate environment can increase the rate of spread.

Ecosystem factors such as disturbance, global change, 
and land fragmentation may also be responsible for invasive 
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may be favoring the performance of invasive plant species 
over desired native species.

As urbanization increases, rangelands are becoming 
increasingly fragmented and surrounded by human develop-
ment. Rangelands at the wildland–urban interface experi-
ence increased levels of erosion or sedimentation through 
increased water runoff from paved surfaces characteristic 
of urban areas and are also vulnerable to invasive plants as 
a result of increased disturbance. In fact, invasive plant 
establishment and soil nutrient enrichment are two impor-
tant influences of urban areas at wildland–urban interfaces.9 
Urban areas also contain many open areas with high levels 
of disturbance such as roads, which promote establishment 
of invasive plants through transport via vehicles and animals. 
Identifying these important vectors should help prevent 
introduction and spread of invasive plant species and should 
be an overall primary management goal. Therefore, early 
detection and containment is critical for preventing the 
introduction, establishment, and spread into new sites. Once 
invasive plants become established and spread to new loca-
tions, the chance of successfully controlling them is greatly 
reduced and becomes extremely costly over the long term. 
Although invasive plants are expanding, many portions of 
rangelands are not invaded and could benefit by directing 
energy toward preventing introduction in the first place.

Unifying Management Strategies
There is little dispute that invasive plants have deleterious 
economic and ecological impacts on rangelands. These 
impacts diminish the ability of rangelands to provide goods 
and ecosystem services (e.g., food, fi ber, clean water, wildlife 
habitat, recreation space). Reducing the impacts of invasive 
species and repairing rangeland health requires identifying 
effective unifi ed management strategies that address the 
underlying ecosystem processes that facilitate the invasion 
process. Therefore, the SRM Rangeland Invasive Species 
Committee recognizes that a strong collaborative effort 
among resource managers and research scientists is needed 
to deal with this critical issue. The series of articles pre-
sented in this special issue of Rangelands is a signifi cant step 
toward addressing this quandary. Progress in dealing with 

plant expansion on rangelands. Many plant species are not 
limited by dispersal or seed production, but instead by avail-
ability of empty or suitable safe sites (niches). Natural and/
or anthropogenic disturbances create safe sites for invasive 
plants, which is why changes in the severity, frequency, type, 
and extent of disturbance are commonly implicated in exotic 
plant invasion. Disturbance functions as a critical ecosystem 
process that increases site availability and suitability for both 
native and exotic species, which can initiate, retard, or accel-
erate plant succession processes. When disturbance becomes 
more frequent, invasive plant species are often favored 
because they can more readily preempt soil resources from 
slower-growing native species. This is especially applicable 
for invasive annual grasses that respond favorably to the 
altered disturbance because they 1) complete their life cycle 
quickly, 2) produce abundant biomass and seed, and 3) 
perpetuate the fire cycle with seeds that survive the fire. 
Altered disturbance regimes can also foster invasion by 
native species as has been the case for western juniper 
(Juniperus occidentalis var. occidentalis Hook.) in the western 
United States, which has rapidly expanded its geographic 
range at unprecedented rates over the last 130 years (post-
European settlement). The expansion of Western juniper 
into previous grass- or shrub-dominated rangelands has 
been attributed to climatic influences, livestock grazing, 
rising levels of atmospheric CO2, and increased mean annual 
fire return intervals since the late 1800s.5

Accordingly, global change (e.g., climate, atmospheric 
CO2, biogeochemical cycling) also appears to be contribut-
ing to invasive plant expansion on rangelands. For example, 
decreased summer precipitation is projected to make portions 
of the Intermountain West more climatically suitable for 
invasive annual grasses, while increased precipitation and/or 
higher winter temperatures may lead to a loss of climatic 
suitability in other portions.6 Similarly, climate change may 
hinder the spread of European annual grasses in southern 
Africa, but shift their distribution into pristine areas at 
higher elevations.7 Finally, elevated levels of atmospheric 
CO2 and atmospheric deposition of nitrogen (dry and wet) 
have greatly increased in the last 50 years.8 Alterations in 
these important resources for growth and photosynthesis 

Figure 1. Conceptual model of the plant invasion process. Adapted from Levine et al.1
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the escalating problems caused by invasive plants on range-
lands requires innovative, multidisciplinary collaboration 
among producers, rangeland management specialists, and 
ecologists. Comprehensive economic analyses are lacking for 
most invasive plant species and rangeland restoration prac-
tices; furthermore, additional research is needed to quantify 
ecological effects caused by invasive plants on rangelands. 
There is a need to identify ecological principles and the con-
ditions in which they hold true that will allow restoration 
and management efforts to be successful across a range of 
restoration scenarios. Future research will need to focus on 
uncertainties, including the effects of multiple simultaneous 
interactions of stressors (e.g., climate change), long-term 
atmospheric CO2 enrichment on vegetation, changes in 
rangeland species composition, extreme climatic events 
and other disturbances (e.g. fi re, drought), and feedback 
mechanisms that increase or decrease change. 

Because invasive plant species usually establish as a result 
of altered or damaged ecosystem processes, unified invasive 
plant management strategies should aim to alter ecosystem 
processes in ways that deter invasive plants and foster the 
existence of desired rangeland states and resilience. Ecological 
principles need to be developed and incorporated into a 
holistic Ecologically Based Invasive Plant Management 
(EBIPM) framework.10 In certain instances we may need to 
develop novel management strategies to coexist with inva-
sive plants and limit their deleterious impacts on rangelands. 
A new synergy needs to be implemented with the herbicide 
industry to develop more specific chemicals for rangeland 
systems. Recognizing that invasion is not a discrete event, 
but a continuous process, is fundamentally necessary if 
individual rangeland professionals are to visualize how to 
combat this growing threat.

Because of the limited space in Rangelands and the desire 
to improve the readability of the articles, the number of 
citations is limited within the text. However, interested 
readers can have access to the full range of literature that 
the authors have referenced at www.srmjournals.org. All of 
the following articles in this special issue were peer-reviewed, 
and we thank the authors and reviewers for their valued 
contribution. We sincerely hope this issue provides the 
rangeland management community with some of the most 
salient considerations with respect to invasive plants on 
rangelands.
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