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Preface
Plant species that invade an alien area and outgrow the native vegetation, establish-
ing and increasing their own territory, often lead to negative economic, environmen-
tal, and social impacts. Even native species can behave like invasive species by their
exponential spread. Similarly, not all non-native species are invasive. Many alien
invasive species, however, do threaten the health and integrity of our terrestrial and
aquatic ecosystems. As the human population explodes and trade becomes increas-
ingly globalized, the transboundary movement of species from their places of origin
to alien regions is escalating and is expected to continue so in the coming decades.

The ecological impacts of invasive species, in particular alien plants, on forest
ecosystems have attracted the attention of researchers, managers, and policy makers
the world over. Alien invaders are known to change the ecosystem structure and
function, thereby minimizing the support for native flora, fauna and the provision of
ecosystem services that directly benefit humans. There exists a large amount of
scattered information on the ecology and management of alien invaders in forest
ecosystems. The scientists and practitioners who attended the technical session,
‘‘Impact of exotic invasive plant species on forest ecosystems,’’ during the XXII-
IUFROWorld Congress, Brisbane, 2005, (Ravinder K. Kohli, organizer; Shibu Jose,
rapporteur) resolved that an edited volume that captures the current state of know-
ledge would benefit the global forestry and natural resources community. Invited
papers and voluntary posters were presented at this session, which represented a
cross section of the current global research being conducted in a variety of forest
ecosystems. The editors of this volume accepted the task enthusiastically and
immediately started working on the project. Selected authors (who presented their
work at the IUFRO Congress) and other prominent researchers were invited to
submit manuscripts. After a peer review process, we selected 21 chapters for the
current volume.

The chapters are grouped into four sections. The first section examines invasion
ecology through both synthesis and original research articles. Seven chapters are
included in this section. The second section also has seven chapters. These give
readers a flavor of the ecological impacts of alien invaders and include examples
from both tropical and temperate regions of the world. The third section is an
exploration into the adaptive collaborative management strategies that are central
to successful control of invasive alien plants. The first chapter in this section
describes the concept of adaptive collaborative restoration in great detail. The second
chapter discusses the ecology and management of the world’s number one invasive
plant species of natural ecosystems. The remaining three chapters of the section give
specific examples of invasive plant management, one each from a local, state, and
country perspective. The fourth (last) section includes two chapters that discuss the
socioeconomic and policy aspects of invasive species management using two
examples, one from the tropics (Namibia) and another from the temperate region
(the United States).
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The book is intended as a reference book for students, scientists, professionals,
and policy makers who are involved in the study and management of invasive alien
plants in forested ecosystems of the world. We are grateful to a large number of
individuals for their assistance in accomplishing this task, particularly the authors,
for their commitment to the project and their original research or synthesis of the
current knowledge. Moreover, the invaluable comments and suggestions made by
the referees significantly improved the clarity and content of the chapters. We also
extend our sincere thanks to John Sulzycki and Pat Roberson of CRC Press for their
timely efforts in publishing this book.

Ravinder K. Kohli
Shibu Jose

Harminder P. Singh
Daizy R. Batish
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Invasion Ecology
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1 Invasive Plants: A Threat
to the Integrity and
Sustainability of Forest
Ecosystems

Shibu Jose, Ravinder K. Kohli, Harminder P. Singh,
Daizy R. Batish, and E. Corrie Pieterson

CONTENTS

1.1 Introduction .................................................................................................... 3
1.2 Invasion Ecology ........................................................................................... 4
1.3 Ecological Impacts ......................................................................................... 6
1.4 Management of Invasive Plants..................................................................... 8
1.5 Socioeconomic and Policy Aspects ............................................................... 9
1.6 Conclusion ..................................................................................................... 9
References ............................................................................................................... 10

1.1 INTRODUCTION

Charles Elton, a pioneer in population ecology, wrote of how ecological explosions
were threatening the world (Elton 1958). Nearly half a century later, his early
warning has become one of the most important environmental crises of our time.
Biological invasions have caused more species extinctions than did human-induced
climate change (D’Antonio and Vitousek 1992), and are the second leading cause of
species extinctions after habitat loss. Biological invasion is one of the major reasons
of biodiversity depletion. Invasive plants, in particular, are to blame for much of
native species decline and ecosystem degradation (Wilcove et al. 1998). The inva-
sion of native ecosystems by alien plants can lead to alterations in nutrient cycling,
fire regime, hydrology, energy budgets, and native species abundance and survival
(Mack et al. 2000).

Biological invasion occurs when species move from one geographical region to
another, where they establish, proliferate, and persist (Mack et al. 2000). Several
terms such as introduced, nonnative or nonindigenous, exotic, alien, foreign, or
invasive alien have been applied to these species. In a community, a native species
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is the one that is naturally found in a given area, whereas introduced or exotic species
result from human-induced introductions or accidental entries. In addition, there are
some species whose origin is not clearly known and such species are known as
cryptogenic (Carlton 1996).

In fact, there is a stalemate regarding much of the terminology in the discipline of
invasion ecology. Richardson et al. (2000), on the basis of their critical analysis and
extensive surveys, have tried to provide a clear insight into this problem. According
to them, an invasive species is a naturalized alien that produces a large number of
reproductive offsprings at considerable distances from the parent plant, and thus
spread over large area (Richardson et al. 2000). This is in contrast to casual alien
species, which do not form self-replacing populations, and hence cannot perpetuate
for a long time. However, the World Conservation Union (formerly International
Union for Conservation of Nature and Natural Resources), the Convention on
Biological Diversity (CBD), and the Global Invasive Species Programme (GISP)
prefer to use the term invasive alien species (IAS). As per GISP, an IAS is that alien
species which proliferates and spreads in the new environment in ways that are
destructive to human interests (McNeely et al. 2001). IAS has been addressed under
Article 8(h) of the CBD.

In a survey of peer-reviewed literature regarding invasions and alien species,
Pyšek et al. (2006) found 329 papers and over 27,000 citations in the period
1981–2003, reflecting the rapid growth of the field. The majority of the most
commonly cited papers are related to plant invasions. Although the economic and
ecological damage caused by alien animal and microbe species is astounding, the
scope of this book is limited to alien plant invasions of forested ecosystems in various
parts of the world. Several recently published books have focused on biological
invasions (e.g., Mooney and Hobbs 2000; Pimentel 2002; Myers and Bazley 2003;
Ruiz and Carlton 2003; Mooney et al. 2005; Sax et al. 2005; Cadotte et al. 2006;
Lockwood et al. 2006), which is a clear indication of the growing body of literature on
the topic. It also shows the seriousness with which the issue is being addressed by the
scientific community. Since forests are one of the ecosystems most seriously affected
by biological invasions, and in particular by invasive plants, this book is dedicated to
the treatment of invasive plants in forested ecosystems. Authors from around the
world contributed to this volume, and chapters have been organized into four
sections: Invasion Ecology, Ecological Impacts, Management of Invasive Plants, and
Socio-economic Policy Aspects. We summarize the scope of each section here.

1.2 INVASION ECOLOGY

This section begins with a chapter (Chapter 2, by Daneshgar and Jose) on the
proposed mechanisms of invasion. Despite the number of studies on IAS, no grand
unifying theory of invasions has emerged. Rather, researchers have proposed a suite
of theories and hypotheses relating to the invading species, the habitats invaded, and
their interactions. Inconsistent and varying terminology and difficulty in predicting
which species will or will not become invasive contribute to the challenge of
developing an overarching theory of biological invasions (Shrader-Frechette 2001).
Nevertheless, the combination of ecological effects, societal concern, and economic

Kohli/Invasive Plants and Forest Ecosystems 43374_C001 Final Proof page 4 18.7.2008 12:17pm Compositor Name: BMani

4 Invasive Plants and Forest Ecosystems



costs have created the need for explanations of how to predict and prevent invasions
and how best to treat them when they do occur.

The role of disturbance in the establishment and spread of invasive species is
examined in Chapter 3 by Moser et al. These authors used the USDA Forest Service
Northern Research Station’s Forest Inventory and Analysis data for 2005 and 2006
and sampled for the presence and percent cover class of 25 selected nonnative invasive
plant species in all the forested plots in the midwestern states (Indiana, Illinois,
Missouri, Iowa, Minnesota, Wisconsin, and Michigan). Iowa, Indiana, and Illinois
had relatively higher rates of invasive species presence, while Minnesota had the
lowest. They also observed a strong latitudinal separation, particularly for woody
invasives. Most subboreal forest types had lower percentages of invasive species.
Similarly, Lake States of Minnesota, Wisconsin, and Michigan had lower invasive
species presence than that in the southern-tier states. Grasses were particularly
prominent in low-density or fragmented forestland. Metrics of disturbance and frag-
mentation, such as distance to road, county percent forest, or the forest intactness
index, were significantly related to the presence and coverage of invasive species.
They concluded that even the disturbance measures, lower basal area, and high road
density could easily reflect the lingering influence of historic human disturbance as the
microsite attributes that allowed invasive species to establish and expand.

Fei et al. argue in Chapter 4 that while disturbance and other landscape features
play a major role in the establishment and spread of invasive plants, it is essential to
determine how these factors influence the alien plant invasions. They used a geo-
graphic information system, high-accuracy global positioning system receivers, and
high-resolution aerial photos to study the invasion patterns of alien plant species in
eastern Kentucky. They have shown that invasive species occurrence was higher on or
near roads than in the interior of the forest, although some species could establish in
the forest interiors, where signs of anthropogenic disturbance were absent. Ground
disturbance from harvesting, specifically skidding and road construction, could pro-
mote an increase in colonization and spread of invasive species.

Webster and Wangen (Chapter 5) use a case study from Michigan to explore the
spatial and temporal dynamics of alien tree invasions. They used the example of Acer
platanoides, a shade-tolerant invasive tree, and showed that because of the long
generation times of trees relative to other organisms their invasion potential might
not be easily recognized until they become a serious pest. With respect to the spatial
spread patterns, they observed both thread-like patterns (e.g., roads and trails) and
satellite populations that originated from human-mediated seed dispersal. The
authors suggested that monitoring for invasive trees, therefore, should be proactive
and where possible use risk assessment techniques to identify likely establishment
sites. Using another case study, Dyer and Cowell (Chapter 6) demonstrated that
habitat changes caused by the establishment of alien species through changes in
natural disturbance regimes could steer communities to a new stable state, posing
serious management concerns. Disruption of a natural disturbance—flooding, by the
construction of a dam—caused invasive plants such as Japanese knotweed (Poly-
gonum cuspidatum) and Reed canary grass (Phalaris arundinacea) to thrive at the
expense of many resident overstory and understory plant species. These authors have
shown that changes to disturbance regimes could alter both resource availability and
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competitive interactions in favor of alien species, with adaptive traits not present
within the native community.

In Chapter 7, Loeb examines the biogeography of invasive plant species in urban
forests and parks. Pre-twentieth century plantings comprised one-third of the inva-
sive tree, shrub, and herbaceous species found in the urban forests of the mid-
Atlantic region of the United States. Many of these invasive plants were available
from nurseries before 1900. He concluded that urban forests are disturbance com-
munities and could serve as centers for spread of invasive plant species.

1.3 ECOLOGICAL IMPACTS

Invasive species have contributed to the decline of 42% of the U.S. endangered and
threatened species (Wilcove et al. 1998). In other parts of the world, as many as 80%
of the endangered species are threatened because of the pressures of nonnative
species (Pimentel et al. 2005). IAS may be intentionally or unintentionally intro-
duced to new ecosystems. When a species is introduced, it may have both positive
and negative consequences. This complicates the matter of how and whether to
attempt to control or eradicate such species. In plantation forest ecosystems, many
planted tree species are exotic (Ewel et al. 1999), which may also be invasive outside
of the plantations. Research focusing on invasive plants in forest ecosystems con-
tributes to our understanding of biological invasions in general and vice versa. This
section focuses on the ecological impacts of alien invasive plants on forest ecosys-
tems the world over.

The first three chapters in this section are from Asia. In Chapter 8, Hossain
examines the effects of alien invasive plants on hill forest ecosystems of Bangladesh.
According to Hossain, in addition to invasive understory species, the introduction of
alien tree species for plantation forestry has also threatened the integrity of natural
forest ecosystems. The ecological status of some of the invasive plants in one of the
biodiversity hotspots in the world, the Himalayas, is discussed by Kohli et al.
(Chapter 9). They concluded that establishment and spread of invasive plants such
as Ageratum conyzoides, Lantana camara, and Parthenium hysterophorus have
displaced native plant species and deteriorated the quality of native forest ecosystems
in the region. In Chapter 10, Fang and Wan describe ecological impacts and
management considerations of the major invasive pests with several examples. The
invasive pests, including plants, cost China more than US$7 billion annually. These
authors attributed the successful invasion and spread of the invasive species to
anthropogenic factors, including intentional introduction and lack of rapid response
mechanisms for eradicating potential invasive pests.

In Chapter 11, Nichols and Bristow discuss the invasive plants of subtropical and
tropical Australian forests. Weeds cost Australia at least AU$3 billion per year,
and this estimate is only for the cost of control and of losses due to agricultural and
pastoral weeds. According to the authors, in the subtropical rainforest area, L. camara
and Cinnamomum camphora (camphor laurel) often dominate much of the land-
scape. Although C. camphora aggressively colonizes areas that could support
rainforest or mesic eucalypt forests, forming multistemmed thickets of trees with
little commercial value, it also colonizes bare land and degraded pastures, creating
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conditions amenable for rainforest regeneration. Lantana has been threatening moist
eucalypt forests and rainforests, and an estimated 80 plant species are threatened by
the extensive coverage of the landscape by lantana. However, at the same time
lantana has also become a keystone species for many species of animals. These
authors also discuss the pine plantations in Australia, which cover�1 million ha, and
ask the question if these species are invasive as well.

In Chapter 12, Schrader and Starfinger focus on intentional introductions and the
procedures of pest risk analysis for alien plants in European forests. They describe an
approach to evaluate the probability of establishment and spread of invasive alien
plants and the magnitude of the associated potential economic and environmental
consequences (risk assessment), and how to deal with the identified risk using the
case study of Prunus serotina. They demonstrate that careless planting of alien trees
such as P. serotina could lead to a variety of negative impacts on biodiversity and
economic values. However, the forestry sector in Europe has long benefited from the
use of nonnative tree species. According to these authors, reference to the ecological
and economic damage posed by alien trees would not be sufficient to influence
policy decisions and forest owners. They identify risk analysis as an effective and
important step in dealing with the use of alien trees in forests.

A wide range of approaches and types of data have been used to inventorise
and monitor invasive plants. Gray (Chapter 13), using the USDA Forest Service’s
Forest Inventory and Analysis data from forestlands in California, Oregon, and
Washington, has shown that these data could be used not only to monitor the
presence and spread of invasive plants, but also to assess relationships between the
occurrence of invasive alien species and climatic, topographic, and stand variables.
The results showed a high percentage of plots with alien species. According to the
author, these results could be quite surprising to policy makers and the public, as
many of these stakeholders regard most of the regions’ forestlands as rather pristine
and consider invasive species to still be an emerging threat.

The last chapter in this section (Chapter 14) by Collins and Jose addresses the
changes in soil chemical properties as a result of invasion by cogongrass (Imperata
cylindrica), one of the most notorious invasive plants of forest ecosystems of the
southeastern United States. The ability of invasive species to alter soil biochemistry,
both through nutrient acquisition and allelopathy, remains a relatively unanswered
question in invasion ecology and could offer important insights to potential mech-
anisms for invasion success. Field studies were conducted at two sites, a logged site
and an unlogged site in Florida, to test the effects of I. cylindrica invasion on soil
chemical properties. Analysis of soil samples, taken pairwise (I. cylindrica invaded
and noninvaded areas) at both sites, showed significant differences in soil NO3–N,
Kþ, and pH. Significantly lower levels of NO3–N and Kþ were observed in
I. cylindrica patches than in the surrounding native vegetation. The authors attributed
the lower levels of these nutrients to the extreme ability of I. cylindrica to extract
available resources from the area it invaded. The soil of the I. cylindrica patch was
more acidic than that of the surrounding native vegetation. Although no direct
evidence of any mechanisms responsible for lowering soil pH in I. cylindrica
invaded patches was given, the authors suspected allelopathy or the preferential
uptake of ammonium as a plausible mechanism.
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1.4 MANAGEMENT OF INVASIVE PLANTS

This section begins with a discussion of the adaptive collaborative restoration
concept of invasive plant management (Chapter 15). Miller and Schelhas reiterate
the need for a concerted holistic effort that integrates science with management
to predict, manage, and mitigate the spread of invasive species. The adaptive
collaborative restoration approach incorporates elements from three key ecosystem
management trends from the 1990s: adaptive management, collaborative manage-
ment, and restoration management. Collaborating across institutional and property
boundaries and across local and national levels to carry out the complex tasks of
detection, prevention, eradication, and restoration of invasive species through a
science-based adaptive learning process could be the key to effective invasive
plant management. While it could always be a work in progress, this approach
provides a framework with the potential to successfully combat invasive species.

The ecology and management of I. cylindrica, one of the 10 most troublesome
weeds in the world and perhaps the worst weed of natural ecosystems, are discussed
in Chapter 16 by MacDonald. This grass is considered a weedy pest in over 73
countries and is observed in every continent except Antarctica. Following an account
of the biology and impacts of I. cylindrica, management strategies are discussed in
detail. Although preventive, cultural, mechanical, biological, and chemical measures
are identified and described, an integrated approach using multiple methods is
recommended as the most effective way to manage I. cylindrica infestations. In
Chapter 17, Jenkins and Johnson describe the alien invasive plant management
program at the Great Smoky Mountains National Park in Tennessee as a case
study of alien plant management in the U.S. National Park System. Since 2000,
the National Park Service (NPS) has created 16 exotic plant management teams to
assist 209 national parks with exotic plant control. Between 1999 and 2004, the NPS
controlled alien plants on over 76,000 ha. According to the authors, �1 million ha
still require control across the National Park System.

In Chapter 18, Beck focuses on the invasive weeds of Colorado forests and
rangeland. Following a description of the forest types and rangelands and their
current status, he discusses the major invasive plants and the current state of weed
management efforts. Beck concludes that there has been progress in engaging more
private and public land managers and landowners in the battle against invasive
plants, albeit at a slow pace. He identified insufficient financial resources as one of
the major limitations in Colorado and elsewhere in the United States in the battle
against invasive species. The ecology and management of tropical Africa’s forest
invaders are discussed by Bosu et al. in Chapter 19. The introduction of alien plant
species to tropical Africa dates as far back as the fifteenth century when the first
Europeans arrived on the shores of the continent, but active and passive introductions
of new species have continued throughout the centuries. Many of these introduced
species now comprise a major proportion of the food, fiber, and wood resources on
the continent. These authors describe some of the most troublesome invasive plants
of tropical Africa and explain their management strategies. According to them,
African scientists have realized the need to enhance the capacity and readiness to
combat the spread of forest invasives on the continent, in particular with the
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formation of the Forest Invasive Species Network for Africa (FISNA). FISNA seeks
to bring all forest health experts on the continent to work toward achieving the
common objective of invasive species management.

1.5 SOCIOECONOMIC AND POLICY ASPECTS

The two chapters in this section address the socioeconomic and policy aspects of
invasive species management. Joubert (Chapter 20) opens the section with a descrip-
tion of forest ecosystems and the current status of invasive plant problems in
Namibia, one of the driest African countries south of the Sahara. According to the
author, aridity and associated low population density have resulted in a relatively
modest invasive plant problem in Namibia; however, a combination of propagule
pressure and increasing invasibility of forest ecosystems in the north could escalate
the problem. Joubert reviews the current policies and legislation regarding invasive
alien species and their control and concludes that effective policies and programs
need to be in place to prevent the introduction of likely invaders and the eradication
of populations that are still in their establishment phase, so that potential economic
and ecological losses can be avoided.

In their chapter, Freeman et al. (Chapter 21) explore the economics, law, and
policy of invasive species management in the United States. The threats posed by
invasive species to natural resources and to the economy are discussed first, followed
by an exploration into the historical evolution of U.S. invasive species policy. The
policy mechanisms in place to prevent new invasions and to manage existing ones
are also discussed. They conclude the chapter by commenting on future directions
for invasive species management in the United States.

1.6 CONCLUSION

It is clear that both deliberate and inadvertent introductions of alien plants have
caused significant changes in structure and the function of forest ecosystems around
the world. Many ecological functions are supported by a suite of species that are
characteristic of a particular ecosystem. Alien invaders tend to alter the characteristic
species composition of ecosystems, often by forming monospecific stands. The
chapters in this volume make one appreciate the gravity of the situation, in particular,
in forested ecosystems. Although commonalities exist in the mode of introduction
and the spreading of alien invaders in new habitats, the extent of damage by the
invaders varies depending on the socioeconomic and ecological realities of
the affected regions. Although a vast majority of the alien invaders are considered
harmful, some of them have formed alternate steady-state communities and have
become keystone species in certain ecosystems. However, all authors agree that
invasive plant management should be a priority in the management of forested
ecosystems so that their health and integrity can be sustained. Although public
awareness is increasing, policy-guided action plans are necessary to address the
invasive species problem so that serious economic and ecological threats can be
alleviated.

Kohli/Invasive Plants and Forest Ecosystems 43374_C001 Final Proof page 9 18.7.2008 12:17pm Compositor Name: BMani

Invasive Plants: A Threat to the Forest Ecosystems 9



REFERENCES

Cadotte, M.W., McMahon, S.M., and Fukami, T., Conceptual Ecology and Invasion Biology:
Reciprocal Approaches to Nature, Springer, Dordrecht, Netherlands, 505, 2006.

Carlton, J.T., Biological invasions and cryptogenic species, Ecology, 77, 6, 1653, 1996.
D’Antonio, C.M. and Vitousek, P.M., Biological invasions by exotic grasses, the grass=fire

cycle, and global change, Annu. Rev. Ecol. Syst., 23, 63, 1992.
Elton, C.S., The Ecology of Invasions by Animals and Plants, The University of Chicago

Press, Chicago, IL, 181, 1958.
Ewel, J.J., O’Dowd, D.J., Bergelson, J., Daehler, C.C., D’Antonio, C.M., Gomez, L.D., Gordon,

D.R., Hobbs, R.J., Holt, A., Hopper, K.R., Hughes, C.E., LaHart, M., Leakey, R.R.B.,
Lee, W.G., Loope, L.L., Lorence, D.H., Louda, S.M., Lugo, A.E., McEvoy, P.B.,
Richardson, D.M., and Vitousek, P.M., Deliberate introductions of species: Research
needs, BioScience, 49, 8, 619, 1999.

Lockwood, J., Hoopes, M., and Marchetti, M., Invasion Ecology, Wiley-Blackwell,
New York, 312, 2006.

Mack, R.N., Simberloff, D., Lonsdale, W.M., Evans, H., Clout, M., and Bazzaz, F.A., Biotic
invasions: Causes, epidemiology, global consequences, and control, Ecol. Appl., 10, 3,
689, 2000.

McNeely, J.A., Mooney, H.A., Neville, L.E., Schei, P., and Waage, J.K., Eds., A Global
Strategy on Invasive Alien Species, IUCN, Gland, Switzerland, UK, 2001.

Mooney, H.A. and Hobbs, R.A., Invasive Species in a Changing World, Island Press,
Washington, DC, 384, 2000.

Mooney, H.A., Mack, R.N., McNeely, J.A., Neville, L.E., Schei, P.J., and Waage, J.A.,
Invasive Alien Species: A New Synthesis, Island Press, Washington, DC, 368, 2005.

Myers, J.H. and Bazley, D., Ecology and Control of Introduced Plants, Cambridge University
Press, New York, 328, 2003.

Pimentel, D., Biological Invasions: Ecological and Environmental Cost of Alien Plant Animal
and Microbe Species, CRC Press, Boca Raton, FL, 369, 2002.

Pimentel, D., Zuniga, R., and Morrison, D., Update on the environmental and economic costs
associated with alien-invasive species in the United States, Ecol. Econ., 52, 3, 273,
2005.

Pyšek, P., Richardson, D., and Jarošík, V., Who cites who in the invasion zoo: Insights from
an analysis of the most highly cited papers in invasion ecology, Preslia, 78, 437, 2006.

Richardson, D.M., Pyšek, P., Rejmánek, M., Barbour, M.G., Panetta, F.D., and West, C.J.,
Naturalization and invasion of alien plants: Concepts and definitions, Divers. Distrib., 6,
93, 2000.

Ruiz, G.M. and Carlton, J., Invasive Species: Vectors and Management Strategies, Island
Press, Washington, DC, 484, 2003.

Sax, D.F., Stachowicz, J.J., and Gaines, S.D., Species Invasions: Insights into Ecology,
Evolution and Biogeography, Sinauer, Sunderland, MA, 495, 2005.

Shrader-Frechette, K., Non-indigenous species and ecological explanation, Biol. Philos., 16,
507, 2001.

Wilcove, D.S., Rothstein, D., Dubow, J., Phillips, A., and Losos, E., Quantifying threats to
imperiled species in the United States, BioScience, 48, 8, 607, 1998.

Kohli/Invasive Plants and Forest Ecosystems 43374_C001 Final Proof page 10 18.7.2008 12:17pm Compositor Name: BMani

10 Invasive Plants and Forest Ecosystems



References

1 Chapter 1. Invasive Plants: A Threat to
the Integrity and Sustainability of
Forest Ecosystems

Cadotte, M.W., McMahon, S.M., and Fukami, T., Conceptual
Ecology and Invasion Biology: Reciprocal Approaches to
Nature, Springer, Dordrecht, Netherlands, 505, 2006.

Carlton, J.T., Biological invasions and cryptogenic
species, Ecology, 77, 6, 1653, 1996.

D’Antonio, C.M. and Vitousek, P.M., Biological invasions by
exotic grasses, the grass=fire cycle, and global change,
Annu. Rev. Ecol. Syst., 23, 63, 1992.

Elton, C.S., The Ecology of Invasions by Animals and
Plants, The University of Chicago Press, Chicago, IL, 181,
1958.

Ewel, J.J., O’Dowd, D.J., Bergelson, J., Daehler, C.C.,
D’Antonio, C.M., Gomez, L.D., Gordon, D.R., Hobbs, R.J.,
Holt, A., Hopper, K.R., Hughes, C.E., LaHart, M., Leakey,
R.R.B., Lee, W.G., Loope, L.L., Lorence, D.H., Louda, S.M.,
Lugo, A.E., McEvoy, P.B., Richardson, D.M., and Vitousek,
P.M., Deliberate introductions of species: Research needs,
BioScience, 49, 8, 619, 1999.

Lockwood, J., Hoopes, M., and Marchetti, M., Invasion
Ecology, Wiley-Blackwell, New York, 312, 2006.

Mack, R.N., Simberloff, D., Lonsdale, W.M., Evans, H.,
Clout, M., and Bazzaz, F.A., Biotic invasions: Causes,
epidemiology, global consequences, and control, Ecol.
Appl., 10, 3, 689, 2000.

McNeely, J.A., Mooney, H.A., Neville, L.E., Schei, P., and
Waage, J.K., Eds., A Global Strategy on Invasive Alien
Species, IUCN, Gland, Switzerland, UK, 2001.

Mooney, H.A. and Hobbs, R.A., Invasive Species in a
Changing World, Island Press, Washington, DC, 384, 2000.

Mooney, H.A., Mack, R.N., McNeely, J.A., Neville, L.E.,
Schei, P.J., and Waage, J.A., Invasive Alien Species: A New
Synthesis, Island Press, Washington, DC, 368, 2005.

Myers, J.H. and Bazley, D., Ecology and Control of
Introduced Plants, Cambridge University Press, New York,



328, 2003.

Pimentel, D., Biological Invasions: Ecological and
Environmental Cost of Alien Plant Animal and Microbe
Species, CRC Press, Boca Raton, FL, 369, 2002.

Pimentel, D., Zuniga, R., and Morrison, D., Update on the
environmental and economic costs associated with
alien-invasive species in the United States, Ecol. Econ.,
52, 3, 273, 2005.

Pyšek, P., Richardson, D., and Jarošík, V., Who cites who
in the invasion zoo: Insights from an analysis of the most
highly cited papers in invasion ecology, Preslia, 78, 437,
2006.

Richardson, D.M., Pyšek, P., Rejmánek, M., Barbour, M.G.,
Panetta, F.D., and West, C.J., Naturalization and invasion
of alien plants: Concepts and definitions, Divers. Distrib.,
6, 93, 2000.

Ruiz, G.M. and Carlton, J., Invasive Species: Vectors and
Management Strategies, Island Press, Washington, DC, 484,
2003.

Sax, D.F., Stachowicz, J.J., and Gaines, S.D., Species
Invasions: Insights into Ecology, Evolution and
Biogeography, Sinauer, Sunderland, MA, 495, 2005.

Shrader-Frechette, K., Non-indigenous species and
ecological explanation, Biol. Philos., 16, 507, 2001.

Wilcove, D.S., Rothstein, D., Dubow, J., Phillips, A., and
Losos, E., Quantifying threats to imperiled species in the
United States, BioScience, 48, 8, 607, 1998.



2 Chapter 2. Mechanisms of Plant
Invasion: A Review

Agrawal, A.A. and Kotanen, P.M., Herbivores and the success
of exotic plants: A phylogenetically controlled experiment,
Ecol. Lett., 6, 712, 2003.

Bakker, J. and Wilson, S., Competitive abilities of
introduced and native grasses, Plant Ecol., 157, 117, 2001.

Blossey, B. and Notzold, R., Evolution of increased
competitive ability in invasive nonindigenous plants: A
hypothesis, J. Ecol., 83, 887, 1995.

Blumenthal, D.M., Interrelated causes of plant invasion:
Resources increase enemy release, Science, 310, 243, 2005.

Brewer, J.S. and Cralle, S.P., Phosphorus addition reduces
invasion of a longleaf pine savanna (Southeastern USA) by a
non-indigenous grass (Imperata cylindrica), Plant Ecol.,
167, 237, 2003.

Callaway, R.M. and Aschehoug, E.T., Invasive plants versus
their new and old neighbors: A mechanism for exotic
invasion, Science, 290, 521, 2000.

Callaway, R.M. and Ridenour, W.M., Novel weapons: Invasive
success and the evolution of increased competitive ability,
Front. Ecol. Environ., 2, 8, 436, 2004.

Callaway, R.M., Thelen, G.C., Rodriguez, A., and Holben,
W.E., Soil biota and exotic plant invasion, Nature, 427,
731, 2004.

Chikoye, D. and Ekeleme, F., Cogongrass suppression by
intercropping cover crops on corn=cassava systems, Weed
Sci., 49, 658, 2001.

Colautti, R.I., Ricciardi, A., Grigorovich, I.A., and
MacIsaac, H.J., Does the enemy release hypothesis predict
invasion success? Ecol. Lett., 7, 721, 2004.

Davis, M.A., Grime, J.P., and Thompson, K., Fluctuating
resources in plant communities: A general theory of
invasibility, J. Ecol., 88, 528, 2000.

DeWalt, S.J., Denslow, J.S., and Ickles, K.,
Natural-enemies release facilitates habitat expansion of
invasive tropical shrub Clidemia hirta, Ecology, 85, 2,
471, 2004.



Dietz, H. and Edwards, P.J., Recognition that causal
processes change during plant invasion helps explains
conflicts in evidence, Ecology, 87, 6, 1359, 2006.

Elton, C., The Ecology of Invasions by Animals and Plants,
University of Chicago Press, Chicago, IL, 1958.

Eussen, J.H.H., Some competition experiments with
alang-alang [Imperata cylindrica (L.) Beauv.] in
replacement series, Oecologia, 40, 351, 1979.

Eussen, J.H.H. and Wirjahardia, S., Studies of an
alang-alang, Imperata cylindrica (L.) Beauv. vegetation,
Biotrop. Bull., 6, 1, 1973.

Fargione, J. and Tilman, D., Diversity decreases invasion
via both sampling and complementarity effects, Ecol. Lett.,
8, 604, 2005.

Gray, A., The predominance of pertinacity of weeds, Am. J.
Sci. Arts, 118, 161, 1879.

Grime, J.P., Plant Strategies and Vegetation Processes,
Wiley, New York, 1979.

Hanfling, B. and Kollmann, J., An evolutionary perspective
of biological invasions, Trends Ecol. Evol., 17, 12, 545,
2002.

Hierro, J.L., Maron, J.L., and Callaway, R.M., A
biogeographical approach to plant invasions: The importance
of studying exotics in their introduced and native range,
J. Ecol., 93, 5, 2005.

Higgins, S.I., Richardson, D.M., Cowling, R.M., and
Trinder-Smith, T.H., Predicting the landscape-scale
distribution of alien plants and their threat to plant
diversity, Conserv. Biol., 13, 303, 1999.

Hobbs, R.J., The nature and effects of disturbance relative
to invasions, in Biological Invasions: A Global
Perspective, Drake, J.A., Mooney, H.A., di Castri, F.,
Groves, R.H., Kruger, F.J., Rejmanek, M., and Williamson,
M., Eds., Wiley, Chichester, UK, 389, 1989.

Hobbs, R.J., Disturbance as a precursor to weed invasion in
native vegetation, Plant Prot. Q., 6, 99, 1991.

Hughes, R., Vitousek, P.M., and Tunison, T., Alien grass



invasion and fire in the seasonal submontane zone of Hawaii,
Ecology, 72, 743, 1991.

Keane, R.M. and Crawley, M.J., Exotic plant invasions and
the enemy release hypothesis, Trends Ecol. Evol., 17, 164,
2002.

Kennedy, T., Naeem, S., Howe, K., Knops, J., Tilman, D.,
and Reich, P., Biodiversity as a barrier to ecological
invasion, Nature, 417, 636, 2002.

Lambers, H., Chapin, F.S., III, and Pons, T.L., Eds., Plant
Physiological Ecology, SpringerVerlag, New York, 2, 1998.

LeJeune, K.D. and Seastedt, T.R., Centaurea species: The
forb that won the west, Conserv. Biol., 15, 6, 1568, 2001.

Levine, J. and D’Antonio, C.M., Elton revisited: A review
of evidence linking diversity to invasibility, Oikos, 87,
15, 1999.

Lewis, P.A., DeLoach, C.J., Knutson, A.E., Tracy, J.L., and
Robbins, T.O., Biology of Diorhaba elongata deserticola
(Coleoptera: Chrysomelidae), an Asian leaf beetle for
biological control of saltcedars (Tamarix spp.) in the
United States, Biol. Control, 27, 101, 2003.

Lonsdale, W.M., Global patterns of plant invasions and the
concept of invasibility, Ecology, 80, 5, 1522, 1999.

Mack, R.N., Simberloff, D., Lonsdale, W.M., Evans, H.,
Clout, M., and Bazzaz, F.A., Biotic invasions: Causes,
epidemiology, global consequences, and control, Ecol.
Appl., 10, 3, 689, 2000.

Marler, M.J., Zabinksi, C.A., and Callaway, R.M.,
Mycorrhizae indirectly enhance competitive effects of an
invasive forb on a native bunchgrass, Ecology, 80, 1180,
1999.

Maron, J.L. and Vila, M., When do herbivores affect plant
invasion? Evidence for the natural enemies and biotic
resistance hypotheses, Oikos, 95, 361, 2001.

Milabau, A., Nijs, I., De Raedemaecker, F., Reheul, D., and
De Cauwer, B., Invasion in grassland gaps: The role of
neighbourhood richness, light availability and species
complementarity during two successive years, Funct. Ecol.,
19, 27, 2005.



Parker, J.D., Burkepile, D.E., and Hay, M.E., Opposing
effects of native and exotic herbivores on plant invasions,
Science, 311, 1459, 2006.

Parker, M.A., Mutualism as a constraint on invasion success
for legumes and rhizobia, Divers. Distrib., 7, 125, 2001.

Reinhart, K.O. and Callaway, R.M., Soil biota and invasive
plants, New Phytol., 170, 445, 2006.

Rejmanek, M., Invasibility of plant communities, in
Biological Invasions. A Global Perspective, Drake, J.A.,
Mooney, H.A., di Castri, F., Groves, R.H., Kruger, F.J.,
Rejamnek, M., and Wiliamson, M., Eds., Wiley, Chichester,
UK, 369, 1989.

Rejmanek, M. and Richardson, D.M., What attributes make
some plant species more invasive, Ecology, 77, 6, 1655,
1996.

Ridenour, W.M. and Callaway, R.M., The relative importance
of allelopathy in interference: The effect of an invasive
weed on a native bunchgrass, Oecologia, 126, 444, 2001.

Roche’, B.F., Jr., Roche’, C.T., and Chapman, R.C., Impacts
of grassland habitat on yellow starthistle (Centaurea
solstitialis L.) invasion, Northwest Sci., 68, 86, 1994.

Rose, M. and Hermanutz, L., Are boreal ecosystems
susceptible to alien plant invasion? Evidence from
protected areas, Oecologia, 139, 467, 2004.

Simberloff, D. and Von Holle, B., Positive interactions of
nonindigenous species: Invasional meltdown? Biol.
Invasions, 1, 21, 1999.

Smith, M., Wilcox, J., Kelly, T., and Knapp, A.K.,
Dominance not richness determines invasibility of tallgrass
prairie, Oikos, 106, 253, 2004.

Smith, M.D. and Knapp, A.K., Exotic plant species in a
C4-dominated grassland: Invasibility, disturbance and
community structure, Oecologia, 120, 605, 1999.

Stachowicz, J.J., Fried, H., Osman, R.W., and Whitlach,
R.B., Reconciling pattern and process in marine
bioinvasions: How important is diversity in determining
community invasibility? Ecology, 83, 2575, 2002.

Standish, R.J., Robertson, A.W., and Williams, P.A., The



impact of an invasive weed Tradescantia fluminensis on
native forest regeneration, J. Appl. Ecol., 38, 1253, 2001.

Stohlgren, T.J., Barrett, D.T., and Kartesz, J.T., The rich
get richer: Patterns of plant invasions in the United
States, Front. Ecol. Environ., 1, 1, 11, 2003.

Stohlgren, T.J., Binkley, D., Chong, G.W., Kalkhan, M.A.,
Schell, L.D., Bull, K.A., Otsuki, Y., Newman, G., Bashkin,
M., and Son, Y., Exotic plant species invade hot spots of
native plant diversity, Ecol. Monogr., 69, 25, 1999.

Tilman, D., Niche tradeoffs, neutrality, and community
structure: A stochastic theory of resource competition,
invasion, and community assembly, Proc. Natl. Acad. Sci.,
101, 30, 2004.

Vitousek, P.M., Biological invasions and ecosystem
properties: Can species make a difference? in Ecology of
Biological Invasions of North America and Hawaii, Mooney,
H.A. and Drake, J.A., Eds., Springer-Verlag, New York, 163,
1986.

Vitousek, P.M. and Walker, L.R., Biological invasion by
Myrica faya in Hawaii: Plant demography, nitrogen fixation,
ecosystem effects, Ecol. Monogr., 59, 247, 1989.

Vitousek, P.M., Walker, L.R., Whiteaker, L.D.,
Mueller-Dombois, D., and Matson, P.A., Biological invasion
by Myrica faya alters ecosystem development in Hawaii,
Science, 238, 802, 1987.

Williamson, M., Biological Invasions, Chapman & Hall,
London, 1996.

Williamson, M., Invasions, Ecography, 22, 5, 1999.

Williamson, M. and Fitter, A., The varying success of
invaders, Ecology, 77, 6, 1661, 1996.

Wiser, S.K., Allen, R.B., Clinton, P.W., and Platt, K.H.,
Community structure and forest invasion by an exotic herb
over 23 years, Ecology, 79, 2071, 1998.



3 Chapter 3. Relationship of Invasive
Groundcover Plant Presence to Evidence of
Disturbance in the Forests of the Upper
Midwest of the United States

Akaike, H., A new look at the statistical model
identification, IEEE Trans. Automat. Contr., 19, 6, 716,
1974.

Amrine, J.W., Multiflora rose, in Biological Control of
Invasive Plants in the Eastern United States, Van Driesche,
R., Blossey, B., Hoddle, M., Lyon, S., and Reardon, R.,
Eds., USDA Forest Service Publication FHTET-2002–04,
Washington, DC, 265, 2002.

Booth, B.D., Murphy, S.D., and Swanton, C.J., Weed Ecology
in Natural and Agricultural Systems, CABI, Wallingford,
2003.

Crawley, M.J., Brown, S.L., Heard, M.S., and Edwards, G.G.,
Invasion-resistance in experimental grassland communities:
Species richness or species identity? Ecol. Lett., 2, 140,
1999.

Daehler, C.C., Darwin’s naturalization hypothesis
revisited, Am. Nat., 158, 324, 2001.

Daehler, C.C., Performance’s comparisons of co-occurring
native and alien invasive plants: Implications for
conservation and restoration, Annu. Rev. Ecol. Syst., 34,
183, 2003.

Della Sala, D.A., Stans, N.L., Stritthott, J.R., Hackman,
A., and Lacobelli, A. An updated protected areas database
for the United States and Canada, Nat. Areas J., 21, 124,
2001.

Drake, J.A., Mooney, H.A., Di Castri, F., Groves, R.H.,
Kruger, F.J., Rejmánek, M., and Williamson, M., Biological
Invasions: A Global Perspective, Wiley, Chichester, UK
(published on behalf of the Scientific Committee on Problems
of the Environment (SCOPE) of the International Council of
Scientific Unions, Series SCOPE report, no. 37), 1989.

Ellstrand, N.C. and Schierenbeck, K.A., Hybridization as a
stimulus for the evolution of invasiveness in plants? Proc.
Natl. Acad. Sci. USA, 97, 7043, 2000.

Elton, C.S., The Ecology of Invasions by Animals and
Plants, University of Chicago Press, Chicago, IL, 1958.



ESRI Data & Maps, 2002. CD-Rom, Environment Systems
Research Institute, Inc. 2002.

Evans, J.E., A literature review of management practices
for multiflora rose (Rosa multiflora), Nat. Areas J., 3, 1,
6, 1983.

Fagan, M.E. and Peart, D.R., Impact of the invasive shrub
glossy buckthorn (Rhamnus frangula L.) on juvenile
recruitment by canopy trees, For. Ecol. Manage., 194, 1–2,
95, 2004.

Forman, R.T.T. and Alexander, L.E., Roads and their major
ecological effects, Ann. Rev. Ecol. Syst., 29, 207, 1998.

Gelbard, J.L. and Belnap, J., Roads as conduits for exotic
plant invasions in a semiarid landscape, Conserv. Biol.,
17, 2, 420, 2003.

Harrington, R.A., Brown, B.J., Reich, P.B., and Fownes,
J.H., Ecophysiology of exotic and native shrubs in Southern
Wisconsin. II. Annual growth and carbon gain, Oecologia,
80, 368, 1989.

Heilman, G.E., Slosser, N.C., and Strittholt, J.R., Forest
intactness of the coterminous United States (CD-ROM
database prepared for the World Wildlife Fund and the World
Resources Institute’s Global Forest Watch), Conservation
Biology Institute, Corvallis, OR, 2001.

Hodkinson, D.J. and Thompson, K., Plant dispersal: The role
of man, J. Appl. Ecol., 34, 1484, 1997.

Hood, W.G. and Naiman, R.J., Vulnerability of riparian
zones to invasion by exotic plants, Plant Ecol., 148, 105,
2000.

Hulme, P.E., Biological invasions: Winning the science
battles but losing the conservation war? Oryx, 37, 178,
2003.

Huston, M.A. and DeAngelis, D.L., Competition and
coexistence—The effects of resource transport and supply
rates, Am. Nat., 144, 954, 1994.

Johnson, P.S., Shifley, S.R., and Rogers, R., The Ecology
and Silviculture of Oaks, CABI Publishing, New York, 501,
2002.



Kowarik, I., Time lags in biological invasions with regard
to the success and failure of alien species, in Plant
Invasions: General Aspects and Special Problems, Pyšek, P.,
Prach, K., Rejmanek, M., and Wade, M., Eds., SPB Academic,
Amsterdam, 15, 1995.

Leatherman, A.D., Ecological life-history of Lonicera
japonica Thunb., University of Tennessee, Knoxville, TN,
97, 1955 (unpublished dissertation).

Levine, J.M. and D’Antonio, C.M., Elton revisited: A review
of evidence linking diversity and invasibility, Oikos, 87,
1, 15, 1999.

Lonsdale, W.M., Global patterns of plant invasions and the
concept of invasibility, Ecology, 80, 1522, 1999.

Luken, J.O., Population structure and biomass allocation of
the naturalized shrub Lonicera maackii (Rupr.) Maxim. in
forest and open habitats, Am. Midl. Nat., 119, 2, 258,
1988.

Luken, J.O. and Goessling, N., Seedling distribution and
potential persistence of the exotic shrub Lonicera maackii
in fragmented forests, Am. Midl. Nat., 133, 1, 124, 1995.

Magurran, A.E., Ecological diversity and its measurement.
Princeton University Press, Princeton, New Jersey, 192, 35,
1988.

McCarthy, B., Response of a forest understory community to
experimental removal of an invasive nonindigenous plant
(Alliaria petiolata, Brassicaceae), in Assessment and
Management of Plant Invasions, Luken, J.O. and Thieret,
J.W., Eds., Springer-Verlag, New York, 117, 1997.

McGarigal, K. and Marks, B.J., FRAGSTATS: Spatial pattern
analysis program for quantifying landscape structure, USDA,
Forest Service Pacific Northwest Research Station, Gen.
Tech. Rep. 351, Portland, OR, 122, 1995.

McRoberts, R.E., Joint annual forest inventory and
monitoring symposium: The North Central perspective, J.
For., 97, 12, 27, 1999.

Meekins, J.F. and McCarthy, B.C., Competitive ability of
Alliaria petiolata (garlic mustard, Brassicacaeae), an
invasive, nonindigenous forest herb, Int. J. Plant Sci .,
160, 4, 743, 1999.



Missouri Department of Conservation, Missouri vegetation
management manual, Jefferson City, MO, 161, 1997.

Mitich, L.W., Intriguing world of weeds: Kudzu (Pueraria
lobata (Willd.) Ohwi), Weed Technol., 14, 231, 2000.

Moser, W.K., Hansen, M.H., McWilliams, W., and Sheffield,
R., Oak composition and structure in the Eastern United
States, in Fire in Eastern Oak Forests: Delivering Science
to Land Managers (Proceedings of a conference, November
15–17, 2005, Columbus, OH), Dickinson, M.B., Ed., Gen.
Tech. Rep. NRS-P-1, U.S. Department of Agriculture, Forest
Service, Northern Research Station, Newtown Square, PA, 49,
2006.

Munger, G.T., Rosa multiflora, in Fire effects information
system [Online], U.S. Department of Agriculture, Forest
Service, Rocky Mountain Research Station, Fire Sciences
Laboratory (Producer), Missoula, MT, 2002. Available at
http:==www.fs.fed.us=database=feis=, accessed November 15,
2007.

North Central Research Station, Forest Inventory and
Analysis (NCRS-FIA), Forest Inventory and Analysis National
Core Field Guide, Volume 1: Field Data Collection
Procedures for Phase 2 Plots, Ver. 2.0., USDA, Forest
Service North Central Research Station, St. Paul, MN, 290,
2005.

Nuzzo, V.A., Distribution and spread of the invasive
biennial Alliaria petiolata [(Bieb.) Cavara & Grande] in
North America, in Biological Pollution: Control and Impact
of Invasive Exotic Species, McKnight, B.L., Ed., Indiana
Academy of Sciences, Indianapolis, IN, 115, 1993.

Nuzzo, V.A., Invasion pattern of the herb garlic mustard
(Alliaria petiolata) in high quality forests, Biol.
Invasions, 1, 1, 169, 1999.

Olson, C.L. and Cholewa, A.F., Nonnative invasive plant
species of the North Central region. A guide for FIA field
crews, USDA, Forest Service, St. Paul, MN, 120, 2005
(unpublished field guide).

Plant Conservation Alliance, Various species’ websites,
U.S. Department of the Interior, Bureau of Land Management,
Plant Conservation Alliance, Alien Plant Working group,
Washington, DC. Available at
http:==www.nps.gov=plants=alien=fact.htm, accessed
September 24, 2007, 2006.



Pyšek, P., Past and future of predictions in plant
invasions: A field test by time, Divers. Distrib., 7, 145,
2001.

Pyšek, P. and Hulme, P.E., Spatio-temporal dynamics of
plant invasions: Linking pattern to process, Ecoscience,
12, 345, 2005.

Reineke, L.H., Perfecting a stand-density index for
even-aged stands, J. Agric. Res., 46, 627, 1933.

Rejmánek, M., Invasibility of plant communities, in
Biological Invasions: A Global Perspective, Drake, J.A.,
Mooney, H.A., di Castri, F., Groves, R.H., Kruger, F.J.,
Rejmanek, M., and Williamson, M., Eds., Wiley, Chichester,
UK, 369, 1989.

Rhoads, A.F. and Block, T.H., The Plants of Pennsylvania,
An Illustrated Manual, Morris Arboretum of the University
of Pennsylvania, University of Pennsylvania Press,
Philadelphia, PA, 1060, 2000.

Richardson, D.M. and Bond, W.J., Determinants of
plant-distribution—Evidence from pine invasions, Am. Nat .,
137, 639, 1991.

Richardson, D.M. and Pyšek, P., Plant invasions: Merging
the concepts of species invasiveness and community
invasibility, Prog. Phys. Geogr., 30, 3, 409, 2006.

Rudis, V.A., Gray, A., McWilliams, W., O’Brien, R., Olson,
C., Oswalt, S., and Schulz, B., Regional monitoring of
nonnative plant invasions with the Forest Inventory and
Analysis program, in Proceedings of the Sixth Annual FIA
Symposium (September 21–24, 2004, Denver, CO), McRoberts,
R.E., Reams, G.A., Van Deusen, P.C., and McWilliams, W.H.,
Eds., Gen. Tech. Rep. WO-70, U.S. Department of
Agriculture, Forest Service, Washington, DC, 49, 2006.

Sax, D.F., Latitudinal gradients and geographic ranges of
exotic species: Implications for biogeography, J.
Biogeogr., 28, 139, 2001.

Shannon, C.E., A mathematical theory of communication, Bell
System Tech. J., 27, 379, 1948.

U.S. Department of Agriculture, The PLANTS database,
Natural Resource Conservation Service, National Plant Data
Center, Baton Rouge, LA, 2007. Available at http:==



plants.usda.gov, accessed September 24, 2007.

Watkins, R.Z., Chen, J., Pickens, J., and Brosofske, K.D.,
Effects of roads on understory plants in a managed hardwood
landscape, Conserv. Biol., 17, 2, 411, 2003.

Webster, C.R., Jenkins, M.A., and Jose, S., Woody invaders
and the challenges they pose to forest ecosystems in the
eastern United States, J. For., 104, 7, 366, 2006.

Woodall, C.W. and Miles, P.D., New method for determining
the relative stand density of forest inventory plots, in
Proceedings of the Sixth Annual Forest Inventory and
Analysis Symposium (September 21–24, 2004, Denver, CO),
McRoberts, R.E., Reams, G.A., Van Deusen, P.C., and
McWilliams, W.H., Eds., Gen. Tech. Rep. WO-70, U.S.
Department of Agriculture Forest Service, Washington, DC,
105, 2006.



4 Chapter 4. Invasion Pattern of Exotic
Plants in Forest Ecosystems

Barden, L.S., Invasion of microstegium vimineum (Poaceae),
an exotic, annual, shade-tolerant, C4 grass, into a North
Carolina floodplain, Am. Midl. Nat., 118, 40, 1987.

Brothers, T.S. and Spingarn, A., Forest fragmentation and
alien plant invasion of central Indiana old-growth forests,
Conserv. Biol., 6, 91, 1992.

Chornesky, E.A., Bartuska, A.M., Aplet, G.H., et al.,
Science priorities for reducing the threat of invasive
species to sustainable forestry, Bioscience, 55, 335, 2005.

Deckers, B., Verheyen, K., Hermy, M., and Muys, B., Effects
of landscape structure on the invasive spread of black
cherry in an agricultural landscape in Flanders, Belgium,
Ecography, 28, 99, 2005.

Hanowski, J.M., Niemi, G.J., and Christian, D.C., Influence
of within-plantation heterogeneity and surrounding
landscape composition on avian communities in hybrid poplar
populations, Conserv. Biol., 11, 936, 1997.

Jules, E.S., Kaufmann, M.J., Ritts, W., and Carroll, A.L.,
Spread of an invasive pathogen over a variable landscape: A
non-native root rot on Port Orford cedar, Ecology, 83,
3167, 2002.

Kentucky Division of Geographic Information,
http:==kymartian.ky.gov=, accessed October 2007.

Kolb, A., Alpert, P., Enters, D., and Holzapfel, C.,
Patterns of invasion within a grassland community, J.
Ecol., 90, 871, 2002.

Kotanen, P.M., Effects of experimental soil disturbance on
revegetation by natives and exotics in coastal Californian
meadows, J. Appl. Ecol., 34, 631, 1997.

Lodge, D.M., Biological invasions: Lessons from ecology,
Trends Ecol. Evol., 13, 195, 1993.

Mack, M.C. and D’Antonio, C.M., Impacts of biological
invasions on disturbance regimes, Trends Ecol. Evol., 13,
195, 1998.

Mooney, H.A. and Hobbs, R.J., Invasive Species in a
ChangingWorld, Island Press,Washington, DC, 2000.



Pimentel, D., Lach, L., Zuniga, R., and Morrison, D.,
Environmental and economic costs of nonindigenous species
in the United States, Bioscience, 50, 53, 2000.

Silveri, A., Dunwiddie, P.W., and Michaels, H.J., Logging
and edaphic factors in the invasion of an Asian woody vine
in a mesic North American forest, Biol. Invasions, 3, 379,
2001.

U.S. Geological Survey (USGS), http:==seamless.usgs.gov=,
accessed October 2007.

With, K.A., The landscape ecology of invasive spread,
Conserv. Biol., 16, 1192, 2002.



5 Chapter 5. Spatial and Temporal
Dynamics of Exotic Tree Invasions:
Lessons from a Shade-Tolerant Invader,
Acer platanoides

Abrams, M.D. and Scott, M.L., Disturbance-mediated
accelerated succession in two Michigan forest types, For.
Sci., 35, 1, 1989.

Anderson, R., Disturbance as a factor in the distribution
of sugar maple and the invasion of Norway maple into a
modified woodland, Rhodora, 101, 264, 1999.

Andow, D., Spread of invading organisms: Patterns of
spread, in Evolution of Insect Pests: The Pattern of
Variations, Kim, K.C., Ed., Wiley, New York, 219, 1993.

Andow, D.A., Kareiva, P.M., Levin, S.A., and Okubo, A.,
Spread of invading organisms, Landscape Ecol., 4, 177,
1990.

Bergelson, J., Newman, J.A., and Floresroux, E.M., Rates of
weed spread in spatially heterogeneous environments,
Ecology, 74, 999, 1993.

Bertin, R.I., Manner, M.E., Larrow, B.F., Cantwell, T.W.,
and Berstene, E.M., Norway maple (Acer platanoides) and
other non-native trees in urban woodlands of central
Massachusetts, J. Torrey Bot. Soc., 132, 225, 2005.

Braithwaite, R.W., Lonsdale, W.M., and Estbergs, J.A.,
Alien vegetation and native biota in tropical Australia:
The impact of Mimosa pigra, Biol. Conserv., 48, 189, 1989.

Brown, K.A., Scatena, F.N., and Gurevitch, J., Effects of
an invasive tree on community structure and diversity in a
tropical forest in Puerto Rico, Forest Ecol. Manage., 226,
145, 2006.

Bruce, K.A., Cameron, G.N., and Harcombe, P.A., Initiation
of a new woodland type on the Texas coastal prairie by the
Chinese tallow tree (Sapium sebiferum (L.) Roxb.), Bull.
Torrey Bot. Club, 122, 215, 1995.

Buckley, D.S., Crow, T.R., Nauertz, E.A., and Schulz, K.E.,
Influence of skid trails and haul roads on understory plant
richness and composition in managed forest landscapes in
Upper Michigan, USA, Forest Ecol. Manage., 175, 509, 2003.

Burns, R.M. and Honkala, B.H., Silvics of North America: 1.



Conifers; 2. Hardwoods, Agriculture Handbook 654, U.S.
Department of Agriculture, Forest Service,Washington, DC,
2, 1990.

Call, L.J. and Nilsen, E.T., Analysis of spatial patterns
and spatial association between the invasive tree-of-heaven
(Ailanthus altissima) and the native black locust (Robina
pseudoacacia), Am. Midl. Nat., 150, 1, 2003.

Fagan, M.E. and Peart, D.R., Impact of the invasive shrub
glossy buckthorn (Rhamnus frangula L.) on juvenile
recruitment by canopy trees, Forest Ecol. Manage., 194, 95,
2004.

Fang, W., Spatial analysis of an invasion front of Acer
platanoides: Dynamic interferences from static data,
Ecography, 28, 283, 2005.

Foxcroft, L.C., Rouget, M., Richardson, D.M., and Fadyen,
S.M., Reconstructing 50 years of Opuntia stricta invasion
in the Kruger national park, South Africa: Environmental
determinants and propagule pressure, Divers. Distrib., 10,
427, 2004.

Frappier, B., Eckert, R.T., and Lee, T.D., Potential
impacts of the invasive exotic shrub Rhamnus frangula L.
(glossy buckthorn) on forests of southern New Hampshire,
Northeast. Nat., 10, 277, 2003a.

Frappier, B., Lee, T.D., Olson, K.F., and Eckert, R.T.,
Small-scale invasion pattern, spread rate, and lag-phase
behavior of Rhamnus frangula L., Forest Ecol. Manage., 186,
1, 2003b.

Gordon, A.G. and Rowe, D.C.F., Seed Manual for Ornamental
Trees and Shrubs, Her Majesty’s Stationary Office, London,
80, 1982.

Harrington, R.A., Brown, B.J., and Reich, P.B.,
Ecophysiology of exotic and native shrubs in Southern
Wisconsin. I. Relationship of leaf characteristics,
resource availability, and phenology to seasonal patterns
of carbon gain, Oecologia, 80, 356, 1989.

Higgins, S.I., Nathan, R., and Cain, M.L., Are
long-distance dispersal events in plants usually caused by
nonstandard means of dispersal? Ecology, 84, 1945, 2003.

Higgins, S.I. and Richardson, D.M., A review of models of
alien plant spread, Ecol. Model., 87, 249, 1996.



Kloeppel, B.D. and Abrams, M.D., Ecophysiological
attributes of the native Acer saccharum and the exotic Acer
platanoides in urban oak forest in Pennsylvania, USA, Tree
Physiol., 15, 739, 1995.

Knapp, L.B. and Canham, C.D., Invasion of an old-growth
forest in New York by Ailanthus altissima: Sapling growth
and recruitment in canopy gaps, J. Torrey Bot. Soc., 127,
307, 2000.

Knopf, F.L., Avian assemblages on altered grasslands, Stud.
Avian Biol., 15, 247, 1994.

Lichstein, J.W., Grau, H.R., and Aragon, R., Recruitment
limitation in secondary forests dominated by an exotic
tree, J. Veg. Sci., 15, 721, 2004.

Loehle, C., Competitive displacement of trees in response
to environmental change or introduction of exotics,
Environ. Manage., 32, 106, 2003.

Martin, P.H., Norway maple (Acer platanoides) invasion of a
natural forest stand: Understory consequence and
regeneration pattern, Biol. Invasions, 1, 215, 1999.

Matlack, G.R., Diaspore size, shape, and fall behavior in
wind-dispersed plant species, Am. J. Bot., 74, 1150, 1987.

Meiners, S.J., Seed and seedling ecology of Acer saccharum
and Acer platanoides: A contrast between native and exotic
congeners, Northeast. Nat., 12, 23, 2005.

Milstein, R.L., Mackinac Island State Park, Michigan, in
Geological Society of America Centennial Field Guide—North
Central Section, Briggs, D.L., Ed., Geological Society of
America, Boulder, CO, 285, 1987.

Moody, M.E. and Mack, R.N., Controlling the spread of plant
invasions: The importance of nascent foci, J. Appl. Ecol.,
25, 1009, 1988.

Neubert, M.G. and Caswell, H., Demography and dispersal:
Calculation and sensitivity analysis of invasion speed for
structured populations, Ecology, 81, 1613, 2000.

Nowak, D.J. and Rowntree, R.A., History and range of Norway
maple, J. Arboriculture, 16, 291, 1990.

Orwig, D.A. and Foster, D.R., Forest response to the



introduced hemlock woolly adelgid in southern New England,
USA, J. Torrey Bot. Soc., 125, 60, 1998.

Paynter, Q., Downey, P.O., and Sheppard, A.W., Age
structure and growth of the woody legume weed Cytisus
scoparius in native and exotic habitats: Implications for
control, J. Appl. Ecol., 40, 470, 2003.

Radosevich, S.R., Stubbs, M.M., and Ghersa, C.M., Plant
invasions—Process and patterns, Weed Sci., 51, 254, 2003.

Reichard, S. and Hamilton, C., Predicting invasions of
woody plants introduced into North America, Conserv. Biol.,
11, 1993, 1997.

Reinhart, K.O., Greene, E., and Callaway, R.M., Effects of
Acer platanoides invasion on understory plant communities
and tree regeneration in the northern Rocky Mountains,
Ecography, 28, 573, 2005.

Reinhart, K.O., Maestre, F.T., and Callaway, R.M.,
Facilitation and inhibition of seedlings of an invasive
tree (Acer platanoides) by different tree species in a
mountain ecosystem, Biol. Invasions, 8, 231, 2006.

Rice, S.K., Westerman, B., and Federici, R., Impacts of the
exotic, nitrogen-fixing black locust (Robinia pseudoacacia)
on nitrogen-cycling in a pine-oak ecosystem, Plant Ecol.,
174, 97, 2004.

Richardson, D.M., Williams, P.A., and Hobbs, R.J., Pine
invasions in the Southern Hemisphere: Determinants of
spread and invadability, J. Biogeogr., 21, 511, 1994.

Rilov, G., Benayahu, Y., and Gasith, A., prolonged lag in
population outbreak of an invasive mussel: A shifting
habitat model, Biol. Invasions, 6, 347, 2004.

Rouget, M., Richardson, D.M., Nel, J.L., and Van Wilgen,
B.W., Commercially important trees as invasive
aliens—Towards spatially explicit risk assessment at a
national scale, Biol. Invasions, 4, 397, 2002.

Rouget, M., Richardson, D.M., Milton, S.J., and Polakow,
D., Predicting invasion dynamics of four alien Pinus
species in a highly fragmented semi-arid shrubland in South
Africa, Plant Ecol., 152, 79, 2004.

Sanford, N.L., Harrington, R.A., and Fownes, J.H., Survival
and growth of native and alien woody seedlings in open and



understory environments, Forest Ecol. Manage., 183, 377,
2003.

Shigesada, N., Kawasaki, K., and Takeda, Y., Modelling
stratified diffusion in biological invasions, Am. Nat., 146,
229, 1995.

Silander, J.A., Jr. and Klepeis, D.M., The invasion ecology
of Japanese barberry (Berberis thunbergii) in the New
England landscape, Biol. Invasions, 1, 189, 1999.

Spooner, P.G., Lunt, I.D., and Briggs, S.V., Spatial
analysis of anthropogenic disturbance regimes and roadside
shrubs in a fragmented agricultural landscape, Appl. Veg.
Sci., 7, 61, 2004.

Suarez, A.V., Holway, D.A., and Case, T.J., Patterns of
spread in biological invasions dominated by long-distance
jump dispersal: Insights from Argentine ants, Proc. Natl.
Acad. Sci., 98, 1095, 2001.

Wangen, S.R. and Webster, C.R., Potential for multiple lag
phases during biotic invasions: Reconstructing an invasion
of the exotic tree Acer platanoides, J. Appl. Ecol., 43,
258, 2006.

Wangen, S.R., Webster, C.R., and Griggs, J.A., Spatial
characteristics of the invasion of Acer platanoides on a
temperate forested island, Biol. Invasions, 8, 1001, 2006.

Webb, S.L., Dwyer, M.E., Kaunzinger, C.K., andWyckoff,
P.H., The myth of the resilient forest: Case study of the
invasive Norway maple (Acer platanoides), Rhodora, 102,
332, 2000.

Webb, S.L. and Kauzinger, C.K., Biological invasion of the
Drew University (New Jersey) Forest Preserve by Norway
maple (Acer platanoides L.), Bull. Torrey Bot. Club, 120,
343, 1993.

Webb, S.L., Pendergast, T.H., and Dwyer, M.E., Response of
native and exotic maple seedling banks to removal of the
exotic, invasive Norway maple (Acer platanoides), J. Torrey
Bot. Soc., 128, 141, 2001.

Webb, S.L. and Scanga, S.E., Windstorm disturbance without
patch dynamics: Twelve years of change in a Minnesota
forest, Ecology, 82, 893, 2001.

Webster, C.R., Jenkins, M.A., and Jose, S., Woody invaders



and the challenges they pose to forest ecosystems in the
eastern United States, J. Forestry, 104, 366, 2006.

Webster, C.R., Nelson, K., and Wangen, S.R., Stand dynamics
of an insular population of an invasive tree, Acer
platanoides, Forest Ecol. Manage., 208, 85, 2005.

Whitney, G.D., Soil Survey of Mackinac County, Michigan,
USDA Natural Resource Conservation Service, Washington, DC,
1997.

With, K.A., The landscape ecology of invasive spread,
Conserv. Biol., 16, 1192, 2002.

Wyckoff, P.H. and Webb, S.L., Understory influence of the
invasive Norway maple (Acer Platanoides), Bull. Torrey Bot.
Club, 123, 197, 1996.



6 Chapter 6. Invasive Species and the
Resiliency of a Riparian Environment

Adams, C.R. and Galatowitsch, S.M., Phalaris arundinacea
(reed canary grass): Rapid growth and growth pattern in
conditions approximating newly restored wetlands,
Ecoscience, 12, 569, 2005.

Allegheny National Forest (ANF), Allegheny National Wild
and Scenic River: River Management Plan, USDA Forest
Service, Warren, PA, 1996.

Allen, C.R., Gunderson, L., and Johnson, A.R., The use of
discontinuities and functional groups to assess relative
resilience in complex systems, Ecosystems, 8, 958, 2005.

Alpert, P., Bone, E., and Holzapfel, C., Invasiveness,
invisibility and the role of environmental stress in the
spread of non-native plants, Perspect. Plant Ecol. Evol.
Syst., 3, 52, 2000.

Apfelbaum, S.I. and Sams, C.E., Ecology and control of reed
canary grass (Phalaris arundinaceae L.), Nat. Area. J., 7,
69, 1987.

Babbitt, E.L., The Allegheny Pilot, 1st ed., Babbitt,
Freeport, PA, 1855.

Barnes, W.J., Vegetation dynamics on the floodplain of the
lower Chippewa River in Wisconsin, J. Torrey Bot. Soc.,
124, 189, 1997.

Beerling, D.J., Bailey, J.P., and Conolly, A.P., Fallopia
japonica (Houtt.) Ronse Decraene (Reynoutria japonica
Houtt.; Polygonum cuspidatum Sieb. & Zucc.), J. Ecol., 82,
959, 1994.

Bendix, J. and Hupp, C.R., Hydrological and
geomorphological impacts on riparian plant communities,
Hydrol. Process., 14, 2977, 2000.

Bram, M.R. and McNair, J.N., Seed germinability and its
seasonal onset of Japanese knotweed (Polygonum cuspidatum),
Weed Sci., 52, 759, 2004.

Carpenter, S.R., Westley, F., and Turner, M.G., Surrogates
for resilience of social-ecological systems, Ecosystems, 8,
941, 2005.

Cerutti, J.R., Soil Survey of Warren and Forest Counties,



Pennsylvania, USDA Soil Conservation Service, Washington,
DC, 1985.

Cowell, C.M. and Dyer, J.M., Vegetation development in a
modified riparian environment: Human imprints on an
Allegheny River Wilderness. Ann. Assoc. Am. Geogr., 92,
189, 2002.

Cowell, C.M. and Stoudt, R.T., Dam-induced modifications to
upper Allegheny River streamflow patterns and their
biodiversity implications, J. Am. Water Resour. Assoc., 38,
187, 2002.

Cronon, W., The trouble with wilderness or, getting back to
the wrong nature, Environ. Hist., 1, 7, 1996.

Cronon, W., The riddle of the Apostle Islands: How do you
manage a wilderness full of human stories? Orion, 22, 36,
2003.

Cumming, G.S., Barnes, G., Perz, S., Schmink, M., Sieving,
K.E., Southworth, J., Binford, M., Holt, R.D., Stickler,
C., and Van Holt, T., An exploratory framework for the
empirical measurement of resilience, Ecosystems, 8, 975,
2005.

Drever, C.R., Peterson, G., Messier, C., Bergeron, Y., and
Flannigan, M., Can forest management based on natural
disturbance maintain ecological resilience? Can. J. For.
Res., 36, 2285, 2006.

Dyer, J.M., Revisiting the deciduous forests of eastern
North America, Bioscience, 56, 341, 2006.

Elton, C.S., The Ecology of Invasion by Animals and Plants,
Methuen, London, 1958, Chapter 6.

Folke, C., Carpenter, S.,Walker, B., Scheffer, M.,
Elmqvist, T., Gunderson, L., andHolling, C.S., Regime
shifts, resilience, and biodiversity in ecosystem
management, Annu. Rev. Ecol. Evol. Syst., 35, 557, 2004.

Forys, E.A. and Allen, C.R., Functional group change within
and across scales following invasions and extinctions in
the Everglades ecosystem, Ecosystems, 5, 339, 2002.

Gifford, A.L.S., Ferdy, J.B., and Molofsky, J., Genetic
composition and morphological variation among populations
of the invasive grass, Phalaris arundinacea, Can. J. Bot.,
80, 779, 2002.



Grime, J.P., Plant Strategies, Vegetation Processes, and
Ecosystem Properties, 2nd ed., Wiley, Chichester, UK, 2001,
Chapters 1 and 2.

Hack, J.T. and Goodlett, J.C., Geomorphology and Forest
Ecology of a Mountain Region in the Central Appalachians,
Geological Survey Professional Paper 347, U.S. Government
Printing Office, Washington, DC, 1960.

Hierro, J.L., Maron, J.L., and Callaway, R.M., A
biogeographical approach to plant invasions: The importance
of studying exotics in their introduced and native range,
J. Ecol., 93, 5, 2005.

Holling, C.S., Resilience and stability in ecological
systems, Annu. Rev. Ecol. Syst., 4, 1, 1973.

Hulme, P.E., Biological invasions: Winning the science
battles but losing the conservation war? Oryx, 37, 178,
2003.

Hupp, C.R., Upstream variation in bottomland vegetation
patterns, northwestern Virginia, B. Torrey Bot. Club, 113,
421, 1986.

Hupp, C.R. and Osterkamp, W.R., Bottomland vegetation
distribution along Passage Creek, Virginia, in relationship
to fluvial landforms, Ecology, 66, 670, 1985.

Hupp, C.R. and Osterkamp, W.R., Riparian vegetation and
fluvial geomorphic processes, Geomorphology, 14, 277, 1996.

Johnson, W.C., Woodland expansion in the Platte River,
Nebraska: Patterns and causes, Ecol. Monogr., 64, 45, 1994.

Kercher, S.M. and Zedler, J.B., Multiple disturbances
accelerate invasion of reed canary grass (Phalaris
arundinacea L.) in a mesocosm study, Oecologia, 138, 455,
2004.

Knutson, M.G. and Klaas, E.W., Floodplain forest loss and
changes in forest community composition and structure in
the upper Mississippi River: A wildlife habitat at risk,
Nat. Area. J., 18, 138, 1998.

Lavergne, S. and Molofsky, J., Reed canary grass ( Phalaris
arundinacea) as a biological model in the study of plant
invasions, Crit. Rev. Plant Sci., 23, 415, 2004.



Lavoie, C., Jean, M., Delisle, F., and Létourneau, G.,
Exotic plant species of the St. Lawrence River wetlands: A
spatial and historical analysis, J. Biogeogr., 30, 537,
2003.

Lindig-Cisneros, R. and Zedler, J.B., Phalaris arundinacea
seedling establishment: Effects of canopy complexity in
fen, mesocosm, and restoration experiments, Can. J. Bot.,
80, 617, 2002.

Lodge, D.M., Williams, S., MacIsaac, H.J., et al.,
Biological invasions: Recommendations for U.S. policy and
management, Ecol. Appl., 16, 2035, 2006.

Marston, R.A., Girel, J., Pautou, G., Piegay, H., Bravard,
J.P., and Arneson, C., Channel metamorphosis, floodplain
disturbance, and vegetation development: Ain River, France,
Geomorphology, 13, 121, 1995.

Mayer, A.L. and Rietkerk, M., The dynamic regime concept
for ecosystem management and restoration, Bioscience, 54,
1013, 2004.

Miller, J.R., Schulz, T.T., Hobbs, N.T., Wilson, K.R.,
Schrupp, D.L., and Baker, W.L., Changes in the landscape
structure of a southeastern Wyoming riparian zone following
shifts in stream dynamics, Biol. Conserv., 72, 371, 1995.

Miller, R.C. and Zedler, J.B., Responses of native and
invasive wetland plants to hydroperiod and water depth,
Plant Ecol., 167, 57, 2003.

Naiman, R.J., Décamps, H., and Pollock, M., The role of
riparian corridors in maintaining regional biodiversity,
Ecol. Appl., 3, 209, 1993.

Nilsson, C. and Berggren, K., Alteration of riparian
ecosystems caused by river regulation, Bioscience, 50, 783,
2000.

Noss, R.F., LaRoe, E.T., and Scott, J.M., Endangered
ecosystems of the United States: A preliminary assessment
of loss and degradation, Biological Report 28, U.S.
Department of Interior, National Biological Service,
Washington, DC, 1995.

Oliver, C.D. and Larson, B.C., Forest Stand Dynamics,
McGraw Hill, New York, 1996.

Perry, L.G. and Galatowitsch, S.M., The influence of light



availability on competition between Phalaris arundinaceae
and a native wetland sedge, Plant Ecol., 170, 73, 2004.

Prieur-Richard, A.H. and Lavorel, S., Invasions: The
perspective of diverse plant communities, Aust. Ecol., 25,
1, 2000.

Pyšek, P. and Prach, K., Plant invasions and the role of
riparian habitats: A comparison of four species alien to
central Europe, J. Biogeogr., 20, 413, 1993.

Richardson, D.M. and Pyšek, P., Plant invasions: Merging
the concepts of species invasiveness and community
invisibility, Prog. Phys. Geogr., 30, 409, 2006.

Scheffer, M.S., Carpenter, S.R., Foley, J.A., Folke, C.,
and Walker, B., Catastrophic shifts in ecosystems, Nature,
413, 591, 2001.

Smith, T.L., An overview of old-growth forest in
Pennsylvania, Nat. Area. J., 9, 40, 1989.

Sprugel, D.S., Disturbance, equilibrium, and environmental
variability: What is ‘‘natural’’ vegetation in a changing
environment? Biol. Conserv., 58, 1, 1991.

Stover, M.E. and Marks, P.L., Successional vegetation on
abandoned cultivated and pastured land in Tompkins County,
New York, J. Torrey Bot. Soc., 125, 150, 1998.

Tickner, D.P., Angold, P.G., Gurnell, A.M., and Mountford,
J.O., Riparian plant invasions: Hydrogeomorphological
control and ecological impacts, Prog. Phys. Geog., 25, 22,
2001.

Vale, T.R., The American Wilderness: Reflections on Nature
Protection in the United States, University of Virginia
Press, Charlottesville, VA, 2005, Chapter 10.

Vitousek, P.M., Walker, L.R., Whiteaker, L.D.,
Mueller-Dombois, D., and Matson, P.A., Biological invasion
by Myrica faya alters ecosystem development in Hawaii,
Science, 238, 802, 1987.

Walker, B.S., Carpenter, S., Anderies, J., Abel, N.,
Cumming, G.S., Janssen, M., Lebel, L., Norberg, J.,
Peterson, G.D., and Pritchard, R., Resilience management in
socialecological systems: A working hypothesis for a
participatory approach, Conserv. Ecol., 6, 14, 2002
[online]. Available at



http:==www.ecologyandsociety.org=vol6=
iss1=art14=print.pdf.

Weston, L.A., Barney, J.N., and DiTommaso, A., A review of
the biology and ecology of three invasive perennials in New
York State: Japanese knotweed (Polygonum cuspidatum),
mugwort (Artemisia vulgaris) and pale swallow-wort
(Vincetoxicum rossicum), Plant Soil, 277, 53, 2005.

White, P.S. and Jentsch, A., The search for generality in
studies of disturbance and ecosystem dynamics, Prog. Bot.,
62, 399, 2001.

Wiegman, P.G. and Lutz, K.A., Establishment Record for the
Crull’s Island Research Natural Area within the Allegheny
National Forest, Warren County, Pennsylvania, USDA Forest
Service, Warren, PA, 1988.



7 Chapter 7. Biogeography of Invasive
Plant Species in Urban Park Forests

Adams, D.W., Restoring American Gardens, Timber Press,
Portland, OR, 419, 2004.

Bailey, L.H., Bailey, E.Z., and Staff of Liberty Hyde
Bailey Hortorium, Hortus Third, Macmillan, New York, 1290,
1976.

Braun, E.L., Deciduous Forests of Eastern North America,
Hafner, New York, 596, 1950.

Cook, R. and Tancredi, J., Management strategies for
increasing habitat and species diversity in an urban
national park, in Environmental Restoration: Science and
Strategies for Restoring the Earth, Berger, E., Ed., Island
Press, Washington, DC, 171, 1990.

DeCandido, R.V., Recent changes in plant species diversity
in Pelham Bay Park, Bronx County, New York City, 1947–1998,
Ph.D. Dissertation, City University of New York, New York,
2001.

Dehnen-Schmutz, K., Medieval castles as centers of spread
of non-native plant species, in Plant Invasions: Ecological
Mechanisms and Human Responses, Starfinger, U., Edwards, K.,
Kowarik, I., and Williamson, M., Eds., Backhuys, Leiden,
307, 1998.

Dickson, J.H., Interpretations of the patterns: City
lovers, city haters and neutrals, in The Changing Flora of
Glasgow Urban and Rural Plants Through the Centuries,
Dickson, J.H., Macpherson, P., and Watson, K.J., Eds.,
Edinburgh University Press, Edinburgh, 290, 2000.

Drayton, B.E., Changes in the flora of the Middlesex Fells,
1894–1993, M.A. Thesis, Boston University, Boston, MA,
1993.

Drayton, B.E. and Primack, R.B., Plant species lost in an
isolated conservation area in metropolitan Boston from
1894–1993, Biol. Conserv. 107, 30, 1996.

Fairmont Park Commission, Fairmount Park system: Natural
lands restoration master plan, Vol. 1, Fairmont Park
Commission, Philadelphia, PA, 1999 (unpublished report).

Fleming, P. and Kanal, R., Annotated checklist of vascular
plants of Rock Creek Park, National Park Service,



Washington, DC, Castanea 60, 283, 1995.

Foy, C.L., Forney, D.R., and Cooley, W.E., History of weed
introductions, in Exotic Plant Pests and North American
Agriculture, Academic Press, New York, Chap. 4, 1983.

Grapow, L., Di Marzio, C.P., and Blasi, C., The importance
of alien and native species in the urban flora of Rome
(Italy), in Plant Invasions: Species Ecology and Ecosystem
Management, Brundu, G., Brock, J., Camarada, I., Child, L.,
and Wade, M., Eds., Backhuys, Leiden, 209, 2001.

Haruska,K.,A comparative analysis of the urbanflora of
Italy,Braun-Blanquetia, 3, 45, 1989.

Horwitz, R.J., Rhoads, A., and Schuyler, A.E., Species
list, Natural Lands Restoration and Environmental Education
Program, Fairmont Park Commission, Philadelphia, PA, 2004
(unpublished report).

Kartesz, J.T., A Synonymized Checklist of the Vascular
Flora of the United States, Canada, and Greenland, Timber
Press, Portland, OR, 342, 1999.

Kowarik, I., Some responses of flora and vegetation to
urbanization in central Europe, in Urban Ecology, Sukopp,
H., Ed., SPB Academic, Amsterdam, 45, 1990.

Kowarik, I., On the role of alien species in urban flora and
vegetation, in Plant Invasions: General Aspects and Special
Problems, Pysek, P., Prach, K., Rejmanek, M., and Wade,
P.M., Eds., SPB Academic, Amsterdam, 85, 1995.

Kuhn, I., Brandl, R., and Kotz, S., The flora of German
cities is naturally species rich, Evol. Ecol. Res. 6, 749,
2004.

Leighton, A., American Gardens of the Nineteenth Century,
University of Massachusetts Press, Amherst, MA, 395, 1987.

Loeb, R.E., Long-term arboreal change in a landscaped
forest, Central Park, New York, J. Arbor. 19, 238, 1993.

Loeb, R.E., Evidence of prehistoric corn (Zea mays) and
hickory (Carya spp.) planting in New York City: Vegetation
history of Hunter Island, Bronx County, New York, J. Torrey
Bot. Soc. 125, 74, 1998.

McKinney, M.L., Urbanization as a major cause of biotic
homogenization, Biol. Conserv. 127, 247, 2006.



McKinney, M.L. and Lockwood, J.L., Community composition
and homogenization: Evenness and abundance of native and
exotic plant species, in Species Invasions: Insights into
Ecology, Evolution, and Biogeography, Sax, S.V.,
Stachowicz, J.J., and Gaines, S.D., Eds., Sinauer,
Sunderland, MA, 365, 2005.

National Academy Press, Predicting Invasions of
Nonindigenous Plants and Plant Pests, National Academy
Press, Washington, DC, 194, 2002.

National Park Service, U.S. Department of the Interior,
Resource management plan, Rock Creek Park, Washington, DC,
466, 1996 (unpublished report).

Natural Resources Group, Natural areas management plan:
Pelham Bay Park, Bronx, City of New York, Parks and
Recreation, New York, 40, 1988 (unpublished report).

Natural Resources Group, Natural areas management plan: Van
Cortlandt Park, Bronx, City of New York, Parks and
Recreation, New York, 47, 1990 (unpublished report).

Pielou, E.C., The Interpretation of Ecological Data: A
Primer on Classification and Ordination, Wiley, New York,
263, 1984.

Profous, G.V. and Loeb, R.E., Vegetation and plant
communities of Van Cortlandt Park, Bronx County, New York,
Bull. Torrey Bot. Club, 111, 80, 1984.

Pyšek, P., Alien and native species in central European
urban floras: A quantitative comparison, J. Biogeogr., 25,
155, 1998.

Redman, D.E., An annotated checklist of the vascular flora
of Oregon Ridge Park, Baltimore County, Maryland, Maryland
Nat., 43, 1, 1999.

Robinson, G.R., Yurlina, M.E., and Handel, S.N., A century
of change in the Staten Island flora: Ecological correlates
of species losses and invasions, Bull. Torr. Bot. Club,
121, 119, 1994.

Sukopp, H., Urban ecology and its application in Europe, in
Urban Ecology, Sukopp, H., Ed., SPB Academic, Amsterdam, 1,
1990.

Tancredi, J.T., Coastal zone management practices at an



urban national park, Environ. Manage., 7, 143, 1983.

United States Department of Agriculture Natural Resources
Conservation Service, Invasive and noxious weeds list.
Retrieved August 25, 2007 from
http:==plants.usda.gov=index.html.

United States National Parks Service Alien Plant Working
Group, Mid-Atlantic list of alien plant invaders, 2007.
Retrieved August 25, 2007 from http:==www.nps.
gov=plants=alien=list= midatlantic.htm.

Venezia, K. and Cook, R.P., Flora of Gateway Natural
Recreation Area, United States National Parks Service,
Gateway National Recreation Area, Division of Natural
Resources and Compliance, New York, 40, 1991 (unpublished
report).



8 Chapter 8. Alien Invasive Plant Species
and Their Effects on Hill Forest
Ecosystems of Bangladesh

ADB (Asian Development Bank), Forest Institutions, Forestry
Master Plan, ADB (TA No. 1355-Ban), UNDP=FAO BGD 88=025,
Ministry of Environment and Forest, Government of
Bangladesh, 191, 1992.

ADB (Asian Development Bank), Forestry Master Plan: Main
Plan-93=2012, Vol. 1, Ministry of Environment and Forest,
Government of Bangladesh, 162, 1993.

Alam, M.K., Annoted checklist of the woody flora of Sylhet
forests, Bulletin 5, Plant Taxonomy Series, Bangladesh
Forest Research Institute, Chittagong, 153, 1988.

Ali, S.B., Plant introduction—A continuous process, in Two
Centuries of Plant Studies in Bangladesh and Adjacent
Regions, Nurul Islam, A.K.M., Ed., Asiatic Society of
Bangladesh, Dhaka, 195, 1991.

Ameen, M., Development of guiding principles for the
prevention of impacts of alien species, Paper presented at
a consultative workshop in advance of the fourth meeting of
SBSTTA to the CBD, IUCN Bangladesh, Dhaka, May 25, 1999.

Amin, S.M.R., Ali, M.O., and Fattah, M.I.M., Eds.,
Eucalypts in Bangladesh, in Proceedings of Seminar at
Bangladesh Agricultural Research Council, Dhaka, April 6,
1994, 73, 1995.

Ara, S., Gafur, M.A., and Islam, K.R., Growth and biomass
production performance of Acacia auriculiformis and
Eucalyptus camaldulensis reforested in the denuded hilly
lands, Bangladesh J. Bot., 18, 2, 187, 1989.

Barua, S.P., Khan, M.M.H., and Reza, A.H.M.A., The status
of alien invasive species in Bangladesh and their impact on
the ecosystem, in Report of Workshop on Alien Invasive
Species, GBF-SSEA, Colombo, Balakrishna, P., Ed., IUCN
Regional Biodiversity Programme, Asia, Colombo, Sri Lanka,
1, 2001.

Biswas, S.R., Choudhury, J.K., Nishat, A., and Rahman,
M.M., Do invasive plants threaten the Sundarbans mangrove
forest of Bangladesh? For. Ecol. Manage., 245, 1, 2007.

Davidson, J., Ecological aspects of Eucalyptus plantations,
in Proceedings of the Regional Expert Consultation on



Eucalyptus, RAP publication, 1996=44, Vol. 1, 35–72,
October 4–8, FAO Bangkok, Thailand, 1993.

Dogra, K.S., Kohli, R.K., Batish, D., and Singh, H.P.,
Status of exotic invasive plants in Kangra district of
Himachal Pradesh (India), Bull. Environ. Sci., I, II, 13,
2004.

Evans, J., Plantation Forestry in Tropics, 2nd ed.,
Clarendon, Oxford, 403, 1992.

Hossain, M.K., Role of plantation forestry in the
rehabilitation of degraded and secondary hill forests of
Bangladesh, in Proceedings of the IUFRO Inter-Divisional
Seoul Conference on Forest Ecosystem and Land use in
Mountain Areas, October 12–17, 1998, Seoul, 243, 1998.

Hossain, M.K. and Pasha, M.K., An account of the exotic
flora of Bangladesh, J. For. Environ., 2, 99, 2004.

Hossain, M.K., Islam, S.A., Zashimuddin, M., Tarafdar,
M.A., and Islam, Q.N., Growth and biomass production of
some Acacia and Eucalyptus species in degenerated sal
forest areas of Bangladesh, Indian For., 123, 3, 211, 1997.

Hossain, M.K., Hossain, M.S., and Aryal, U.K., Initial
growth performance of eight provenances of Acacia
auriculiformis at Chittagong University Campus, Bangladesh,
Indian For., 124, 4, 256, 1998.

Hughes, C.E., Risks of species introductions in tropical
forestry, Commonw. For. Rev., 73, 4, 243, 1994.

Islam, A.K.M.N., Two Centuries of Plant Studies in
Bangladesh and Adjacent Regions, Asiatic Society of
Bangladesh, Dhaka, 299, 1991.

Kanowski, P.J. and Savill, P.S., Forest plantations:
Towards sustainable practice, in Plantation Politics:
Forest Plantations in Development, Sargent, C. and Bass,
S., Eds., Earthscan, London, Chapter 6, 121, 1992.

Khan, M.S. and Afza, S.K., A taxonomic report on the
angiospermic flora of Teknaf and St. Martin’s Island, Dhaka
Univ. Stud., 16, B, 25, 1968.

Khan, M.S., Rahman, M.M., Huq, A.M., and Mia, M.M.K.,
Assessment of biodiversity of Teknaf game reserve in
Bangladesh focusing on economically and ecologically
important plant species, Bangladesh J. Plant Taxonomy, 1,



1, 21, 1994.

Kohli, R.K., Batish, D.R., Singh, H.P., and Dogra, K.S.,
Status, invasiveness and environmental threats of three
tropical American invasive weeds (Parthenium hysterophorus
L. Ageratum conyzoides L., Lantana camara L.) in India,
Biol. Invasion, 8, VII, 1501, 2006.

Kohli, R.K., Dogra, K.S., Batish, D.R., and Singh, H.P.,
Impact of invasive plants on the structure and composition
of natural vegetation of northwestern Indian Himalayas,Weed
Technol., 18, 1296, 2004.

Ministry of Environment and Forest (MoEF), National
Biodiversity Strategy and Action Plan for Bangladesh,
Government of the People’s Republic of Bangladesh,
Bangladesh, 102, 2004.

Nath, T.K., Hossain, M.K., and Alam, M.K., Diversity and
composition of trees in Sitapahar forest reserve of
Chittagong Hill Tracts (South) forest division, Bangladesh,
Ann. For., 6, 1, 1, 1998.

Singh, H.P., Batish, D.R., and Kohli, R.K., Allelopathic
interactions and allelochemicals: New possibilities for
sustainable weed management, Crit. Rev. Plant Sci., 22,
239, 2003.



9 Chapter 9. Ecological Status of Some
Invasive Plants of Shiwalik Himalayas in
Northwestern India

Achhireddy, N.R. and Singh, M., Allelopathic effects of
lantana (Lantana camara) on milkweed vine (Morrenia
odorata), Weed Sci., 32, 757, 1984.

Ambika, S.R., Poornima, S., Palaniraj, R., Sati, S.C., and
Narwal, S.S., Allelopathic plants. 10. Lantana camara L.,
Allelopathy J., 12, 147, 2003.

Angiras, N.N., Tripathi, B., and Singh, C.M., Studies on
chemical control of Ageratum sp., in Proceedings of Seminar
on Control of Lantana and Ageratum, Singh, C.M. and
Angiras, N.N., Eds., Himachal Pradesh Krishi
Vishvwidyalaya, Palampur, 66, 1988.

Arora, R.K. and Kohli, R.K., Autotoxic impact of essential
oils extracted from Lantana camara L., Biol. Plant., 35,
293, 1993.

Balokhra, J.M., The Wonderland: Himachal Pradesh, H.G.
Publications, New Delhi, 1999.

Bansal, R.P., Bahl, J.R., Garg, S.N., Naqvi, A., Sharma,
S., Muni, R., and Kumar, S., Variation in quality of
essential oil distilled from vegetative and reproductive
stages of Tagetes minuta crop grown in north Indian plains,
J. Essent. Oil Res., 11, 747, 1999.

Batish, D.R., Singh, H.P., Kaur, S., and Kohli, R.K.,
Phytotoxicity of Ageratum conyzoides towards growth and
nodulation of Cicer arietinum, Agric. Ecosyst. Environ.,
113, 399, 2006.

Batish, D.R., Singh, H.P., Kohli, R.K., Johar, V., and
Yadav, S., Management of invasive exotic weeds requires
community participation, Weed Technol., 18, 1445, 2004.

Bennet, S.S.R., Naithani, H.P., and Raizada, M.B.,
Parthenium L. in India: Review and history, Indian J. For.,
1, 128, 1978.

Crawley, M.J., Biodiversity, in Plant Ecology, Crawley,
M.J., Ed., Blackwell Scientific, Oxford, UK, 595, 1997.

Day, M.D., Wiley, C.J., Playford, J., and Zalucki, M.P.,
Lantana: Current Management, Status and Future Prospects,
Australian Centre for International Agricultural Research,



Canberra, 2003.

Dogra, K.S., Impact of some invasive species on the
structure and composition of natural vegetation of Himachal
Pradesh, Ph.D. Thesis, Panjab University, Chandigarh, 2007.

Drake, J.A., Mooney, H.A., di-Castri, F., Groves, R.H.,
Kruger, F.J., Rejmanek, M., and Williamson, M., Biological
Invasions: A Global Perspective, Wiley, Chichester, UK,
1989.

GISD, Global Invasive Species Database. Available online at
http:==www.issg.org=database, 2007.

Heirro, J.L. and Callaway, R.M., Allelopathy and exotic
plant invasion, Plant Soil, 256, 29, 2003.

Herron, P.M., Martine, C.T., Latimer, A.M., and
Leicht-Young, S.A., Invasive plants and their ecological
strategies: Prediction and explanation of woody plant
invasion in New England, Divers. Distrib., 13, 633, 2007.

Holm, L., Doll, J., Holm, E., Pancho, J., and Herberger,
J., World Weeds. Natural Histories and Distribution, Wiley,
New York, 1997.

Holm, L.G., Plucknett, D.L., Pancho, J.V., and Herberger,
J.P., The World’s Worst Weeds: Distribution and Biology,
The University of Hawaii, Honolulu, HI, 1977.

Khuroo, A.A., Rashid, I., Reshi, Z., Dar, G.H., and Wafai,
B.A., The alien flora of Kashmir Himalaya, Biol. Invasions,
9, 269, 2007.

Kil, J.-H., Shim, K.-C., and Lee, K.-J., Allelopathy of
Tagetes minuta L. aqueous extracts on seed germination and
root hair growth, Korean J. Ecol. Sci., 1, 171, 2002.

Kohli, R.K., Batish, D.R., Singh, H.P., and Dogra, K.S.,
Status, invasiveness and environmental threats of three
tropical American invasive weeds (Parthenium hysterophorus
L., Ageratum conyzoides L., Lantana camara L.) in India,
Biol. Invasions, 8, 1501, 2006.

Kohli, R.K., Dogra, K.S., Batish, D.R., and Singh, H.P.,
Impact of invasive plants on the structure and composition
of natural vegetation of northwestern Indian Himalayas,Weed
Technol., 18, 1296, 2004.

Kohli, R.K. and Rani, D., Parthenium hysterophorus—A



review, Res. Bull. (Sci.) Panjab Univ., 44, 105, 1994.

Kong, C., Hu, F., Xu, T., and Lu, Y., Allelopathic
potential and chemical constituents of volatile oil from
Ageratum conyzoides, J. Chem. Ecol., 25, 2347, 1999.

Kong, C., Hu, F., and Xu, X., Allelopathic potential and
chemical constituents of volatile oil from Ageratum
conyzoides under stress, J. Chem. Ecol., 28, 1173, 2002.

Lee, S.Y., Shim, K.C., and Kil, J.H., Phytotoxic effects of
aqueous extracts and essential oils from southern marigold
(Tagetes minuta), N.Z. J. Crop Hort. Sci., 30, 161, 2002.

Mack, R.N., Simberloff, D., Lonsdale, W.M., Evans, H.,
Clout, M., and Bazzaz, F.A., Biotic invasions: Causes,
epidemiology, global consequences and control, Ecol. Appl.,
10, 689, 2000.

Mersie, W. and Singh, M., Allelopathic effects of Lantana
on some agronomic crops and weeds, Plant Soil, 98, 25,
1987.

Moore, P.D., Alien Invaders, Nature, 403, 492, 2000.

National Focal Point for APFISN, India, Stocktaking of
National Forest Invasive Species Activities, India (India
Country Report 101005), Ministry of Environment and
Forests, New Delhi, 2005.

Okunade, A.L., Ageratum conyzoides L. (Asteraceae),
Fitoterapia, 73, 1, 2002.

Pimentel, D., Zuniga, R., and Morrison, D., Update on the
environmental and economic costs associated with alien
invasive species in the United States, Ecol. Econ., 52,
273, 2005.

Rao, R.S., Parthenium a new record for India, J. Bombay
Nat. Hist. Soc., 54, 218, 1956.

Sala, O.E., Chapin, F.S., III, Armesto, J.J., et al.,
Global biodiversity scenarios for the year 2100, Science,
287, 1770, 2000.

Scrivanti, L.R., Zunino, M.P., and Zygadlo, J.A., Tagetes
minuta and Schinus areira essential oils as allelopathic
agents, Biochem. Syst. Ecol., 31, 563, 2003.

Sharma, G.P., Raghuvanshi, A.S., and Singh, J.S., Lantana



invasion: An overview,Weed Biol. Manage., 5, 157, 2005a.

Sharma, G.P., Singh, J.S., and Raghuvanshi, A.S., Plant
invasions: Emerging trends and future implications, Curr.
Sci., 88, 726, 2005b.

Singh, B., Sood, R.P., and Singh, V., Chemical composition
of Tagetes minuta L. oil from Himachal Pradesh (India), J.
Essent. Oil Res., 4, 525, 1992.

Singh, M. and Achhireddy, N.R., Influence of Lantana on
growth of various citrus rootstocks, HortScience, 22, 385,
1987.

Singh, H.P., Batish, D.R., Pandher, J.K., and Kohli, R.K.,
Assessment of allelopathic properties of Parthenium
hysterophorus residues, Agric. Ecosyst. Environ ., 95, 537,
2003.

Singh, S.P., A review of biological suppression of
Chromolaena odorata K & R in India, in Proceedings of the
Fourth International Workshop on Biological Control and
Management of Chromolaena odorata, Ferrar, P., Muniaapan,
R. and Jayanth, K.P., Eds., University of Guam, Guam, 86,
1998.

Soule, J.A., Tagetes minuta: A potential new herb from
South America, in New Crops, Janick, J. and Simon, J.E.,
Eds., Wiley, New York, 649, 1993.

Wadhwani, C. and Bhardwaja, T.N., Effect of Lantana camara
L. extracts on fern spore germination, Experientia, 37,
245, 1981.

Wagner, W.L., Herbst, D.R., and Sohmer, S.H., Manual of the
Flowering Plants of Hawaii, Revised ed., Two volumes,
Bernice P. Bishop Museum Special Publication, University of
Hawaii Press=Bishop Museum Press, Honolulu, HI, 1999.

Xuan, T.D., Shinkichi, T., Hong, N.H., Khanh, T.D., and
Min, C.I., Assessment of phytotoxic action of Ageratum
conyzoides L. (billy goat weed) on weeds, Crop Prot., 23,
915, 2004.



10 Chapter 10. Invasive Species and Their
Impacts on Endemic Ecosystems in China*

Bomford, M. and O’Brien, P., Eradication or control for
vertebrate pests?Wildl. Soc. Bull., 23, 249, 1995.

Che, J.D. and Guo, X.H., Canada goldenrod, Solidago
Canadensis, Chin. Weed Sci., 1, 17, 1999.

Fang, J.C., Advances in strategy and techniques of
integrated pest management on rice, in Developmental
Strategy of Plant Protection Facing the 21st Century,
Chinese Science and Technology Press, Beijing, 326, 2001.

Forestry Society of China, Status of forest insect pests
and diseases occurring in 2001 and tendency of the pests in
2002, Newsl. Entomol. Soc. Jiangsu Prov., 1, 6, 2002.

He, R.Q., Pest status of pine wood nematode and its
management, For. Sci. Technol., 4, 5, 2000.

Huan, Z.L. and Cao, H.L., Occurring and damage status of
mile-a-minute weed in different habitats and forest, Chin.
J. Trop. Subtrop. Plant, 8, 2, 131, 2000.

Li, D.Q., Effect of ragweed on biodiversity, in Abstract of
the First National Biodiversity Protection and Sustainable
Utilization, Entomological Society of China, Beijing, 107,
1994.

Li, J.S., Chang, G.B., Song, Y.S., Wang, Y.W., and Chang,
B.S., Management of red turpentine beetle, Chin. For. Pest
Dis., 20, 4, 41, 2001.

Liu, L.H. and Xie, S.C., Distribution, damage and control
approach of Ageratina adenophora in China, Acta Ecol. Sin.,
5, 1, 1, 1985.

Miao, Z.W., Zhou, W.M., Huo, F.Y., et al., Biology of red
turpentine beetle, Shanxi For. Sci. Technol., 1, 34, 2001.

Qiang, S. and Cao, X.Z., Investigation and analysis on
alien invasive weeds in China, Chin. J. Plant Resour.
Environ., 9, 4, 34, 2000.

Wan, F.H. and Guan, G.Q., Ragweed and Integrated Management
for the Ragweed, Chinese Science and Technology Press,
Beijing, 1993.

Wang, C.L., Current status and management strategy of



exotic invasive insects and diseases, Newsl. Entomol. Soc.
Jiangsu Prov., 1, 4, 2002.

Wang, D.L., Review on plant chemical sensitiveness in
ragweed, Chin. J. Ecol., 14, 4, 48, 1995.

Wang, M.X., Cheng, L.C., and Song, Y.S., Pest risk analysis
of pine wood nematode (Bursaphelenchus xylophilus) on Hunan
forestry and ecological environment, For. Pest Dis., 20, 2,
42, 2001.

Wu, J.L., Li, Y.F., Li, G., et al., Occurring and
management of Canadian goldenrod (Solidago canadensis L.)
in Jiangsu, Jiangsu J. Agric. Sci., 21, 1, 11, 2005.

Wu, K.Q., Ecological equilibrium in the Dian’chi Lake area,
Newsl. Domest. Lake Collab. Netw., 1, 47, 1993.

Xie, Y. and Li, Z., Characteristics of alien invasive
species in China. Available at http:==www. baohu.org (in
Chinese), 2006.

Yang, H.J., Xia, L.R., and Fang, J.C., Effect and
application technique of imidacloprid against rice water
weevil, Jiangsu J. Agric. Sci., 5, 47, 1997.



11 Chapter 11. Invasive Plants in
Australian Forests, with an Emphasis on
Subtropics and Tropics

Adkins, S.W. and Walker, S.R., Challenges and future
approaches to weed management, in Australian Weed
Management Systems, Sindel, B.M., Ed., Cooperative Research
Centres for Weed Management Systems, R.B. and F.J.
Richardson, Melbourne, VIC, 481, 2000.

Agriculture and Resource Management Council of Australia
and New Zealand (ARMCANZ), Australian and New Zealand
Environment and Conservation Council and Forestry
Ministers, TheNationalWeeds Strategy: A strategic approach
toweed problems of national significance, National Weeds
Strategy Executive Committee, Canberra, ACT, 1999.

Anonymous, Southeast Queensland environmental weeds
strategy 2000–2005, Department of Natural Resources,
Brisbane, QLD, 2002.

ARMCANZ and ANZECC, Weeds of national significance: Rubber
vine (Cryptostegia grandiflora) strategic plan, National
Weeds Strategy Executive Committee, Launceston, 2001.

Australian Bureau of Statistics, Measuring Australia’s
progress, ABS Catalogue No. 1370.0, Commonwealth of
Australia, Canberra, ACT, 2002.

Australian National Botanic Gardens (ANBG), Environmental
weeds in Australia, http:==
www.anbg.gov.au=weeds=weeds.html, 2006.

Australian National Parks and Wildlife Service (ANPWS),
Plant invasions: The incidence of environmental weeds in
Australia, Part 1: A status review and management
directions, Commonwealth of Australia, Canberra, ACT, 1991.

Batianoff, G.N. and Butler, D.W., Assessment of invasive
naturalised plants in south-east Queensland, Plant Prot.
Q., 17, 1, 27, 2002.

Bebawi, F.F., Campbell, S.D., Lindsay, A.M., and Grice,
A.C., Impact of fire on rubber vine (Cryptostegia grandiflora
R.Br.) and associated pasture and germinable seed bank in a
sub-riparian habitat of north Queensland, Plant Prot. Q.,
15, 2, 62, 2000.

Big Scrub Rainforest Landcare Group, Common weeds of
northern NSW rainforest: A practical manual on their



identification and control, Big Scrub Rainforest Landcare
Group, Bangalow, NSW, 2000.

Billyard, R., BMAD Working Group perspective on forest
decline and potential management solutions, in Fundamental
Causes of Eucalypt Forest Decline and Possible Management
Solutions, White, T.C.R. and Jurskis, V., Eds., Proceedings
of Colloquium, November 18–19, 2003, Batemans Bay, NSW,
State Forests of NSW, Sydney, 31, 2004.

Blood, K., Environmental Weeds, A Field Guide for SE
Australia, CH Jerram, Mt Waverly, VIC, 2001.

Bristow, M. and Skelton, D., Preliminary weed risk
assessment for Khaya senegalensis in plantations in
northern Australia, in Prospects for High-Value Hardwood
Timber Plantations in the ‘Dry’ Tropics of Northern
Australia, Bevege, I., Bristow, M., Nikles, D.G. and
Skelton, D., Eds., published as a CD ROM by Private
Forestry North Queensland Association, Kairi, QLD, 2004.

Bureau of Rural Science, National Forest Inventory,
Australia’s State of the Forests Report, 2003, BRS,
Canberra, ACT, 408, 2003.

Day, M.D., Wiley, C.J., Playford, J., and Zalucki, M.P.,
Lantana: Current Management Status and Future Prospects,
Australian Centre for International Agricultural Research,
Canberra, ACT, 2003a.

Day, M.D., Broughton, S., and Hannan-Jones, M.A., Current
distribution and status of Lantana camara and its
biological control agents in Australia, with
recommendations for further biocontrol introductions into
other countries, Biocontrol News Inform ., 24, 63N, 2003b.

Department of Agriculture Fisheries and Forestry, Revised
National Weeds Strategy: A strategic approach to weed
problems of national significance, Commonwealth of
Australia, Canberra, ACT, 1999.

Department of Natural Resources and Water, Weeds and pest
animal management, Department of Natural Resources and
Water, Brisbane, QLD, http:==www.nrm.qld.gov.au=
pests=weeds=wons=index.html, 2006.

Emms, J., Virtue, J.G., Preston, C., and Bellotti, W.D.,
Legumes in temperate Australia: A survey of naturalisation
and impact in natural ecosystems, Biol. Conserv., 125, 3,
323, 2005.



Erskine, P.D., Land clearing and forest rehabilitation in
the Wet Tropics of north Queensland, Australia, Ecol.
Manage. Restor., 3, 2, 135, 2002.

Firth, D.J., History of introduction of Cinnamomum camphora
(camphor laurel tree) to Australia, J. Aust. Inst. Agric.
Sci., 46, 244, 1980.

Florence, R., Bell-miner-associated dieback: An ecological
perspective, Aust. For., 68, 4, 263, 2005.

Fox, B.J., Taylor, J.E., Fox, M.D., and Williams, C.,
Vegetation changes across edges of rainforest remnants,
Biol. Conserv., 82, 1, 1997.

Glanznig, A., Making State weed laws work, WWF-Australia
Issues Paper, WWF-Australia, Sydney, 2005.

Goosem, S., Landscape processes relevant to weed invasion
in Australian rainforests and associated ecosystems, in
Weeds of Rainforests and Associated Ecosystems, Grice, A.C.
and Setter, M.J., Eds., CRC Tropical Rainforest Ecology and
Management and CRC Australian Weed Management, Cairns, QLD,
24, 2003.

Goosem, S., Morgan, G., and Kemp, J.E., Wet tropics, in The
Conservation Status of Queensland’s Bioregional Ecosystems,
Sattler, P. and Williams, R., Eds., Environmental
Protection Agency, Queensland Government, Brisbane, QLD,
1999.

Gould, K., A historical perspective on forestry management,
in Securing the Wet Tropics? McDonald, G. and Lane, M.,
Eds., The Federation Press, Sydney, 85, 2000.

Grice, A.C. and Setter, M.J., Eds.,Weeds of Rainforests and
Associated Ecosystems, Cooperative Research Centre for
Tropical Rainforest Ecology andManagement, CRC Rainforest,
Cairns, 116, 2003.

Groves, R.H., Hosking, J.R., Batianoff, G.N., et al., Weed
Categories for Natural and Agricultural Ecosystem
Management, Bureau of Rural Sciences, Canberra, ACT, 2003.

Hunt, M.A., Battaglia, M., Davidson, N.J., and Unwin, G.L.,
Competition between plantation Eucalyptus nitens and Acacia
dealbata weeds in north-east Tasmania, For. Ecol. Manage.,
233, 260, 2006.



Kanowski, J., Catterall, C.P., and Wardell-Johnson, G.W.,
Consequences of broadscale timber plantations for
biodiversity in cleared rainforest landscapes of tropical
and subtropical Australia, For. Ecol. Manage., 208, 359,
2005.

Lamb, D., Erskine, P., and Parrotta, J.A., Restoration of
degraded tropical forest landscapes, Science, 310, 1628,
2005.

Low, T., Feral Future, Viking, Ringwood, VIC, 1999.

National Forest Inventory, Bureau of Rural Science,
Australia’s forests at a glance, 2005, Department of
Agriculture, Fisheries and Forestry, Canberra, ACT, 2005.

Neilan, W., Catterall, C.P., Kanowski, J., and McKenna, S.,
Do frugivorous birds assist rainforest succession in weed
dominated oldfield regrowth of subtropical Australia? Biol.
Conserv., 129, 3, 393, 2006.

New South Wales National Parks and Wildlife Service (NSW
NPWS), Lantana camara—Key threatening process declaration,
http:==www.nationalparks.nsw.gov.au =npws.nsf=
Content=lantana_ktp, 2006, accessed September 19, 2006.

Randall, R.P., A global compendium of weeds,
http:==www.hear.org=gcw=index.html, 2002.

Responsible Use and Management of Plants (RUMP), Policy to
reduce the weed threat of Leucaena, Department of Primary
Industries and Fisheries, Environmental Protection Agency,
Department of Natural Resources and Mines, Brisbane, QLD,
2004.

Richardson, D.M., Williams, R.A., and Hobbs, R.J., Pine
invasions in the Southern Hemisphere: Determinants of
spread and invadability, J. Biogr., 21, 511, 1994.

Schenk, J., Allelopathy in the ecology of camphor laurel,
Southern Cross University, Lismore, NSW, SA, unpublished
PhD thesis.

Sinden, J., Jones, R., Hester, S., Odom, D., Kalisch, C.,
James, R., and Cacho, O., The Economic Impact of Weeds in
Australia, CRC for Australian Weed Management, Glen Osmond,
SA, 2004.

Stone, C., Assessment and monitoring of decline and dieback
of forest eucalypts in relation to ecologically sustainable



forest management: A review with a case study, Aust. For.,
62, 1, 51, 1999.

Stone, C., Bell-miner-associated dieback at the tree crown
scale: A multi-trophic process, Aust. For., 68, 4, 237,
2005.

Stone, C., The role of psyllids (Hemiptera:Psyllidae) and
bell miners (Manorina melanophrys) in canopy dieback of
Sydney blue gum (Eucalyptus saligna Sm.), Aust. J. Ecol.,
21, 450, 1996.

Stubbs, B.J. and Brushett, D., Leaf oil of Cinnamomum
camphor (L.) Nees and Eberm., East. Aust. J. Essent. Oil
Res., 13, 51, 2001.

Stubbs, B.J., Cameron, D.M., O’Neill, M., and O’Neill, R.,
From pest to profit: Prospects for the commercial
utilisation of camphor laurel (Cinnamomum camphora) in the
Northern Rivers Region of New South Wales, Centre for
Coastal Management, Southern Cross University, Northern NSW
Forestry Services, Lismore, NSW, 1999.

The Leucaena Network, A code of practice for the
sustainable use of Leucaena-based pasture in Queensland,
The Leucaena Network, Yeppoon, QLD, 2004.

Thorp, J.R. and Lynch, R., The determination of weeds of
national significance, Commonwealth of Australia and
National Weeds Strategy Executive Committee, Launceston,
TAS, 2000.

Tucker, N.I.J., Linkage restoration: Interpreting
fragmentation theory for the design of a rainforest linkage
in the humid Wet Tropics of north-eastern Queensland, Ecol.
Manage. Restor., 1, 1, 35, 2000.

Virtue, J.G., Bennett, S.J., and Randall, R.P., Plant
introductions in Australia: How can we resolve ‘weedy’
conflict of interest? in Weed Management: Balancing People,
Planet and Profit, Sindel, B.M. and Johnson, S.B., Eds.,
Proceedings of the 14th Australian Weeds Conference, Weed
Society of New South Wales, Sydney, NSW, 42, 2004.

Vranjic, J.A., Groves, R.H., and Willis, A.J.,
Environmental weed management systems, in Australian Weed
Management Systems, Cooperative Research Centres for Weed
Management Systems, Sindel, B.M., Ed., R.B. and F.J.
Richardson, Meredith, VIC, 329, 2000.



Wardell-Johnson, G., Stone, C., Recher, H., and Lynch,
J.J., Bell miner associated dieback (BMAD), Independent
scientific literature review: A review of eucalypt dieback
associated with bell miner habitat in north-eastern New
South Wales, Australia, Occasional Paper DEC 2006=116,
Department of Environment and Conservation, Coffs Harbour,
NSW, 2006.

Weeds of National Significance (WONS), Weeds in Australia,
http:==www.deh.gov.au=
biodiversity=invasive=weeds=wons.html, 2006.

Weeds of National Signi ficance (WONS), Lantana control
manual—Current management and control options for lantana
(Lantana camara) in Australia, Natural Heritage Trust,
Department of Natural Resources, Mines and Energy,
Queensland, New South Wales Department of Agriculture,
Brisbane, QLD, 2004.

Werren, G.L., A bioregional perspective of weed invasion of
rainforests and associated ecosystems: Focus on the Wet
Tropics of North-East Queensland, in Weeds of Rainforests
and Associated Ecosystems, Grice, A.C. and Setter, M.J.,
Eds., Cooperative Research Centre for Tropical Rainforest
Ecology and Management, CRC Rainforest, Cairns, QLD, 9,
2003.

Westcott, D.A. and Dennis, A.J., The ecology of seed
dispersal in rainforests: Implications for weed spread and
a framework for weed management, in Weeds of Rainforests
and Associated Ecosystems, Grice, A.C. and Setter, M.J.,
Eds., Cooperative Research Centre for Tropical Rainforest
Ecology and Management, CRC Rainforest, Cairns, QLD, 19,
2003.

Wet Tropics Management Authority, Pressures on the world
heritage area: Invasive weeds,
http:==www.wettropics.gov.au=mwha=mwha_weeds.html, 2006.

Williams, J.A. and West, C.J., Environmental weeds in
Australia and New Zealand: Issues and approaches to
management, Aust. Ecol., 25, 425, 2000.

Williams, M.C. and Wardle, G.M., Pinus radiata invasion in
Australia: Identifying key knowledge gaps and research
directions, Aust. Ecol., 32, 721, 2007.

Wilson, G.W., Waterhouse, B.M., and Werren, G.L., The use
of exotic species in dry tropics forestry: Assessments,
potential conflicts of interests and the application of the



precautionary principle, in Prospect for High-Value
Hardwood Timber Plantations in the ‘Dry’ Tropics of
Northern Australia, Bevege, D.I., Bristow, M., Nikles, D.G.
and Skelton, D., Eds., Published as a CD ROM by Private
Forestry North Queensland Association, Kairi, QLD, 2004.

Zavaleta, E.S., Hobbs, R.J., et al., Viewing invasive
species removal in a whole-ecosystem context, Trends Ecol.
Evol., 16, 8, 454, 2001.



12 Chapter 12. Risk Analysis for Alien
Plants in European Forests, Illustrated
by the Example of Prunus serotina

Calflora, Information on California plants for education,
research and conservation (web application), The Calflora
Database (a nonprofit organization), Berkeley, CA, available
at http:==www.calflora.org (accessed: September 21, 2007),
2007.

Chittka, L. and Schürkens, S., Successful invasion of a
floral market. An exotic Asian plant has moved in on
Europe’s river-banks by bribing pollinators, Nature 411,
653, 2001.

Closset-Kopp, D., Chabrerie, O., Valentin, B.,
Delachapelle, H., and Decocq, G., When Oskar meets Alice:
Does a lack of trade-off in r=K-strategies make Prunus
serotina a successful invader of European forests? For.
Ecol. Manage., 247, 120, 2007.

Creative Research Systems, CLIMEX—Software to predict the
effects of climate on species, available at
http:==www.climatemodel.com, 2004.

Crooks, J. and Soulé, M.E., Lag times in population
explosions of invasive species: Causes and implications, in
Invasive Species and Biodiversity Management, Sandlund,
O.T., Schei, S.J., and Vikens, A., Eds., Kluwer Academic,
The Netherlands, 103, 1999.

Deckers, B., Verheyen, K., Hermy, M., and Muys, B., Effects
of landscape structure on the invasive spread of black
cherry Prunus serotina in an agricultural landscape in
Flanders, Belgium, Ecography, 28, 99, 2005.

Dik, E.J. and Jager, K., De involved van bestrijding van
loofhout op de groei van Japanse lariks, Nederlands Bosbouw
Tijdschrift, 42, 95, 1970.

European and Mediterranean Plant Protection Organisation
(EPPO), Guidelines for the management of invasive alien
plants or potentially invasive alien plants which are
intended for import or have been intentionally imported,
EPPO Bull., 36, 3, 417, 2006.

Food and Agriculture Organisation (FAO), ISPM No. 2,
Guidelines for Pest Risk Analysis, International Standard
for Phytosanitary Measures Publication No. 2, Food and
Agriculture Organisation of the United Nations, Rome, 1996.



Food and Agriculture Organisation (FAO), Interim Commission
on Phytosanitary Measures: Excerpts from the Report of the
Conference of FAO (C97=REP), 29 Session, Rome, November
7–18, 1997, Appendix I: Interpretations as agreed by the
fourteenth session of the Committee on Agriculture,
ICPM-98=INF=1, Food and Agriculture Organisation of the
United Nations, Rome, 1998.

Food and Agriculture Organisation (FAO), ISPM No. 11, Pest
Risk Analysis for Quarantine Pests Including Analysis of
Environmental Risks, International Standards for
Phytosanitary Measures Publication No. 11 (rev. 1), Food
and Agriculture Organisation of the United Nations, Rome,
2004.

Food and Agriculture Organisation (FAO), ISPM No. 2 (rev.),
Framework for Pest Risk Analysis, International Standard
for Phytosanitary Measures Publication No. 2, Food and
Agriculture Organisation of the United Nations, Rome, 2007.

Fowells, H.A., Silvics of Forest Trees of the United
States, USDA Forest Service, 1965.

Goodwin, B.J., McAllister, A.J., and Fahrig, L., Predicting
invasiveness of plant species based on biological
information, Conserv. Biol., 13, 2, 422, 1999.

Haysom, K.A. and Murphy, S.T., The status of invasiveness
of forest tree species outside their natural habitat: A
global review and discussion paper, Forest Health and
Biosecurity Working Paper FBS=3E, Forestry Department, FAO,
Rome (unpublished, available at
http:==www.fao.org=docrep=006=j1583e=J1583E04.htm), 2003.

Heger, T. and Trepl, L., Possibilities to predict
biological invasions, Biol. Invasions, 5, 4, 313, 2003.

IPPC, International Plant Protection Convention, new
revised text, FAO, Rome, 1997.

Kolar, C.S. and Lodge, D.M., Progress in invasion biology:
Predicting invaders, Trends Ecol. Evol., 16, 4, 199, 2001.

Kowarik, I., Time lags in biological invasions with regard
to the success and failure of alien species, in Plant
Invasions—General Aspects and Special Problems, Pyšek, P.,
Prach, K., Rejmánek, M., and Wade, M., Eds., SBP Academic,
Amsterdam, 15, 1995.



Kowarik, I., Biologische Invasionen: Neophyten und Neozoen
in Mitteleuropa, Ulmer, Stuttgart, 2003a.

Kowarik, I., Human agency in biological invasions:
Secondary releases foster naturalisation and population
expansion of alien plant species, Biol. Invasions, 5, 293,
2003b.

Krivánek, M. and Pyšek, P., Predicting invasions by woody
species in a temperate zone: A test of three risk
assessment schemes in the Czech Republic (Central Europe),
Divers. Distrib., 12, 319, 2006.

Marquis, D.A., Prunus serotina Ehrh. Black Cherry, in
Silvics of North America, Vol. 2: Hardwoods, Burns, R.M.
and Honkala, B.H., Eds., Agriculture Handbook 654, U.S.
Department of Agriculture, Forest Service, Washington, DC,
594, 1990.

Ministerium für Ernährung Landwirtschaft und Forsten in
Niedersachsen (MELF), Wald und Forstwirtschaft in
Niedersachsen, MELF, Hannover, 113, 1990.

Olsthoorn, A. and van Hees, A., 40 years of Black Cherry
(Prunus serotina) control in the Netherlands: Lessons for
management of invasive tree species, in Biologische
Invasionen, Starfinger, U. and Kowarik, I., Eds.,
Herausforderung zum Handeln? Neobiota 1, 339, 2002.

Pairon, M., Jonard, M., and Jacquemart, A.-L., Modeling
seed dispersal of black cherry, an invasive forest tree:
How microsatellites may help? Can. J. For. Res., 36, 6,
1385, 2006.

Pimentel, D., McNair, S., Janecka, J., Wightman, J.,
Simmonds, C., O’Connell, C., Wong, E., Russel, L., Zern,
J., Aquino, T., and Tsomondo, T., Economic and
environmental threats of alien plant, animal, and microbe
invasions, Agric. Ecosyst. Environ., 84, 1, 2001.

Platen, R. and Kowarik, I., Pflanzen-, Spinnenund
Laufkäfergemeinschaften innerstädtischen Bahnbrachen, Verh.
Ges. f. Ökologie, 24, 431, 1995.

Pyšek, P., Brock, J.H., Bimova, K., Mandak, B., Jarosik,
V., Koukolikova, I., Pergl, J., and Stepanek, J.,
Vegetative regeneration in invasive Reynoutria
(Polygonaceae) taxa: The determinant of invasibility at the
genotype level, Am. J. Bot., 90, 10, 1487, 2003.



Reichard, S.H. and Hamilton, C.W., Predicting invasions of
woody plants introduced into North America, Conserv. Biol.,
11, 193, 1997.

Reinhardt, F., Herle, M., Bastiansen, F., and Streit, B.,
Ökonomische Folgen der Ausbreitung von gebietsfremden
Organismen in Deutschland, UBA-Forschungsbericht, 201, 86,
211, 2003.

Rejmánek, M., Invasive plants: Approaches and predictions,
Aust. Ecol., 25, 5, 497, 2000.

Rejmánek, M. and Richardson, D.M., What attributes make
some plant species more invasive? Ecology, 77, 6, 1655,
1996.

Rejmánek, M., Richardson, D.M., Higgins, S.I., Pitcairn,
M., and Grotkopp, E., Ecology of Invasive Plants: State of
the Art, in Mooney, H.A., McNeely, J.A., Neville, L.,
Schei, P.J., and Waage, J., Eds., Invasive alien species: A
new synthesis, Island Press, Washington, DC, 104, 2005.

Rode, M., Kowarik, I., Müller, T., and Wendebourg, T.,
Ökosystemare Auswirkungen von Prunus serotina auf
norddeutsche Kiefernforsten, Neobiota, 1, 135, 2002.

Schrader, G., A new working program on invasive alien
species started by a multinational European organisation
dedicated to protecting plants, Weed Technol., 18, 1342,
2004.

Schrader, G. and Unger, J.G., Plant quarantine as a measure
against invasive alien species: The framework of the
International Plant Protection Convention and the plant
health regulations in the European Union, Biol. Invasions,
5, 4, 357, 2003.

Späth, I., Balder, H., and Kilz, E., Das Problem mit der
Spätblühenden Traubenkirsche in den Berliner Forsten,
Allgemeine Forstund Jagdzeitung, 11, 234, 1994.

Starfinger, U., Population biology of an invading tree
species—Prunus serotina, in Species Conservation: A
Population Biology Approach, Seitz, A. and Loeschke, V.,
Eds., A. Birkhäuser Verlag, Basel, 171, 1991.

Starfinger, U., Introduction and naturalization of Prunus
serotina in central Europe, in Plant Invasions: Studies
from North America and Europe, Brock, J.H., Wade, M.,
Pyšek, P., and Green, D., Eds., Backhuys, Leiden, 161,



1997.

Starfinger, U., NOBANIS—Invasive alien species fact
sheet—Prunus serotina, Online Database of the North
European and Baltic Network on Invasive Alien Species,
NOBANIS, available at http:==www.nobanis.org (accessed
September 25, 2007), 2006.

Starfinger, U., Kowarik, I., Rode, M., and Schepker, H.,
From desirable ornamental plant to pest to accepted
addition to the flora? The perception of an alien plant
species through the centuries, Biol. Invasions, 5, 323,
2003.

Uchytil, R.J., Prunus serotina, in Fire effects information
system, U.S. Department of Agriculture, Forest Service,
Rocky Mountain Research Station, Fire Sciences Laboratory,
available at http:==www.fs.fed.us=database=feis= (accessed
October 1, 2007), 1991.

van den Tweel, P.A. and Eijsackers, H., Black cherry, a
pioneer species or ‘‘forest pest,’’ Proc. K. Ned. Akad.
Wet. Ser. C, 90, 59, 1987.

Verheyen, K., Vanhellemont, M., Stock, T., and Hermy, M.,
Predicting patterns of invasion by black cherry (Prunus
serotina Ehrh.) in Flanders (Belgium) and its impact on the
forest understorey community, Divers. Distrib., 13, 487,
2007.

Williamson, M., Biological Invasions, Chapman & Hall,
London, 1996.

Williamson, M., Invasions, Ecography, 22, 5, 1999.

Williamson, M., Can the impacts of invasive plants be
predicted? in Plant Invasions. Species Ecology and
Ecosystem Management, Brundu, G., Brock, J.H., Camarda, I.,
Child, L.E., and Wade, P.M., Eds., Backhuys, Leiden, 11,
2001.



13 Chapter 13. Monitoring and Assessment
of Regional Impacts from Nonnative
Invasive Plants in Forests of the Pacific
Coast, United States

Anonymous, Statement on criteria and indicators for the
conservation and sustainable management of temperate and
boreal forests, J. For., 93, 18, 1995.

Bechtold, W.A. and Patterson, P.L., Eds. The enhanced
Forest Inventory and Analysis program-national sampling
design and estimation procedures. USDA For. Serv. Gen.
Tech. Rep. SRS-80, USDA Forest Service, Asheville, NC,
2004.

Blossey, B., Before, during and after: The need for
long-term monitoring in invasive plant species management,
Biol. Invasions, 1, 301, 1999.

D’Antonio, C.M. and Vitousek, P.M., Biological invasions by
exotic grasses, the grass=fire cycle, and global change,
Ann. Rev. Ecol. Syst., 23, 63, 1992.

Daubenmire, R., A canopy-coverage method of vegetational
analysis, Northwest Sci., 33, 43, 1959.

Delisle, F., Lavoie, C., Jean, M., and Lachance, D.,
Reconstructing the spread of invasive plants: Taking into
account biases associated with herbarium specimens, J.
Biogeogr., 30, 1033, 2003.

Franklin, J.F. and Dyrness, C.T., Natural Vegetarian of
Oregon and Washington, USDA For. Serv. Gen. Tech. Rep.
PNW-8, USDA Forest Service, Portland, OR, 1973.

Gillespie, A.J.R., Rationale for a national annual forest
inventory program, J. For., 97, 16, 1999.

Gray, A., Eight nonnative plants in western Oregon forests:
Associations with environment and management, Environ.
Monit. Assess., 100, 109, 2005.

Gray, A.N. and Azuma, D.L., Repeatability and
implementation of a forest vegetation indicator, Ecol.
Indicat., 5, 57, 2005.

Heinz Center (H. John Heinz III Center for Science,
Economics, and the Environment), The State of the Nation’s
Ecosystems: Measuring the Lands, Waters, and Living
Resources of the United States, Cambridge University Press,



Cambridge, UK, 2002.

Hitchcock, C.L., Cronquist, A., Owenby, M., and Thompson,
J.W., Vascular Plants of the Pacific Northwest, University
of Washington Press, Seattle, Part 5, 1955.

Hurteau, M.D. and Briggs, R., Common yarrow Achillea
millefolium L. plant fact sheet, United States Department
of Agriculture, http:==plants.usda.gov, 2003.

Mooney, H.A. and Hobbs, R.J.H., Invasive Species in a
Changing World, Island Press, Washington, DC, 2000.

Morrison, M.L. and Marcot, B.G., An evaluation of resource
inventory and monitoring program used in national forest
planning, Environ. Manage., 19, 147, 1995.

Morse, L.E., Randall, J.M., Benton, N., and Hiebert, R., An
invasive species assessment protocol: Evaluating non-native
plants for their impact on biodiversity, Version 1,
NatureServe, Arlington, VA,

Mueller-Dombois, D. and Ellenberg, H., Aims and methods of
vegetation ecology, Wiley, New York, 1974.

Munz, P.A. and Keck, D.D., A California Flora, University
of California Press, Berkeley, CA, 1959.

National Research Council Committee to Evaluate Indicators
for Monitoring Aquatic and Terrestrial Environments,
Ecological Indicators for the Nation, National Academy
Press, Washington, DC, 2000.

Ohmann, J.L. and Gregory, M.J., Predictive mapping of
forest composition and structure with direct gradient
analysis and nearest neighbor imputation in coastal Oregon,
U.S.A., Can. J. For. Res., 32, 725, 2002.

Omernik, J.M., Ecoregions of the conterminous United
States, Map (scale 1:7,500,000), Ann. Assoc. Am. Geogr.,
77, 118, 1987.

Parendes, L.A. and Jones, J.A., Role of light availability
and dispersal in exotic plant invasion along roads and
streams in the H.J. Andrews Experimental Forest, Oregon,
Conserv. Biol., 14, 64, 2000.

Pimentel, D., Zuniga, R., and Morrison, D., Update on the
environmental and economic costs associated with
alien-invasive species in the United States, Ecol. Econ.,



52, 273, 2005.

Pyšek, P. and Hulme, P.E., Spatio-temporal dynamics of
plant invasions: Linking pattern to process, Ecoscience,
12, 302, 2005.

Reichard, S. and Hamilton, C.W., Predicting invasions of
woody plants introduced into North America, Conserv. Biol.,
11, 193, 1997.

Reichard, S. and White, P., Horticulture as a pathway of
invasive plant introductions in the United States,
Bioscience, 51, 103, 2001.

Ricciardi, A., Mack, R.N., Steiner, W.M., and Simberloff,
D., Toward a global information system for invasive
species, Bioscience, 50, 239, 2000.

Rudis, V.A., Gray, A., McWilliams, W., O’Brien, R., Olson,
C., Oswalt, S., and Schulz, B., Regional monitoring of
non-native plant invasions with the Forest Inventory and
Analysis program, in Proceedings of the Sixth Annual Forest
Inventory and Analysis Symposium, McRoberts, R.E., et al.,
Eds., USDA For. Serv. Gen. Tech. Rep. WO-70, USDA Forest
Service, Washington, DC, 49, 2005, SAS Institute Inc.,
SAS=STAT User’s Guide, Version 8, Carny, NC, 1999.

Schulz, B., Forest inventory and analysis: Vegetation
indicator, FIA fact sheet series, USDA Forest Service,
Washington, DC,
http:==fia.fs.fed.us=library=fact-sheets=p3-fac
sheets=vegetation.pdf, 2003.

Stapanian, M.A., Cline, S.P., and Cassell, D.A., Evaluation
of a measurement method for forest vegetation in a
large-scale ecological survey, Env. Mon. Assess., 45, 237,
1997.

Stohlgren, T.J., Falkner, M.B., and Schell, L.D., A
modified-Whittaker nested vegetation sampling method,
Vegetation, 117, 113, 1995.

Thornton, P.E., Running, S.W., and White, M.A., Generating
surfaces of daily meteorology variables over large regions
of complex terrain, J. Hydrol., 190, 214, 1997.

U.S. Census Bureau, Census 2000 gazetteer of counties of
the United States, http:==www.
census.gov=tiger=tms=gazetteer=county2k.txt, 2000.



U.S. Executive Office, Executive Order 13112 regarding
invasive species, Federal Register 64, 6183, Washington,
DC.

USDA NRCS, The PLANTS Database, National Plant Data Center,
Baton Rouge, LA, http:== plants.usda.gov, 2000.

Vitousek, P.M., D’Antonio, C.M., Loope, L.L., and
Westbrooks, R., Biological invasions as global
environmental change, Am. Sci., 84, 468, 1996.



14 Chapter 14. Imperata cylindrica, an
Exotic Invasive Grass, Changes Soil
Chemical Properties of Forest Ecosystems
in the Southeastern United States

Belnap, J. and Phillips, S., Soil biota in an ungrazed
grassland: Response to annual grass (Bromus tectorum)
invasion, Ecol. Appl., 11, 1261, 2001.

Boswell, C.C. and Espie, P.R., Uptake of moisture and
nutrients by Hieraceium pilosella and effects on soil in a
dry sub-humid grassland, N Z J. Agric. Res., 41, 251, 1998.

Brady, N.C. and Weil, R.R., The Nature and Properties of
Soils, 13th ed., Pearson Education, Upper Saddle River, NJ,
629, 2002.

Bray, S.R., Kitajima, K., and Sylvia, D.M., Mycorrhizae
differentially alter growth, physiology, and competitive
ability of an invasive shrub, Ecol. Appl., 3, 565, 2003.

Brewer, J.S. and Cralle, S.P., Phosphorus addition reduces
invasion of longleaf pine savanna (Southeastern USA) by a
non-indigenous grass (Imperata cylindrica), Plant Ecol.,
167, 237, 2003.

Brook, R.M., Review of literature on Imperata cylindrica
(L.) Raeuschel with particular reference to South East
Asia, Trop. Pest Manage., 35, 12, 1989.

Daneshgar, P., Jose, S., Ramsey, C.L., and Collins, A.,
Loblolly pine seedling response to competition from exotic
vs. native plants, in Proceedings of the Thirteenth
Biennial Southern Silvicultural Research Conference,
Memphis, TN. USDA Forest Service Gen. Tech. Rep. SRS-92,
Asheville, NC, pp. 50–52, 2005.

Davis, M.A., Grime, P., Thompson, K., Fluctuating resources
in plant communities: A general theory of invasibility.
Journal of Ecology, 88, 528, 2000.

Duda, J.J., Freeman, D.C., Emlen, J.M., Belnap, J.,
Kitchen, S.G., Zak, J.C., Sobek, E., Tracy,M., and
Montante, J., Differences in native soil ecology associated
with invasion of the exotic annual chenopod, Halogeton
glomeratus, Biol. Fertil. Soils, 38, 72, 2003.

Ehrenfeld, J.G., Effects of exotic plant invasions on soil
nutrient cycling processes, Ecosystems, 6, 503, 2003.



Ehrenfeld, J.G., Kourtev, P., and Huang, W., Changes in
soil functions following invasions of exotic understory
plants in deciduous forests, Ecol. Appl., 11, 1287, 2001.

Eussen, J.H.H. and Soerjani, M., Problems and control of
‘‘alang-alang’’ [Imperata cylindrica (L.) Beauv.] in
Indonesia, in Proc. 5th Ann. Conf. Asian-Pacific Weed Sci.
Soc., 5, 58, 1975.

Evans, R.D. and Belnap, J., Long-term consequences of
disturbance on nitrogen dynamics in an arid ecosystem,
Ecology, 80, 150, 1999.

Feller, M.C., Effects of an exotic conifer (Pinus radiata)
plantation on forest nutrient cycling in southeastern
Australia, For. Ecol. Manage., 7, 77, 1983.

Hartemink, A.E. and O’Sullivan, J.N., Leaf litter
decomposition of Piper aduncum, Gliricidia sepium and
Imperata cylindrica in the humid lowlands of Papua New
Guinea, Plant Soil, 230, 115, 2001.

Hook, P.B., Olson, B.E., and Wraith, J.M., Effects of the
invasive forb Centaurea maculosa on grassland carbon and
nitrogen pools in Montana, USA, Ecosystems, 7, 686, 2004.

Howard, T.G., Gurevitch, J., Hyatt, L., Carreiro, M., and
Lerdau, M., Forest invasibility in communities in
southeastern New York, Biol. Invasions, 6, 393, 2004.

Inderjit and Dakshini, K.M.M., Investigations on some
aspects of chemical ecology of cogongrass, Imperata
cylindrica (L.) Beauv., J. Chem. Ecol., 17, 343, 1991.

Kalra, Y., Determination of pH of soils by different
methods: Collaborative study, J. AOAC Int., 78, 310, 1995.

Koger, C.H. and Bryson, C.T., Effects of cogongrass
(Imperata cylindrica) residues on bermudagrass (Cynodon
dactylon) and Italian ryegrass (Lolium multiflorum), Proc.
South Weed Sci. Soc., 56, 341, 2003.

Kourtev, P., Ehrenfeld, J.G., and Huang, W., Effects of
exotic plant species on soil properties in hardwood forests
of New Jersey, Water Air Soil Pollut., 105, 493, 1998.

Kourtev, P., Ehrenfeld, J.G., and Huang, W., Differences in
earthworm densities and nitrogen dynamics under exotic and
native plant species, Biol. Invasions, 1, 237, 1999.



MacDonald, G.E., Cogongrass (Imperata cylindrica)—Biology,
ecology and management, Crit. Rev. Plant Sci., 23, 367,
2004.

Plaster, E.J., Soil Science and Management, 2nd ed.,
Delmar, Albany, NY, 1992.

Ramsey, C.L., Jose, S., Miller, D.L., Cox, J., Portier,
K.M., Shilling, D.G., and Merritt, S., Cogongrass [Imperata
cylindrica (L.) Beauv.] response to herbicide and disking
on a cutover site in a mid-rotation pine plantation in
Southern USA, For. Ecol. Manage., 179, 195, 2003.

Rutherford, M.C., Pressinger, F.M., and Musil, C.F.,
Standing crops, growth rates and resource use efficiency in
alien plant invaded ecosystems, in The Ecology and
Management of Biological Invasions in Southern Africa,
Macdonald, I.A.W., Kruger, F.J. and Ferrar, A. A., Eds.,
Oxford University Press, Cape Town, 189, 1986.

SAS Institute, SAS User’s Guide, 9th ed., SAS Institute,
Cary, NC, 2002.

Saxena, K.G. and Ramakrishnan, P.S., Growth and allocation
strategies of some perennial weeds of slash and burn
agriculture (jhum) in northeastern India, Can. J. Bot., 61,
1300, 1983.

Scott, N., Saggar, S., and McIntosh, P.D., Biogeochemical
impact of Hieracium invasion in New Zealand’s grazed
tussock grasslands: Sustainability implications, Ecol.
Appl., 11, 1311, 2001.

Shilling,D.G.,Beckwick,T.A.,Gaffney, J.F.,McDonald,
S.K.,Chase,C.A., and Johnson,E.R.R.L., Ecology, physiology,
and management of Cogongrass (Imperata cylindrica), Florida
Institute of Phosphate Research, Bartow, FL, 1997.

Stock, W.D., Wienard, K.T., and Baker, A.C., Impacts of
invading N 2 -fixing Acacia species on patterns on nutrient
cycling in town Cape ecosystems; evidence from soil
incubation studies and 15 N natural abundance values,
Oecologia, 101, 375, 1995.

Storer, D.A., A simple high sample volume ashing procedure
for determination of soil organic matter, Commun. Soil.
Sci. Plant Anal., 15, 759, 1984.

Suding, K.N., LeJeune, K.D., and Seastedt, T.R.,
Competitive impacts and responses of an invasive weed:



Dependencies on nitrogen and phosphorus availability,
Oecologia, 141, 526, 2004.

Versfeld, D.B. and van Wilgren, B.S., Impact of woody
aliens on ecosystem properties, in The Ecology and
Management of Biological Invasions in Southern Africa,
Macdonald, I.A.W., Kruger, F.J., Ferrar, A.A., Eds., Oxford
University Press, Cape Town, 239, 1986.

Vitousek, P.M. and Walker, L.R., Biological invasion by
Myrica faya in Hawaii: Plant demography, nitrogen fixation,
ecosystem effects, Ecol. Monogr., 59, 247, 1989.

Willard, T.R., Hall, D.W., Shilling, D.G., Lewis, J.A., and
Currey, W.L., Cogongrass (Imperatacylindrica) Distribution
on Florida Highway Rights-of-Way, Weed Technology, 4, 658,
1990.

Windham, L., Effects of an invasive reedgrass, Phragmites
australis, on nitrogen cycling in brackish tidal marsh on
New York and New Jersey, Ph.D. Dissertation, Rutgers
University, New Brunswick, NJ, 1999.

Witkowski, E.T.F., Effects of invasive alien acacias on
nutrient cycling in the coastal lowlands of the Cape
fynbos, J. Appl. Ecol., 28, 1, 1991.

Wolf, J.J., Betty, S.W., and Seastedt, T.R., Soil
characteristics of Rocky Mountain National Park grasslands
invaded by Melilotus officinalis and M. alba, J. Biogeogr.,
31, 415, 2004.

Zavaleta, E.S., Hobbs, R.J., and Mooney, H.A.,Viewing
invasive species removal in a wholeecosystem context,
Trends Ecol. Evol., 16, 454, 2001.



15 Chapter 15. Adaptive Collaborative
Restoration: A Key Concept in Invasive
Plant Management

Allen, S.L., Hepp, G.R., and Miller, J.H., Use of
herbicides to control alligator weed and restore native
plants in managed marshes, Wetlands, 27, 3, 739, 2007.

Barnes, T.G., Strategies to convert exotic grass pastures
to tall grass prairie communities, Weed Technol., 18, 1364,
2004.

Botkin, D.B., The naturalness of biological invasions,
West. North Am. Nat., 61, 261, 2001.

Britton, K.O., Duerr, D.A., II, and Miller, J.H.,
Understanding and controlling nonnative forest pests in the
South, in Southern Forest Science: Past, Present, and
Future, Rauscher, H.M. and Johnsen, K., Eds., General
Technical Report GTR SRS-75, United States Department of
Agriculture, Forest Service, Asheville, NC, 133, Chap. 14,
2004.

Bryson, C.T. and Carter, R., Biological pathways for
invasive weeds, Weed Technol., 18, 1216, 2004.

Buck, L.E., Geisler, C.C., Schelhas, J., and Wollenberg,
E., Eds., Biological Diversity: Balancing Interests through
Adaptive Collaborative Management, CRC Press, Boca Raton,
FL, 2001.

Colfer, C.J.P., The Complex Forest: Communities,
Uncertainty, and Adaptive Collaborative Management,
Resources for the Future and CIFOR, Washington, DC and
Bogor, Indonesia, 2005.

Colton, T.F. and Alpert, P., Lack of public awareness of
biological invasions by plants, Nat. Areas J., 18, 262,
1998.

D’Antonio, C.M., Jackson, N.E., Horvitz, C.C., and Hedberg,
R., Invasive plants in wildland ecosystems: Merging the
study of invasion processes with management needs, Front.
Ecol. Environ., 2, 10, 513, 2004.

Environmental Law Institute, Halting the Invasion: State
Tools for Invasive Species Management, Environmental Law
Institute, Washington, DC, 112, 2002.

Evan, C.W., Moorhead, D.J., Bargeron, C.T., and Douce,



G.K., Invasive Plants Responses to Silvicultural Practices
in the South, Bugwood Network, BW-2006-03, The University
of Georgia, Athens, GA, 51, 2006.

Ewel, J.J. and Putz, F.E., A place for alien species in
ecosystem restoration, Front. Ecol. Environ., 2, 7, 354,
2004.

Foxcroft, L.C., An adaptive management framework for
linking science and management of invasive alien plants,
Weed Technol., 18, 1275, 2004.

Harrington, T.B., Rader-Dixon, L.T., and Taylor, J.W., Jr.,
Kudzu (Pueraria montana) community responses to herbicides,
burning, and high-density loblolly pine, Weed Sci., 51,
965, 2003.

Jordan, N., Becker, R., Gunsolus, J., White, S., and Damme,
S., Knowledge networks: An avenue to ecological management
of invasive weeds, Weed Sci., 51, 271, 2003.

Lee, K.N., Compass and Gyroscope: Integrating Science and
Politics for the Environment, Island Press, Washington, DC,
1993.

Liebhold, A.M., McDonald, W.L., Bergdahl, D., and Mastro,
V.C., Invasion by exotic forest pests: A threat to forest
ecosystems, For. Sci. Monogr., 30, 1, 1995.

Mack, R.N., Simberloff, D., Lonsdale, W.M., Evans, H.,
Clout, M., and Bazzaz, F., Biotic invasions: Causes,
epidemiology, global consequences, and control, Ecol.
Appl., 10, 689, 2000.

McPherson, G.R., Linking science and management to mitigate
impacts of nonnative plants, Weed Technol., 18, 1185, 2004.

Meyerson, L.A. and Reaser, J.K., Bioinvasions,
bioterrorism, and biosecurity, Front. Ecol. Environ., 1,
307, 2003.

Midwest Invasive Plant Network, CWMA Cookbook: A Recipe for
Success, Midwest Invasive Plant Network, Indianapolis, IN,
22, 2006.

Minteer, B.A. and Manning, R.E., Eds., Reconstructing
Conservation: Finding Common Ground, Island Press,
Washington, DC, 2003.

Moran, V.C., Hoffmann, J.H., and Zimmermann, H.G.,



Biological control of invasive alien plants in South
Africa: Necessity, circumspection, and success, Front.
Ecol. Environ., 3, 77, 2005.

NRC (National Research Council), Predicting Invasions of
Nonindigenous Plants and Plant Pests, National Academy
Press, Washington, DC, 2002.

Otsamo, A., Adjers, G., Hadi, T.S., Kuusipalo, J., Tuomela,
K., and Vuokko, R., Effects of site preparation and initial
fertilization on the establishment and growth of four
plantation tree species used in reforestation of Imperata
cylindrica (L.) Beauv. dominated grasslands, For. Ecol.
Manage., 73, 271, 1995.

Pal, R., Invasive plants threaten Segetal weed vegetation
in South Hungary, Weed Technol., 18, 1314, 2004.

Pierre, B., A taxonomic, biogeographical and ecological
overview of invasive woody plants, J. Veg. Sci., 7, 121,
1996.

Pimentel, D., Ed., Biological Invasions: Economic and
Environmental Costs of Alien Plant, Animal, and Microbe
Species, CRC Press, Washington, DC, 369, 2002.

Plummer, R. and Armitage, D.R., Charting the new territory
of adaptive co-management: A Delphi study, Ecol. Soc., 12,
2, 10 [online], Available at http:==www.ecologyand
society.org=vol12=iss2=art10=, 2007.

Sauer, L.J., The Once and Future Forest: A Guide to Forest
Restoration Strategies, Island Press, Washington, DC, 380,
1998.

Schelhas, J., Buck, L., and Geisler, C., Introduction: The
challenge of adaptive collaborative management, in
Biological Diversity: Balancing Interests through Adaptive
Collaborative Management, Buck, L., Geisler, C., Schelhas,
J., and Wollenberg, E., Eds., CRC Press, Boca Raton, FL,
xix, 2001.

Schrader, G., A new working program on invasive alien
species started by the multinational European organization
dedicated to protecting plants, Weed Technol., 18, 1342,
2004.

Sheley, R.L. and Krueger-Mangold, J., Principles for
restoring invasive plant-infested rangeland, Weed Sci., 51,
260, 2003.



Simberloff, D., Impacts of introduced species in the United
States, Consequences, 2, 1, 1996.

Simberloff, D., Parker, I.M., and Windle, P.N., Introduced
species policy, management, and future research needs,
Front. Ecol. Environ., 3, 12, 2005.

Simberloff, D. and Stiling, P., How risky is biological
control? Ecology, 77, 1965, 1996.

Taylor, J.P. and McDaniel, K.C., Revegetation strategies
after saltcedar (Tamarix spp.) control in headwater,
transitional, and depositional watershed areas, Weed
Technol., 18, 1278, 2004.

U.S. Congress, Office of Technology Assessment, Harmful
Non-Indigenous Species in the United States, OTA-F-565,
U.S. Government Printing Office, Washington, DC, 391, 1993.

USDA Forest Service, Southern Research Station’s FIA Unit,
Invasive plant database, Knoxville, TN,

Vitousek, P.M., D’Antonio, C.M., Loope, L.L., and
Westbrooks, R., Biological invasions as global
environmental change, Am. Sci., 84, 468, 1996.

Von der Lippe, M. and Kowarik, I., Long-distance dispersal
of plants by vehicles as a driver of plant invasions,
Conserv. Biol., 21, 986, 2006.

Walters, C., Challenges in adaptive management of riparian
and coastal ecosystems, Conserv. Ecol. [online], 1, 2, 1,
Available at
http:==www.ecologyandsociety.org=vol1=iss2=art1=, 1997.

Westbrooks, R.G., New approaches for early detection and
rapid response to invasive plants in the United States,
Weed Technol., 18, 1469, 2004.



16 Chapter 16. Cogongrass (Imperata
cylindrica)-A Comprehensive Review of an
Invasive Grass*

Ahn, P.M., The optimum length of planned fallow, in Soils
Research in Agroforestry, Mongi, H.O. and Huxley, P.A.,
Eds., International Council for Research in Agroforestry
(ICRAF), Nairobi, Kenya, 15, 1978.

Akobundu, I.O. and Ekeleme, F.E., Effect of method of
Imperata cylindrica management on maize grain yield in the
derived savanna of south-western Nigeria, Weed Res.
(Oxford), 40, 335, 2000.

Akobundu, I.O., Ekeleme, F., and Chikoye, D., The influence
of fallow management system and frequency of cropping on
weed growth and crop yield, Weed Res. (Oxford), 39, 241,
1999.

Akobundu, I.O., Udensi, U.E., and Chikoye, D., Velvetbean
(Mucuna spp.) suppresses speargrass (Imperata cylindrica
(L.) Raeuschel) and increases maize yield, Int. J. Pest
Manage., 46, 103, 2000.

Anoka, U.A., Akobundu, I.O., and Okonkwo, S.N.C., Effect of
Gliricidia sepium (Jacq.) Steud. and Leucaena leucocephala
(Lam.) deWit on growth and development of Imperata
cylindrica (L.) Raeuschel, Agroforest. Syst., 16, 1, 1991.

Anonymous, Research report, USDA—Bureau of Animal Industry,
Chinsegut Hill Sanctuary, Brooksville, FL, 23, 1949.

Avav, T., Control of speargrass (Imperata cylindrica (L.)
Raeuschel) with glyphosate and fluazifop-butyl for soybean
(Glycine max (L.) Merr) production in savanna zone of
Nigeria, J. Sci. Food Agric., 80, 193, 2000.

Ayeni, A.O., Observations on the vegetative growth patterns
of speargrass [Imperata cylindrica (L.) Beauv.], Agric.
Ecosyst. Environ., 13, 301, 1985.

Ayeni, A.O. and Duke, W.B., The influence of rhizome
features on subsequent regenerative capacity in speargrass
(Imperata cylindrica (L.) Beauv.), Agric. Ecosyst.
Environ., 13, 309, 1985

Bagnall-Oakeley, H., Conroy, C., Faiz, A., Gunawan, A.,
Gouyon, A., Penot, E., Liangsutthissagon, S., Nguyen, H.D.,
and Anwar, C., Smallholder Imperata management strategies
used in rubber-based farming systems, Agroforest. Syst.,



36, 83, 1996.

Barnett, J.W., Jr., Byrd, J.D., Jr., and Mask, D.B.,
Efficacy of herbicides on cogongrass (Imperata cylindrica),
Proc. South. Weed Sci. Soc., 53, 227, 2000.

Barnett, J.W., Jr., Byrd, J.D., Jr., Bruce, L.M., Li, J.,
Mask, D.B.,Mathur, A., and Burnell, K.D., Cogongrass
[Imperata cylindrica (L.) Beauv.] can be detected using
hyperspectral reflectance data, Proc. South. Weed Sci. Soc.,
56, 354, 2003.

Barron, M.C., MacDonald, G.E., Brecke, B.J., and Shilling,
D.G., Integrated approaches to cogongrass [Imperata
cylindrica (L.) Beauv.] management, Proc. South. Weed Sci.
Soc., 55, 158, 2003.

Blair, G.J., Pualillin, P., and Samosir, S., Effect of
fertilizers on the yield and botanical composition of
pastures in South Sulawesi, Indonesia, Agron. J., 70, 559,
1978.

Boonitte, A. and Ritdhit, P., Alleopathic effects of some
weeds on mungbean plants (Vigna radiata), in Proc. First
Trop. Weed Conf., Hat Yai, Songkhia, Thailand, 2, 401,
1984.

Brewer, J.S. and Cralle, S.P., Phosphorus addition reduces
invasion of longleaf pine savanna (Southeastern USA) by an
non-indigenous grass (Imperata cylindrica), Plant Ecol.,
167, 237, 2003.

Brook, R.M., Review of literature on Imperata cylindrica
(L.) Raeuschel with particular reference to South East
Asia, Trop. Pest Manage., 35, 12, 1989.

Bryson, C.T. and Carter, R., Cogongrass, Imperata
cylindrica, in the United States, Weed Technol., 7, 1005,
1993.

Burnell, K.D., Byrd, J.D., Jr., and Meints, P.D.,
Evaluation of plant growth regulators for cogongrass
[Imperata cylindrica (L.) Beauv.] seed development and
control, Proc. South. Weed Sci. Soc., 56, 342, 2003a.

Burnell, K.D., Byrd, J.D., Jr., Ervin, J.D., Meints, P.D.,
Barnett, J.W., Jr., and Mask, D.B., Mowing and cultural
tactics for cogongrass [Imperata cylindrica (L.) Beauv.],
Proc. South. Weed Sci. Soc., 56, 352, 2003b.



Burnell, K.D., Byrd, J.D., Jr., Reddy, K.R., and Meints,
P.D., Phenological modeling of flower onset in cogongrass
[Imperata cylindrica (L.) Beauv.], Proc. South. Weed Sci.
Soc., 57, 321, 2004.

Burns, B.K., Byrd, J.D., Jr., Chesser, Z.B., Taylor, J.M.,
and Peyton, B.S., Cogongrass management using a Clearfield
cropping system, Proc. South. Weed Sci. Soc., 59, 193,
2006.

Casini, P., Vecchio, V., and Tamantiti, I., Allelopathic
interference of itchgrass and cogongrass: Germination and
early development of rice, Trop. Agric., 75, 445, 1998.

Chandrasrikul, A., A preliminary host list of plant
diseases in Thailand, Tech. Bull. 6, Department of
Agriculture, Bangkok, 23, 1962.

Cheng, K.T. and Chou, C., Ecotypic variation of Imperata
cylindrica populations in Taiwan. I. Morphological and
molecular evidences, Bot. Bull. Acad. Sinica, 38, 215,
1997.

Chikoye, D., Ekeleme, F., and Ambe, J.T., Survey of
distribution and farmers’ perceptions of speargrass
[Imperata cylindrica (L.) Raeuschel] in cassava-based
systems in West Africa, Int. J. Pest Manage., 45, 305,
1999.

Chikoye, D., Ekeleme, F., and Udensi, U., Cogongrass
suppression by intercropping cover crops in corn=cassava
systems, Weed Sci., 49, 658, 2001.

Chikoye, D., Manyong, V.M., Carsky, R.J., Ekeleme, F.,
Gbehounou, G., and Ahanchede, A., Response of speargrass
(Imperata cylindrica) to cover crops integrated with
handweeding and chemical control in maize and cassava, Crop
Prot., 21, 145, 2002.

Chikoye, D., Manyong, V.M., and Ekeleme, F.,
Characteristics of speargrass (Imperata cylindrica)
dominated fields in West Africa: Crops, soil properties,
farmer perceptions and management strategies, Crop Prot.,
19, 481, 2000.

Chikoye, D., Udensi, U.E., and Ogunyemi, S., Integrated
management of cogongrass [Imperata cylindrica (L.)
Rauesch.] in corn using tillage, glyphosate, row spacing,
cultivar and cover cropping, Agron. J., 97, 1164, 2005.



Chou, C. and Tsai, C., Genetic variation in the intergenic
spacer of ribosomal DNA of Imperata cylindrica (L.) Beauv.
var. major (Cogongrass) populations in Taiwan, Bot. Bull.
Acad. Sinica, 40, 319, 1999.

Coile, N.C. and Shilling, D.G., Cogongrass, Imperata
cylindrica (L.) Beauv.: A good grass gone bad! Bot. Circ.
No. 28, Florida Department of Agricultural and Consumer
Services, Tallahassee, FL, 4, 1993.

Collins, A.R., Implications of plant diversity and soil
chemical properties for cogongrass ( Imperata cylindrica)
invasion in Northwest Florida, Ph.D. dissertation,
University of Florida, Gainesville, FL, 77, 2005.

Coster, C., Some observations on the growth and control of
Imperata cylindrica, Tectona, 25, 383, 1932.

Coster, C., Grass in teak Taungya plantations, Indian For.,
65, 169, 1939.

Cummings, J., Reid, N., Davies, I., and Grants, C.,
Adaptive restoration of sand-mined areas for biological
conservation, J. Appl. Ecol., 42, 160, 2005.

Darkwa, E.O., Oti-Boateng, C., Willcocks, T.J., Terry,
P.J., Johnson, B.K., Nyalemegbe, K., and Yangyuoru, M.,
Weed management of vertisols for small-scale farmers in
Ghana, Int. J. Pest Manage., 47, 299, 2001.

Dela Cruz, R.E., Constraints and strategies for the
regeneration of Imperata grasslands, in Forest Regeneration
in Southeast Asia, Proceedings of the Symposium in Bogor,
Indonesia, Biotropica Special Publ. No. 25, Bogor,
Indonesia, 23, 1986.

Dickens, R., Cogongrass in Alabama after sixty years, Weed
Sci., 22, 177, 1974.

Dickens, R. and Buchanan, G.A., Control of cogongrass with
herbicides, Weed Sci., 23, 194, 1975.

Dickens, R. and Moore, G.M., Effects of light, temperature,
KNO 3 , and storage on germination of cogongrass, Agron.
J., 66, 187, 1974.

Dinerstein, E., An ecological survey of the Royal
Karnali-Bardia wildlife reserve, Nepal, Part 1: Vegetation,
modifying factors, and successional relationships, Biol.
Conserv., 15, 127, 1979a.



Dinerstein, E., An ecological survey of the Royal
Karnali-Bardia wildlife reserve, Nepal, Part 2:
Habitat=animal interactions, Biol. Conserv., 16, 265,
1979b.

Dove, M.R., Anthropogenic grasslands in Southeast Asia:
Sociology of knowledge and implications for agroforestry,
Agrofor. Syst., 61, 423, 2004.

Dozier, H., Gaffney, J.F., McDonald, S.K., Johnson,
E.R.R.L., and Shilling, D.G., Cogongrass in the United
States: History, ecology, impacts, and management, Weed
Technol., 12, 737, 1998.

English, R., The regulation of axillary bud development in
the rhizomes of cogongrass (Imperata cylindrica (L.)
Beauv.), Ph.D. dissertation, University of Florida,
Gainesville, FL, 123, 1998.

Eussen, J.H.H., Some competition experiments with
alang-alang [Imperata cylindrica (L.) Beauv.] in
replacement series, Oecologia, 40, 351, 1979.

Eussen, J.H.H., Biological and ecological aspects of
alang-alang [Imperata cylindrica (L.) Beauv.], in
Proceedings of BIOTROP Workshop on Alang-Alang in Bogor,
Biotropica Special Publ. No. 5, Bogor, Indonesia, 15, 1980.

Eussen, J.H.H. and Soerjani, M., Problems and control of
‘alang-alang’ [Imperata cylindrica (L.) Beauv.] in
Indonesia, Proc. Fifth Annu. Conf. Asian-Pacific Weed Sci.
Soc., 5, 58, 1975.

Eussen, J.H.H. and Wirjahardja, S., Studies of an
alang-alang, Imperata cylindrica (L.) Beauv. vegetation,
Biotrop. Bull., 6, 24, 1973.

Eussen, J.H.H., Slamet, S., and Soeroto, D., Competition
between alang-alang [Imperata cylindrica (L.) Beauv.] and
some crop plants, Biotropica Bull. No. 10, SEAMEO Regional
Center for Tropical Biology, Bogor, Indonesia, 1976.

Faircloth, W.H., Patterson, M.G., Teem, D.H., and Miller,
J.H., Cogongrass (Imperata cylindrica): Management tactics
on rights-of-way, Proc. South. Weed Sci. Soc., 55, 162,
2003.

Friday, K.S., Drilling, M.E., and Garrity, D.P., Imperata
grassland rehabilitation using agroforestry and assisted



natural regeneration, ICRAF, Southeast Asia Regional
Center, Bogor, Indonesia, 1999.

Gabel, M.L., A biosystematic study of the genus Imperata
(Gramineae: Andropogoneae), Ph.D. dissertation, Iowa State
University, Ames, IA, 94, 1982.

Gaffney, J.F., Ecophysiological and technical factors
influencing the management of cogongrass (Imperata
cylindrica), Ph.D. dissertation, University of Florida,
Gainesville, FL, 111, 1996.

Gaffney, J.F. and Shilling, D.G., Factors influencing the
activity of axillary buds in cogongrass (Imperata
cylindrica) rhizomes, Proc. South. Weed Sci. Soc., 47, 182,
1995.

Garrity, D.P., Ed., Special issue: Agroforestry innovations
for Imperata grassland rehabilitation, Agrofor. Syst., 36,
1, 1996=1997.

Garrity, D.P., Kummer, D.M., and Guiang, E.S., Country
profile: The Philippines, in Sustainable Agriculture and the
Environment in the Humid Tropics, US National Research
Council, National Academy of Science, Washington, DC, 1993.

Garrity, D.P., Soekardi, M., Van Noordwijk, M., De La Cruz,
R., Pathak, P.S., Gunasena, H.P.M., Van So, N., Huijun, G.,
and Majid, N.M., The Imperata grasslands of tropical Asia:
Area, distribution, and typology, Agrofor. Syst., 36, 3,
1996.

Goltenboth, F. and Hutter, C.P., New options for land
rehabilitation and landscape ecology in southeast Asia by
‘‘rainforestation farming,’’ J. Nat. Conserv., 12, 181,
2004.

Greenlee, J., The Encyclopedia of Ornamental Grasses: How
to Grow and Use over 250 Beautiful and Versatile Plants,
Michael Friedman, New York, 1992.

Grime, J.P., Evidence for the existence of three primary
strategies in plants and its relevance to ecological and
evolutionary theory, Am. Nat., 111, 1169, 1977.

Hall, D.W., The grasses of Florida, Ph.D. dissertation,
University of Florida, Gainesville, FL, 508, 1978.

Hall, D.W., Weed watch . . . cogongrass, Florida Weed Sci.
Soc. Newsl., 5, 1, 1983.



Hall, D.W., Is cogongrass really an exotic? Wildland Weeds,
1, 14, 1998.

Hartemink, A.E. and O’Sullivan, J.N., Leaf litter
decomposition of Piper aduncum, Gliricidia sepium and
Imperata cylindrica in the humid lowlands of Papua New
Guinea, Plant Soil, 230, 115, 2001.

Hartley, C.W.S., An experiment on mechanical methods of
Lalan eradication,Malay Agric. J., 32, 236, 1949.

Hitchcock, A.S., Manual of the Grasses of the United
States, 2nd ed., Misc. Publ. No. 200, U.S. Department of
Agriculture, Washington, DC, 1051, 1951.

Holly, D.C. and Ervin, G.N., Characterization and
quantitative assessment of interspecific and intraspecific
penetration of below-ground vegetation by cogongrass
[Imperata cylindrica (L.) Beauv.] rhizomes, Weed Biol.
Manage., 6, 120, 2006.

Holm, L.E., Weed problems in developing countries, Weed
Sci., 17, 113, 1969.

Holm, L.G., Pucknett, D.L., Pancho, J.B., and Herberger,
J.P., The World’s Worst Weeds, Distribution and Biology,
University Press of Hawaii, Honolulu, HI, 1977.

Hubbard, C.E., Imperata cylindrica: Taxonomy, distribution,
economic significance, and control, Imp. Agric. Bur. Joint
Pub. No. 7, Imperial Bureau Pastures and Forage Crops,
Aberystwyth, Wales, Great Britain, 53, 1944.

Ibewiro, B., Sanginga, N., Vanlauwe, B., and Merckx, R.,
Evaluation of symbiotic dinitrogen inputs of herbaceous
legumes into tropical cover-crop systems, Biol. Fertil.
Soils., 32, 234, 2000.

International Institute of Tropical Agriculture (IITA),
Annual report of 1977, International Institute of Tropical
Agriculture, Ibadan, 37, 1977.

Islam, K.R., Ahmed, M.R., Bhuiyan, M.K., and Badruddin, A.,
Deforestation effects on vegetative regeneration and soil
quality in tropical semi-green degraded and protected
forests of Bangladesh, Land Degrad. Dev., 12, 45, 2001.

Ivens, G.W., Imperata cylindrica (L.) Beauv. in West
African agriculture, in Proceedings of BIOTROP Workshop on



Alang-Alang in Bogor, July 27–29, 1976, Biotropica Special
Publ. No. 5, Bogor, Indonesia, 149, 1980.

Ivy, D.N., Byrd, J.D., Jr., Peyton, B.S., Taylor, J.M., and
Burnell, K.D., Evaluation of herbicides for activity on
cogongrass, Proc. South. Weed Sci. Soc., 59, 196, 2006.

Johnson, E.R.R.L., Gaffney, J.F., and Shilling, D.G.,
Revegetation as a part of an integrated management approach
for the control of cogongrass (Imperata cylindrica), Proc.
South. Weed Sci. Soc., 50, 141, 1997.

Johnson, E.R.R.L., Gaffney, J.F., and Shilling, D.G., The
influence of discing on the efficacy of imazapyr for
cogongrass [Imperata cylindrica (L.) Beauv.] control, Proc.
South. Weed Sci. Soc., 52, 165, 1999.

Johnson, E.R.R.L., Shilling, D.G., MacDonald, G.E.,
Gaffney, J.F., and Brecke, B.J., Time of year, rate of
herbicide application, and revegetation: Factors that
influence the control of cogongrass [Imperata cylindrica
(L.) Beauv.] control, Proc. South. Weed Sci. Soc., 53, 70,
2000.

Jose, S., Cox, J., Miller, D.L., Shilling, D.G., and
Merritt, S., Alien plant invasions: The story of cogongrass
in southeastern forests, J. For., 100, 41, 2002.

Jouquet, P., Boulain, N., Gignoux, J., and Lepage, M.,
Association between subterranean termites and grass in a
West African savanna: Spatial pattern analysis shows a
significant role for Odontotermes n. pauperans, Appl. Soil
Ecol., 27, 99, 2004.

Kaewkrom, P., Gajaseni, J., Jordan, C.F., and Gajaseni, N.,
Floristic regeneration in five types of teak plantations in
Thailand, For. Ecol. Manage., 210, 351, 2005.

Ketterer, E.A., MacDonald, G.E., Ferrell, J.A., Barron,
M.C., and Sellers, B.A., Studies to enhance herbicide
activity in cogongrass [Imperata cylindrica (L.) Beauv.],
Proc. South. Weed Sci. Soc., 59, 205, 2006.

King, S.E. and Grace, J.B., The effects of gap size and
disturbance type on invasion of wet pine savanna by
cogongrass, Imperata cylindrica (Poaceae), Am. J. Bot., 87,
1279, 2000a.

King, S.E. and Grace, J.B., The effects of soil flooding on
the establishment of cogongrass (Imperata cylindrica), a



nonindigenous invader of the southeastern United States,
Wetlands, 20, 300, 2000b.

Koger, C.H. and Bryson, C.T., Effect of cogongrass
(Imperata cylindrica) residues on bermudagrass (Cynodon
dactylon) and Italian ryegrass (Lolium multiflorum), Proc.
South. Weed Sci. Soc., 56, 341, 2003.

Kosonen, M., Otsamo, A., and Kuusipalo, J., Financial,
economic and environmental profitability of reforestation of
Imperata grasslands in Indonesia, For. Ecol. Manage., 99,
247, 1997.

Kumar, P. and Sood, B.R., Renovation of Imperata cylindrica
dominant natural grassland through the introduction of
improved grass species, Indian J. Agron., 43, 183, 1998.

Kuusipalo, J., Adjers, G., Jafarsidik, Y., Otsamo, A.,
Tuomela, K., and Vuokko, R., Restoration of natural
vegetation in degraded Imperata cylindrica grassland:
Understorey development in forest plantations, J. Veg.
Sci., 6, 205, 1995.

Lee, S.A., Germination, rhizome survival, and control of
Imperata cylindrica (L.) Beauv. on peat, MARDI Res. Bull.,
5, 1, 1977.

Lippincott, C.L., Effects of Imperata cylindrica (L.)
Beauv. (cogongrass) invasion on fire regime in Florida
sandhill, Nat. Areas J., 20, 140, 2000.

MacDicken, K.G., Hairiah, K.L., Otsamo, A., Duguma, B., and
Majid, N.M., Shade based control of Imperata cylindrica:
Tree fallows and cover crops, Agrofor. Syst., 36, 131,
1997.

MacDonald, G.E., Shilling, D.G., Meeker, J., Charudattan,
R., Minno, M., Van Loan, A., DeValerio, J., Yandoc, C., and
Johnson, E.R.R.L., Integrated management of non-native
invasive plants in southeastern pine forest
ecosystems—Cogongrass as a model system, Final Report, USDA
Forest Service, Forest Health Technologies, Washington, DC,
50, 2001.

MacDonald, G.E., Johnson, E.R.R.L., Shilling, D.G., Miller,
D.L., and Brecke, B.J., The use of imazapyr and imazapic
for cogongrass [Imperata cylindrica (L.) Beauv.] control,
Proc. South. Weed Sci. Soc., 55, 110, 2002.

Mangoendiharjo, S., Some notes on the natural enemies of



alang-alang (Imperata cylindrica) in Java, in Proceedings
of BIOTROP Workshop on Alang-Alang in Bogor, July 27–29,
1976, Biotropica Special Publ. No. 5, Bogor, Indonesia, 47,
1980.

Marchbanks, P.R., Byrd, J.D., Jr., Barnett, J.W., Jr.,
Mask, D.B., and Burnell, K.D., Comparison of Burch Wet
Blade 1 and conventional boom applications for control of
cogongrass (Imperata cylindrica), Proc. South. Weed Sci.
Soc., 55, 66, 2002.

Mask, D.B., Byrd, J.D., Jr., and Barnett, J.W., Jr.,
Efficacy of postemergence gramincides on cogongrass
(Imperata cylindrica), Proc. South. Weed Sci. Soc., 53,
225, 2000.

Mask, D.B., Byrd, J.D., Jr., and Barnett, J.W., Jr., Will
postemergent graminicides and mowing control cogongrass
(Imperata cylindrica)? Proc. South. Weed Sci. Soc., 54, 63,
2001.

Matlack, G.R., Exotic plant species in Mississippi, USA:
Critical issues in management and research, Nat. Areas J.,
22, 241, 2002.

Matsunaga, K., Ikeda, M., Shibuya, M., and Ohizumi, Y.,
Cylindol A, a novel biphenylether with 5-lipoxygenase
inhibitory activity, and a related compound from Imperata
cylindrica, J. Nat. Prod., 57, 1290, 1994a.

Matsunaga, K., Shibuya, M., and Ohizumi, Y., Cylindrene, a
novel sesquiterpenoid from Imperata cylindrica with
inhibitory activity on contractions of vascular smooth
muscle, J. Nat. Prod., 57, 1290, 1994b.

Matsunaga, K., Shibuya, M., and Ohizumi, Y., Graminone B, a
novel lignan with vasodilative activity from Imperata
cylindrica, J. Nat. Prod., 57, 1734, 1994c.

Matsunaga, K., Shibuya, M., and Ohizumi, Y., Imperanene, a
novel phenolic compound with platelet aggregation
inhibitory activity from Imperata cylindrica, J. Nat.
Prod., 58, 138, 1995.

McDonald, S.K., Shilling, D.G., Bewick, T.A., Okoli,
C.A.N., and Smith, R., Sexual reproduction by cogongrass,
Imperata cylindrica, Proc. South. Weed Sci. Soc., 48, 188,
1995.

McDonald, S.K., Shilling, D.G., Okoli, C.A.N., Bewick,



T.A., Gordon, D., Hall, D., and Smith, R., Population
dynamics of cogongrass, Proc. South. Weed Sci. Soc., 49,
156, 1996.

Menz, K.M. and Grist, P., Increasing rubber planting
density to shade Imperata: A bioeconomic modelling
approach, Agrofor. Syst., 34, 291, 1996.

Miller, J.H., Refining rates and treatment sequences for
cogongrass (Imperata cylindrica) control with imazapyr and
glyphosate, Proc. South. Weed Sci. Soc., 53, 131, 2000.

Moe, S.R. and Wegge, P., The effects of cutting and burning
on grass quality and axis deer (Axis axis) use of grassland
in lowland Nepal, J. Trop. Ecol., 13, 279, 1997.

Myers, M.T., Byrd, J.D., Jr., Peyton, B.S., Burns, B.K.,
Wright, R.S., and Burnell, K.D., Should aboveground biomass
be removed before herbicide applications for control of
cogongrass? Proc. South. Weed Sci. Soc., 59, 197, 2006.

Naiola, B.P., Growth variation of some Indonesian
alang-alang clones, in Proc. Eighth AsianPacific Weed Sci.
Soc. Conf., Vol. I, Bangalore, India, 291, 1981.

Neldner, V.J., Fensham, R.J., Clarkson, J.R., and Stanton,
J.P., The natural grasslands of Cape York pensinsula,
Australia: Description, distribution and conservation
status, Biol. Conserv., 81, 121, 1997.

Ohta, S., Influence of deforestation on the soils of the
Pantabangan area, Central Luzon, the Philippines, Soil Sci.
Plant Nutr., 36, 561, 1990.

Otsamo, A., Effect of nurse tree species on early growth of
Anisoptera marginata Korth. (Dipterocarpaceae) on an
Imperata cylindrica (L.) Beauv. grassland site in South
Kalimantan, Indonesia, For. Ecol. Manage., 105, 303, 1998a.

Otsamo, A., Removal of Acacia mangium overstorey increased
growth of underplanted Anisoptera marginata
(Dipterocarpaceae) on an Imperata cylindrica grassland site
in South Kalimantan, Indonesia, New For., 16, 71, 1998b.

Otsamo, A., Secondary forest regeneration under
fast-growing forest plantations on degraded Imperata
cylindrica grasslands, New For., 19, 69, 2000a.

Otsamo, A., Early development of three planted indigenous
tree species and natural understorey vegetation in



artificial gaps in an Acacia mangium stand on an Imperata
cylindrica grassland site in South Kalimantan, Indonesia,
New For., 19, 51, 2000b.

Otsamo, A., Forest plantations on Imperata grasslands in
Indonesia—Establishment, silviculture and utilization
potential, Ph.D. dissertation, University of Helsinki,
Helsinki, Finland, 85, 2001. Available at
honeybee.helsinki.fi=tropic=Aotsamo.pdf.

Otsamo, A., Early effects of four fast-growing tree species
and their planting density on ground vegetation in Imperata
grasslands, New For., 23, 1, 2002.

Otsamo, A., Adjers, G., Hadi, T.S., Kuusipalo, J., Tuomela,
K., and Vuokko, R., Effect of site preparation and initial
fertilization on the establishment and growth of four
plantation tree species used in reforestation of Imperata
cylindrica (L.) Beauv. dominated grasslands, Forest Ecol.
Manage., 73, 271, 1995a.

Otsamo, A., Hadi, T.S., Adjers, G., Kuusipalo J., and
Vuokko, R., Performance and yield of 14 eucalypt species on
Imperata cylindrica (L.) Beauv. grassland 3 years after
planting, New For., 10, 257, 1995b.

Otsamo, A., Adjers, G., Hadi, T.S., Kuusipalo, J., and
Vuokko, R., Evaluation of reforestation potential of 83
tree species planted on Imperata cylindrica dominated
grassland: A case study from South Kalimantan, Indonesia,
New For., 14, 127, 1997.

Patterson, D.T., Shading effects on growth and partitioning
of plant biomass in cogongrass (Imperata cylindrica) from
shaded and exposed habitats, Weed Sci., 28, 735, 1980.

Patterson, D.T. and McWhorter, C.G., Distribution and
control of cogongrass (Imperata cylindrica) in Mississippi,
Proc. South. Weed Sci. Soc., 33, 251, 1980.

Patterson, D.T., Flint, E.P., and Dickens, R., Effects of
temperature, photoperiod, and population source on the
growth of cogongrass (Imperata cylindrica), Weed Sci., 28,
505, 1980.

Patterson, D.T., Terrell, E.E., and Dickens, R., Cogongrass
in Mississippi, Miss. Agric. For. Exp. Stn. Res. Rep., 46,
1, 1983.

Paul, R. and C.D. Elmore, Weeds and the C 4 syndrome, Weeds



Today, 15, 3, 1984.

Peet, N.B., Watkinson, A.R., Bell, D.J., and Kattel, B.J.,
Plant diversity in the threatened sub-tropical grasslands
of Nepal, Biol. Conserv., 88, 193, 1999a.

Peet, N.B., Watkinson, A.R., Bell, D.J., and Sharma, U.R.,
The conservation management of Imperata cylindrica
grassland in Nepal with fire and cutting: An experimental
approach, J. Appl. Ecol., 36, 374, 1999b.

Pendleton, R.L., Cogongrass, Imperata cylindrica in the
western hemisphere, Agron. J., 40, 1047, 1948.

Peng, S.Y., The Biology and Control of Weeds in Sugarcane,
Developments in Crop Science, Vol. 4, Elsevier Science, New
York, 326, 1984.

Potter, L., Agricultural intensification in Indonesia:
Outside pressures and indigenous Strategies, Asia Pac.
Viewp., 42, 305, 2001.

Potter, L., Lee, J., and Thorburn, K., Reinventing
Imperata: Revaluing alang-alang grasslands in Indonesia,
Dev. Change., 31, 1037, 2000.

Ramsey, C.L., Jose, S., Miller, D.L., Cox, J., Portier,
K.M., Shilling, D.G., and Merritt, S., Cogongrass [Imperata
cylindrica (L.) Beauv.] response to herbicides and disking
on a cutover site in a mid-rotation pine plantation in
southern USA, For. Ecol. Manage., 179, 195, 2003.

Sajise, P.E., Evaluation of Cogon (Imperata cylindrica L.)
Beauv. as a seral stage in Philippine vegetational
succession. I. The cogonal seral stage and plant
succession. II. Autecological studies on cogon, Ph.D.
dissertation, Cornell University, Ithaca, NY, 1972.

Sajise, P.E., Evaluation of cogon [Imperata cylindrica (L.)
Beauv.] as a serial stage in Philippine vegetational
succession. I. The cogonal seral stage and plant
succession. II. Autecological studies on cogon,
Dissertation Abstracts International B, 3040, 1973 (from
Weed Abstracts No. 1339, 1976).

Sandanam, S. and Jayasinghe, H.D., Manual and chemical
control of Imperata cylindrica on tea land in Sri Lanka,
PANS, 23, 421, 1977.

Santiago, A., Studies on the autecology of Imperata



cylindrica (L.) Beauv., in Proceedings of Ninth
International Grassland Congress, San Paulo, Brazil, 499,
1965.

Santiago, A., Gene ecological aspects of the Imperata weed
and practical implications, in Proceedings of BIOTROP
Workshop on Alang-Alang in Bogor, July 27–29, 1976,
Biotropica Special Publ. No. 5, Bogor, Indonesia, 23, 1980.

Saxena, K.G. and Ramakrishnan, P.S., Growth and allocation
strategies of some perennial weeds of slash and burn
agriculture (jhum) in northeastern India, Can. J. Bot., 61,
1300, 1983.

Seavoy, R.E., The origin of tropical grasslands in
Kalimantan, Indonesia, J. Trop. Geogr., 40, 48, 1975.

Shilling, D.G., Bewick, T.A., Gaffney, J.F., McDonald,
S.K., Chase, C.A., and Johnson, E.R.R.L., Ecology,
physiology, and management of cogongrass (Imperata
cylindrica), Final Report, Florida Institute of Phosphate
Research, Bartow, FL, 128, 1997.

Snelder, D.J., Soil properties of Imperata grasslands and
prospects for tree-based farming systems in Northeast
Luzon, The Philippines, Agroforest. Syst., 52, 27, 2001.

Soedarsan, A., The effect of alang-alang [Imperata
cylindrica (L.) Raeuschel] and control techniques on
plantation crops, in Proceedings of BIOTROP Workshop on
Alang-Alang in Bogor, July 27–29, 1976, Biotropica Special
Publ. No. 5, Bogor, Indonesia, 71, 1980.

Soemarwoto, O., The Effect of Light and Potassium Nitrate
on the Germination of AlangAlang [Imperata cylindrica (L.)
Beauv.], University of Gadjah Mada, Jogjakarta, Indonesia,
13, 1959.

Soenarjo, E., Alang-alang gall midge potential as an
alternate host for parasitoids, Int. Rice Res. Newsl., 11,
22, 1986.

Soerianegara, I., The alang-alang (Imperata cylindrica (L.)
Beauv.) problem in forestry, in Proceedings of BIOTROP
Workshop on Alang-Alang in Bogor, July 27–29, 1976,
Biotropica Special Publ. No. 5, Bogor, Indonesia, 237,
1980.

Soerjani, M., Alang-alang Imperata cylindrica (L.) Beav.,
pattern of growth as related to its problem of control,



Biol. Trop. Bull., 1, 88, 1970.

Soerjani, M. and Soemarwoto, O., Some factors affecting
germination of alang-alang Imperata cylindrica rhizome
buds, PANS, 15, 376, 1969.

Sriyani, N., Hopen, H.J., Balke, N.E., Tjitrosemito, S.,
and Soerianegara, I., Rhizome bud kill of alang-alang
(Imperata cylindrica) as affected by glyphosate absorption,
translocation and exudation, Biotrop. Spec. Publ., 58, 93,
1996.

Stobbs, T.H., Animal production from Hyparthena grassland
oversown with Stylosanthes gracilis, East Afr. Agric. For.
J., 35, 128, 1969.

Suganda, T. and Yulia, E., Effect of crude water extract of
cogongrass (Imperata cylindrica Beauv.) rhizome against
fusarium wilt disease of tomato, Int. Pest Control., 40,
79, 1998.

Suryatna, E.S. and McIntosh, J.L., Food crops production
and control of Imperata cylindrica (L.) Beauv. on small
farms, 135, in Proceedings of BIOTROP Workshop on
AlangAlang in Bogor, July 27–29, 1976, Biotropica Special
Publ. No. 5, Bogor, Indonesia, 15, 1980.

Suyanto, S., Permana, R.P., Khususiyah, N., and Joshi, L.,
Land tenure, agroforestry adoption, and reduction in fire
hazard in a forest zone: A case study from Lampung,
Sumatra, Indonesia, Agroforestry Syst., 65, 1, 2005.

Tabor, P., Cogongrass, Imperata cylindrica (L.) Beauv., in
the southeastern United States, Agron. J., 41, 270, 1949.

Tabor, P., Comments on cogon and torpedograsses: A
challenge to weed workers, Weeds, 1, 374, 1952.

Tanner, G.W., Wood, J.M., and Jones, S.A., Cogongrass
(Imperata cylindrica) control with glyphosate, Fla. Sci.,
55, 112, 1992.

Terry, P.J., Adjers, G., Akobundu, I.O., Anoka, A.U.,
Drilling, M.E., Tjitrosemito, S., and Utomo, M., Herbicides
and mechanical control of Imperata cylindrica as a first
step in grassland rehabilitation, Agroforest. Syst., 36,
151, 1997.

Tominaga, T., Growth of seedlings and plants from rhizome
pieces of cogongrass (Imperata cylindrica (L.) Beauv.),



Weed Biol. Manage., 3, 193, 2003.

Townson, J.K. and Butler, R., Uptake, translocation and
phytotoxicity of imazapyr and glyphosate in Imperata
cylindrica (L.). Raeuschel: Effect of herbicide
concentration, position of deposit and two methods of
direct contact application, Weed Res. (Oxford), 30, 235,
1990.

Tuomela, K., Otsamo, A., Kuusipalo, J., Vuokko, R., and
Nikles, G., Effect of provenance variation and singling and
pruning on early growth of Acacia mangium Willd. plantation
on Imperata cylindrica (L.) Beauv. dominated grassland,
For. Ecol. Manage., 84, 241, 1996.

Turvey, N.D., Growth at age 30 months of Acacia and
Eucalyptus species planted in Imperata grasslands in
Kalimantan Selatan, Indonesia, For. Ecol. Manage., 82, 185,
1996.

Udensi, U.E., Akobundu, I.O., Ayeni, A.O., and Chikoye, D.,
Management of cogongrass (Imperata cylindrica) with
velvetbean (Mucuna pruriens var. utilis) and herbicides,
Weed Technol., 13, 201, 1999.

Van Loan, A.N., Meeker, J.R., and Minno, M.C., Cogongrass,
in Biological Control of Invasive Plants in the Eastern
United States, Van Driesche, R., Ed., USDA Forest Service
Publication FHTET-2002–04, Washington, DC, 413, 2002.

Van Noordwijk, M., Hairiah, K., Partoharjono, S., Labios,
R.V., and Garrity, D.P., Foodcrop-based production systems
as sustainable alternatives for Imperata grasslands?
Agrofor. Syst., 36, 55, 1996.

Vayssiere, P., Les mauvaises herbes en Indo-Malasie, J.
Agric. Trop. Bot. Appl., 4, 392, 1957.

Verma, J., Singh, B.P., Gangal, S.V., Arora, N., and
Sridhara, S., Purification and partial characterization of a
67-kD cross-reactive allergen from Imperata cylindrica
pollen extract, Int. Arch. Allergy. Immunol., 122, 251,
2000.

Versteeg, M.N., Amadji, F., Eteka, A., Gogan, A., and
Koudokpon, V., Farmers adoptability ofMucuna fallowing and
agroforestry techniques in the coastal savanna of Benin,
Agric. Syst., 56, 269, 1998.

Wilcut, J.W., Dute, R.R., Truelove, B., and Davis, D.E.,



Factors limiting distribution of cogongrass, Imperata
cylindrica, and torpedograss, Panicum repens,Weed Sci., 36,
577, 1988a.

Wilcut, J.W., Truelove, B., Davis, D.E., and Williams,
J.C., Temperature factors limiting the spread of cogongrass
(Imperata cylindrica) and torpedograss (Panicum repens),
Weed Sci., 36, 49, 1988b.

Willard, T.R., Biology, ecology and management of
cogongrass [Imperata cylindrica (L.) Beauv.], Ph.D.
dissertation, University of Florida, Gainesville, FL, 113,
1988.

Willard, T.R. and Shilling, D.G., The influence of growth
stage and mowing on competition between Paspalum notatum
and Imperata cylindrica, Trop. Grassl., 24, 81, 1990.

Willard, T.R., Hall, D.W., Shilling, D.G., Lewis, J.A., and
Currey, W.L., Cogongrass ( Imperata cylindrica)
distribution on Florida highway rights-of-way, Weed
Technol., 4, 658, 1990.

Willard, T.R., Shilling, D.G., Gaffney, J.F., and Currey,
W.L., Mechanical and chemical control of cogongrass
(Imperata cylindrica), Weed Technol., 10, 722, 1996.

Willard, T.R., Gaffney, J.F., and Shilling, D.G., Influence
of herbicide combinations and application technology on
cogongrass (Imperata cylindrica) control,Weed Technol., 11,
76, 1997.

Yandoc, C., Biological control of cogongrass, Imperata
cylindrica (L.) Beauv., Ph.D. dissertation, University of
Florida, Gainesville, FL, 120, 2001.

Yandoc, C., Charudattan, R., and Shilling, D.G.,
Suppression of cogongrass (Imperata cylindrica) by a
bioherbicide fungus and plant competition, Weed Sci., 52,
649, 2004.

Yandoc, C., Charudattan, R., and Shilling, D.G.,
Enhancement of efficacy of Bipolaris sacchari (E.Butler)
Shoem., a bioherbicide agent of cogongrass [Imperata
cylindrica (L.) Beauv.], with adjuvants, Weed Sci. Soc. Am.
Abstr., 39, 72, 1999.

Yoon, S.J., Lee, M.K., Sung, S.H., and Kim, Y.C.,
Neuroprotective 2-(2-phenylethyl)chromones of Imperata
cylindrical, J. Nat. Prod., 69, 290, 2006.





17 Chapter 17. Exotic Plant Species
Invasion and Control in Great Smoky
Mountains National Park, United States

Amrine, J.W., Multiflora rose, in Biological Control of
Invasive Plants in the Eastern United States, Van Driesche,
R., Lyons, S., Blossey, B., Hoddle, M., and Reardon, R.,
Eds., Publication FHTET-2002–04, USDA Forest Service,
Washington, DC, Chap. 22, 2002.

Bailey, C., Tennessee Natural Heritage Program rare plant
list: 2004, Division of Natural Heritage, Tennessee
Department of Environment and Conservation, Nashville, TN,
2004.

Barden, L.S., Invasion ofMicrostegium vimineum (Poaceae),
an exotic, annual, shade-tolerant, C 4 grass, into a North
Carolina floodplain, Am. Midl. Nat., 123, 122, 1987.

Bartuszevige, A.M., Gorchov, D.L., and Raab, L., The
relative importance of landscape and community features in
the invasion of an exotic shrub in a fragmented landscape,
Ecography, 29, 213, 2006.

Bowen, B., Johnson, K., Franklin, S., Call, G., and Webber,
M., Invasive exotic pest plants in Tennessee, J. Tenn.
Acad. Sci., 77, 45, 2002.

Bransby, D.I., Sladden, S.E., and Aiken, G.E., Mimosa as a
forage plant: A preliminary evaluation, in Proc. Forage
Grassl.Conf., American Forage and Grassland Council,
Georgetown, TX, 28, 1992.

Brose, P., Schuler, T.M., Van Lear, D., and Best, J.,
Bringing fire back: The changing regimes of the Appalachian
mixed-oak forests, J. For., 99, 30, 2001.

Brothers, T.S. and Spingarn, A., Forest fragmentation and
alien plant invasion of central Indiana old-growth forests,
Conserv. Biol., 6, 91, 1992.

Brown, M.L., The Wild East: A Biography of the Great Smoky
Mountains, University of Florida Press, Gainesville, FL,
137, 2000.

Burkett, V., Ritschard, R., McNulty, S., and O’Brien, J.J.,
Potential consequences of climate variability and change
for the southeastern United States, in Climate Change
Impacts on the United States: The Potential Consequences of
Climate Variability and Change: Report of the National



Assessment Synthesis Team, US Climate Change Science
Program=US Global Change Research Program, Washington, DC,
Chap. 5, 2001.

Cadenasso, M.L. and Pickett, S.T.A., Effect of edge
structure on the flux of species into forest interiors,
Conserv. Biol., 15, 91, 2001.

Callaway, R.M. and Aschehoug, E.T., Invasive plants versus
their new and old neighbors: A mechanism for exotic
invasion, Science, 290, 521, 2000.

Callaway, R.M. and Ridenour, W.M., Novel weapons: Invasive
success and the evolution of increased competitive ability,
Front. Ecol. Environ., 2, 436, 2004.

Cavers, P.B., Heagy, M.I., and Kokron, R.F., The biology of
Canadian weeds. 35. Alliaria petiolata (M. Bieb.) Cavara
and Grande, Can. J. Plant Sci., 59, 217, 1979.

Chappelka, A.H. and Samuelson, L.J., Ambient ozone effects
on forest trees of the eastern United States: A review, New
Phytol., 139, 91, 1998.

Claridge, K. and Franklin, S.B., Compensation and
plasticity in an invasive plant species, Biol. Invasions,
4, 339, 2002.

Clebsch, E.E.C., Clements, R., and Wofford, B.E., Survey
and documentation of exotic plants in Great Smoky Mountains
National Park, Cooperative Agreement CA-5460-5-8004, U.S.
Department of Interior, National Park Service=University of
Tennessee, Knoxville, TN, 1989.

Drees, L., A retrospective on NPS invasive species policy
and management, Park Sci., 22, 21, 2004.

Dwernychuk, L.W., Cau, H.D., Hatfield, C.T., Boivin, T.G.,
Hung, T.M., Dung, P.T., and Thai, N.D., Dioxin reservoirs
in southern Viet Nam—A legacy of Agent Orange, Chemosphere,
47, 117, 2002.

Edgin, B. and Ebinger, J.E., Control of autumn olive
(Elaeagnus umbellata Thunb.) at Beall Woods Nature
Preserve, Illinois, USA, Nat. Areas J., 21, 386, 2001.

Ehrenfeld, J.G., Effects of exotic plant invasion on soil
nutrient cycling processes, Ecosystems, 6, 503, 2003.

Emery, S.M. and Gross, K.L., Effects of timing of



prescribed fire on the demography of an invasive plant,
spotted knapweed Centaurea maculosa, J. Appl. Ecol., 42,
60, 2005.

Evans, R.D., Rimer, R., Speny, L., and Belnap, J., Exotic
plant invasion alters nitrogen dynamics in an arid
grassland, Ecol. Appl., 11, 1301, 2001.

Fairbrothers, D.E. and Gray, J.R., Microstegium vimineum
(Trin.) A. Camus (Gramineae) in the United States, Bull.
Torrey Bot. Club, 99, 97, 1972.

Franklin, M.A. and Finnegan, J.T., Natural Heritage Program
list of rare plant species of North Carolina: 2004, North
Carolina Natural Heritage Program, N.C. Department of
Environmental and Natural Resources, Raleigh, NC, 2004.

Gibson, D.J., Spyreas, G., and Benedict, J., Life history
ofMicrostegium vimineum (Poaceae), an invasive grass in
southern Illinois, J. Torrey Bot. Soc., 129, 207, 2002.

Gordon, D.R., Effects of invasive, non-indigenous plant
species on ecosystem processes: Lessons from Florida, Ecol.
Appl., 8, 975, 1998.

Green, H.A., Murray, M.N., Marshall, J.L., Couch, S.E.,
Ransom, A., McLeod, C., Belliveau, K.E., and Gibson, T.A.,
Population projections for the state of Tennessee:
2005–2025, Tennessee Advisory Committee on
Intergovernmental Relations and the University of Tennessee
Center for Business and Economic Outreach, Nashville, TN,
2003.

Greenberg, C.H., Smith, L.M., and Levey, D.J., Fruit fate,
seed germination, and growth of an invasive vine—An
experimental test of ‘‘sit and wait’’ strategy, Biol.
Invasions, 3, 363, 2001.

Griggs, J.A., Simplified floral diversity and the legacy of a
protected deer herd in Cades Cove, Great Smoky Mountains
National Park, M.S. Thesis, Michigan Technological
University, Houghton, MI, 2005.

Harmon, M.E., Fire history of the westernmost portion of
Great Smoky Mountains National Park, Bull. Torrey Bot.
Club, 109, 74, 1982.

Hendrickson, C., Bell, T., Butler, K., and Hermanutz, L.,
Disturbance-enabled invasion of Tussilago farfara (L.) in
Gros Morne National Park, Newfoundland: Management



implications, Nat. Areas J., 25, 263, 2005.

Hibbs, D.E., Gap dynamics in a hemlock-hardwood forest,
Can. J. For. Res., 12, 522, 1982.

Hiebert, R.D. and Stubbendieck, J., Handbook for Ranking
Exotic Plants for Management and Control, Natural Resources
Report NPS=NRMWRO=NRR-93=08, U.S. Department of Interior,
National Park Service, Washington, DC, 1993.

Horton, J.L. and Neufeld, H.S., Photosynthetic responses of
Microstegium vimineum (Trin.) A. Camus, a shade tolerant, C
4 grass, to variable light environments, Oecologia, 114,
11, 1998.

Jenkins, M.A. and Parker, G.R., The response of
herbaceous-layer vegetation to anthropogenic disturbance in
intermittent stream bottomland forests of southern Indiana,
USA, Plant Ecol., 151, 223, 2000.

Jenkins, M.A. and White, P.S., Cornus florida mortality and
understory composition changes in western Great Smoky
Mountains National Park, J. Torrey Bot. Soc., 129, 194,
2002.

Johnson, K.D., IPM—How it works in the Smokies, in Exotic
Pests of Eastern Forests: Conference Proceedings, Britton,
K.O., Ed., USDA Forest Service and Tennessee Exotic Plant
Council, Nashville, TN, 289, 1997.

Keeley, J.E., Fire management impacts on invasive plants in
the western United States, Conserv. Biol., 20, 375, 2006.

Knapp, L.B. and Canham, C.D., Invasion of an old-growth
forest in New York by Ailanthus altissima: Sapling growth
and recruitment in canopy gaps, J. Torrey Bot. Soc., 127,
307, 2000.

Kuppinger, D., Community recovery and invasion by Paulownia
tomentosa following fire in xeric forests of the southern
Appalachians, Ph.D. Dissertation, University of North
Carolina, Chapel Hill, NC, 2007.

Langdon, K.R. and Johnson, K.D., Additional notes on
invasiveness of Paulownia tomentosa in natural areas, Nat.
Areas J., 14, 139, 1994.

Leopold, A.S., Cain, S.A., Cottam, C.M., and Gabrielson,
I., Wildlife management in the national parks: Advisory
board on wildlife management appointed by Secretary of the



Interior, Trans. North Am. Wildl. Nat. Res. Conf., 28, 29,
1963.

Levine, J.M., Vila,M., D’Antonio, C.M., Dukes, J.S.,
Grigulis, K., and Lavorel, S.,Mechanisms underlying the
impacts of exotic species invasions, Proc. R. Soc. Lond.,
270, 775, 2003.

Loope, L.L., Sanchez, P.G., Tarr, P.W., Loope, W.L., and
Anderson, R.L., Biological invasions of arid land reserves,
Biol. Conserv., 44, 95, 1988.

Margules, C.R. and Pressey, R.L., Systematic conservation
planning, Nature, 405, 243, 2000.

McNab, H.W. and Loftis, D.L., Probability of occurrence and
habitat features for oriental bittersweet in an oak forest
in the southern Appalachian Mountains, USA, For. Ecol.
Manage., 155, 45, 2002.

Meiners, S.J., Pickett, S.T.A., and Cadenasso, M.L., Exotic
plant invasions over 40 years of old field successions:
Community patterns and associations, Ecography, 25, 215,
2002.

Miller, K.E. and Gorchov, D.L., The invasive shrub Lonicera
maackii, reduces growth and fecundity of perennial forest
herbs, Oecologia, 139, 359, 2004.

Mitich, L.W., 2000, Intriguing world of weeds: Kudzu
(Pueraria lobata [Wild.] Ohwi.),Weed Technol., 14, 231,
2000.

Morse, L.E., Kartesz, J.T., and Kutner, L.S., 1995, Native
vascular plants, in Our Living Resources: A Report to the
Nation on the Distribution, Abundance, and Health of US
Plants, Animals, and Ecosystems, LaRoe, E.T., Farris, G.S.,
Puckett, C.E., Doran, P.D., and Mac, M.J., Eds., U.S.
Department of the Interior, National Biological Service,
Washington, DC, 205, 1995.

National Park Service (NPS), Administrative policies for
natural areas of the National Park System, Report 16–21,
U.S. Government Printing Office, Washington, DC, 1968.

NPSpecies, The National Park Service biodiversity database,
Secure online version, https:==
science1.nature.nps.gov=npspecies, 2006.

Nuzzo, V., Invasion pattern of the herb garlic mustard



(Alliaria petiolata) in high quality forests, Biol.
Invasions, 1, 169, 1999.

Orwig, D.A. and Foster, D.R., Forest response to the
introduced hemlock woolly adelgid in southern New England,
USA, J. Torrey Bot. Soc., 125, 60, 1998.

Pimentel, D., Lach, L., Zuniga, R., and Morrison, D.,
Environmental and economic costs of nonindigenous species
in the United States, Bioscience, 50, 53, 2000.

Pooler, M.R., Dix, R.L., and Feely, J., Interspecific
hybridizations between the native bittersweet, Celastrus
scandens, and the introduced invasive species C.
orbiculatus, Southeast. Nat., 1, 69, 2002.

Prati, D. and Bossdorf, O., Allelopathic inhibition of
germination by Alliaria petiolata (Brassicaceae), Am. J.
Bot., 91, 285, 2004.

Price, C.A. and Weltzin, J.F., Managing non-native plant
populations through intensive community restoration in
Cades Cove, Great Smoky Mountains National Park, USA,
Restor. Ecol., 11, 351, 2003.

Pyle, C., The type and extent of anthropogenic vegetation
disturbance in the Great Smoky Mountains before National
Park Service acquisition, Castanea, 53, 225, 1988.

Reid, W.V. and Miller, K.R., Keeping Options Alive: The
Scientific Basis for Conserving Biodiversity, World
Resources Institute, Washington, DC, 1989.

Richburg, J.A., Dibble, A.C., and Patterson, W.A., Woody
invasive species and their role in altering fire regimes of
the northeast and mid-Atlantic states, Tall Timbers Res.
Stn. Misc. Publ., 11, 104, 2000.

Robbins,W.J., Ackerman, E.A., Bates,M., Cain, S.A.,
Darling, F.F., Fogg, J.M., Gill, T., Gillson, J.M., Hall,
E.R., and Hubbs, C.L., A report by the advisory committee
to the National Park Service on research, National Academy
of Sciences, National Research Council, Washington, DC,
1963.

Robertson, D.J., Robertson, M.C., and Tague, T.,
Colonization dynamics of four exotic plants in a northern
Piedmont natural area, Bull. Torrey Bot. Club, 121, 109,
1994.



Schery, R., The curious double life of Rosa multiflora,
Horticulture, 55, 56, 1977.

Schmidt, K.A. and Whelan, C.J., Effects of exotic Lonicera
and Rhamnus on songbird nest predation, Conserv. Biol., 13,
1502, 1999.

Shaver, C.L., Tonnessen, K.A., and Maniero, T.G., Clearing
the air at Great Smoky Mountains National Park, Ecol.
Appl., 4, 690, 1994.

Simberloff, D., Impacts of introduced species in the United
States, Consequences, 2, 1, 1996.

Smith, G.F. and Nicholas, N.S., Patterns of overstory
composition in the fir and fir–spruce forests of the Great
Smoky Mountains after balsam woolly adelgid infestation,
Am. Midl. Nat., 139, 340, 1998.

Southworth, S., Schultz, A., and Denenny, D., Generalized
geologic map of bedrock lithologies and surficial deposits
in the Great Smoky Mountains National Park Region,
Tennessee and North Carolina, Open-File Report 2004-1410,
Version 1.0, U.S. Geological Survey, Reston, VA, 2005.

Underwood, J.F., Ioux, M.M., Amrine, J.W., and Bryan, W.B.,
Multiflora rose control, Ohio StateUniversity
ExtensionBulletinNo. 857,Ohio StateUniversity, Columbus,OH,
1996.

Vandermast, D.B., Disturbance and long-term vegetation
change in the high-elevation deciduous forests of Great
Smoky Mountains National Park, Ph.D. Dissertation,
University of North Carolina, Chapel Hill, NC, 2005.

Webster, C.R., Jenkins, M.A., and Jose, S., Woody invaders
and the challenges they pose to forest ecosystems in the
eastern United States, J. For., 104, 366, 2006.

White, P.S., The flora of Great Smoky Mountains National
Park: An annotated checklist of the vascular plants and a
review of previous floristic work, Research=Resources
Management Report SER-55, U.S. Department of the Interior,
National Park Service, Atlanta, GA, 1982.

White, P.S., Biodiversity and the exotic species threat, in
Exotic Pests of Eastern Forests: Conference Proceedings,
Britton, K.O., Ed., USDA Forest Service and Tennessee
Exotic Plant Council, Nashville, TN, 1, 1997.



White, R.D., Patterson, K.D., Weakley, A., Ulrey, C.J., and
Drake, J., Vegetation classification of Great Smoky
Mountains National Park: Report submitted to BRD-NPS
Vegetation Mapping Program, NatureServe, Durham, NC, 2003.

Wilcove, D.S., Rothstein, D., Dubow, J., Phillips, A., and
Losos, F., Quantifying threats to imperiled species in the
United States, Bioscience, 48, 697, 1998.

Williams, C.E., The exotic empress tree, Paulownia
tomentosa: An invasive pest of forests? Nat. Areas J., 13,
221, 1993.

Willis, A.J., Memmott, J., and Forrester, M.L., Is there
evidence for the post-invasion evolution of increased size
among invasive plant species? Ecol. Lett ., 3, 275, 2000.

Woods, K.D., Effects of invasion by Lonicera tartarica L.
on herbs and tree seedlings in four New England forests,
Am. Midl. Nat., 130, 62, 1993.



18 Chapter 18. Invasive Weeds of Colorado
Forests and Rangeland

Kohli/Invasive VBalamugundan Bais, H.P., Vepachedu, R.,
Gilroy, S., Callaway, R.M., and Vivanco, J.M., Allelopathy
and exotic plant invasions: From molecules and genes to
species interactions, Science, 301, 1377, 2003. Bazaaz,
F.A., The physiological ecology of plant succession, Annu.
Rev. Ecol. Syst., 10, 351, 1979. Beck, K.G. and Sebastian,
J.R., Combining mowing and fall-applied herbicides to
control Canada thistle (Cirsium arvense), Weed Technol.,
14, 351, 2000. Benz, L.J., Beck, K.G., Whitson, T.D., and
Koch, D.W., Reclaiming Russian knapweed infested rangeland,
J. Range Manage., 52, 351, 1999. Blair, A.C., Hanson, B.D.,
Brunk, G.R., Marrs, R.A., Westra, P., Nissen, S.J., and
Hufbauer, R.A., New techniques and findings in the study of
a candidate allelochemical implicated in invasion success,
Ecol. Lett., 8, 1039, 2005. Blair, A.C., Nissen, S.J.,
Brunk, G.R., and Hufbauer, R.A., Lack of evidence for an
ecological role of the putative allelochemical (�)-catechin
in spotted knapweed invasion success, J. Chem. Ecol., 32,
2327, 2006. Blossey, B. and Notzgold, R., Evolution of
increased competitive ability in nonindigenous plants: A
hypothesis, J. Ecol., 83, 887, 1995. Callaway, R.M. and
Ridenour, W.M., Novel weapons: Invasive success and the
evolution of increased competitive ability, Front. Ecol.
Environ., 2, 436, 2004. Chapman, S.S., Griffith, G.E.,
Omernik, J.M., Price, A.B., Freeouf, J., and Schrupp, D.L.,
Ecoregions of Colorado (color poster with map, descriptive
text, summary tables, and photographs), U.S. Geological
Survey (map scale 1:1,200,000), Reston, VA, 2006. Coffin,
D.P., Lauenroth, W.K., and Burke, I.C., Recovery of
vegetation in a semi-arid grassland 53 years after
disturbance, Ecol. Appl., 6, 538, 1996. Colorado State
Forest Service, Report on the condition of Colorado’s
forests, http:==csfs. colostate.edu=CO.htm, 2001. Colorado
State Forest Service, Report on the health of Colorado’s
forests, http:==csfscolostate. edu=CO.htm, 2003. Colorado
State Forest Service, Report on the health of Colorado’s
forests, http:==csfs.colostate. edu=CO.htm, 2005. Doesken,
N.J., Pielke, R.A., Sr., and Bliss, O.A.P., Climate of
Colorado, Climatology of the United States No. 60,
Department of Atmospheric Sciences, Colorado State
University, Fort Collins, CO,
http:==ccc.atmos.colostate.edu, 2003. Gagne, R.J., Gall
midge complex (Diptera: Cecidomyiidae) in bud galls of
Palearctic Euphorbia (Euphorbiaceae), Ann. Entomol. Soc.
Am., 83, 335, 1990. Goslee, S.C., Beck, K.G., and Peters,
D.P.C., Distribution of Russian knapweed in Colorado:
Climate and environmental factors, J. Range Manage., 56,



206, 2003. Goslee, S.C., Peters, D.P.C., and Beck, K.G.,
Modelling invasive weeds in grasslands: The role of
allelopathy in Acroptilon repens invasion, Ecol. Model.,
139, 31, 2001. Grant, D.W., Peters, D.P.C., Beck, K.G., and
Fraleigh, H.D., In fluence of an exotic species, Acroptilon
repens, on seedling emergence and growth of native grasses,
Plant Ecol., 166, 157, 2003. Grubb, R.T., Nowierski, R.M.,
and Sheley, R.L., Effects of Brachypterolus pulicarius (L.)
(Coleoptera: Nitidulidae) on growth and seed production of
Dalmatian toadflax Linaria genistifolia ssp. dalmatica (L.)
Maire and Petitmengin (Scrophulariaceae), Biol. Control,
23, 107, 2002. Harris, P. and Shorthouse, J.D.,
Effectiveness of gall inducers in weed biological control,
Can. Entomol., 128, 1021, 1996. Hartman, R.L. and Nelson,
B.E., A checklist of the vascular plants of Colorado,
Laramie, WY Rocky Mountain Herbarium, Department of Botany,
University of Wyoming, Laramie, WY,
http:==www.rmh.uwyo.edu, 2001.

Kohli/Invasive VBalamugundan Hervey, G.R., A European
nitidulid, Brachypterolus pulicarius L. (Coleoptera: family
Nitidulidae), J. Econ. Entomol., 20, 809, 1927. Hoy, M.A.,
Improving the establishment of arthropod natural enemies,
in Biological Control in Agricultural IPM Systems, Hoy,
M.A. and Herzog, D.C., Eds., Academic Press, Orlando, FL,
151, 1985. Lane, E.M., An assessment of federal and state
agency weed management efforts in Colorado, a report to
theColoradoGeneralAssembly,ColoradoDepartmentof the
Interior,Littleton,CO,

Kohli/Invasive VBalamugundan Nowierski, R.M., Dalmatian
toadflax Linaria genistifolia ssp. dalmatica L. Maire and
Petitmengin (Scrophulariaceae), in Biological Control in
the Western United States Region: Accomplishments and
Benefits of Regional Research Project W84 (1964– 1989),
Andres, L.A., Beardsley, J.W., Goeden, R.D., and Jackson,
G., Eds., University of California Agricultural and Natural
Resource publication No. 3361, University of California
Press, Berkeley, CA, 312, 1995. Paschke, M.W., McClendon,
T., and Redente, E.F., Nitrogen availability and old-field
succession on a shortgrass steppe, Ecosystems, 3, 144,
2000. Powell, R. and Meyers, J., The effect of Sphenoptera
jugoslavica on its host plant diffuse knapweed, J. Appl.
Entomol., 106, 25, 1988. Reever Morghan, K.J. and Seastedt,
T.R., Effects of soil nitrogen reduction on non-native
plants in restored grasslands, Restor. Ecol., 7, 1, 51,
1999. Reeves, F.B., Wagner, D., Moorman, T., and Kiel, J.,
The role of endomycorrhizae in revegetation practices in
the semi-arid west. A comparison of incidence of
mycorrhizae in severely disturbed vs. natural environments,



Am. J. Bot., 66, 6, 1979. Reichardt, K.L., Succession of
abandoned fields on the shortgrass prairie, Northeastern
Colorado, Southwest. Nat., 27, 299, 1982. Rocchio, J.,
Rocky mountain lower montane riparian woodland and
shrubland ecological system, ecological integrity
assessment, Colorado Natural Heritage Program, Colorado
State University, Fort Collins, CO,
http:==cnhp.colostate.edu=reports.html, 2006. Roche, B. and
Roche, C., Identification, introduction, distribution,
ecology, and economics of Centaurea species, in Noxious
Rangeland Weeds, James, L.F., Evans, J.O., Ralphs, M.H.,
and Child, R.D., Eds., Westview Press, Boulder, CO, 274,
1991. Roderick, G.K. and Navajas, M., Genes in new
environments: Genetics and evolution in biological control,
Nat. Rev. Genet., 4, 889, 2003. Rogers, P., Atkins, D.,
Frank, M., and Parker, D., Forest health monitoring in the
Interior West, General Technical Report RMRS-GTR-75, U.S.
Department of Agriculture, Forest Service, Rocky Mountain
Research Station, Flagstaff, AZ, 2001. Rousch, R.T.,
Genetic considerations in the propagation of entomophagus
species, in New Directions in Biological Control,
Alternatives for Suppressing Agricultural Pests and
Diseases, Baker, R.R. and Dunn, P.E., Eds., Alan R. Liss,
New York, 373, 1990. Rowe, H.I., Brown, C.S., and Claassen,
V.P., Comparison of mycorrhizal responsiveness with field
soil and commercial inoculum for six native montane species
and Bromus tectorum, Restor. Ecol., 15, 44, 2007. Scharer,
H.M. and Schroeder, D., The biological control of Centaurea
species in North America: Do insects solve the problem?
Pestic. Sci., 37, 343, 1993. Selleck, G.W., A competition
study of Cardaria spp. and Centaurea repens, Proc. Seventh
Br. Weed Control Conf., 7, 569, 1964. Sheley, R.L.,
Svejcar, T.J., and Maxwell, B.D., A theoretical framework
for developing successional weed management strategies on
rangeland, Weed Technol., 10, 766, 1996. Solinas, M. and
Pecora, P., The midge complex (Diptera: Cecidomyiidae) on
Euphorbia species I., Entomologica, 19, 167, 1984. St.
John, T., Mycorrhizal inoculation in habitat restoration,
Land Water, 42, 17, 1998. Stevens, K.L., Allelopathic
polyacetylenes from Centaurea repens (Russian knapweed), J.
Chem. Ecol., 12, 6, 1205, 1986. Stohlgren, T.J., Binkley,
D., Chong, G.W., Kalkhan, M.A., Schell, L.D., Bull, K.A.,
Otsuki, Y., Newman, G., Bashkin, M., and Son, Y., Exotic
plant species invade hot spots of native plant diversity,
Ecol. Monogr., 69, 1, 25, 1999a. Stohlgren, T.J., Schell,
L.D., and Vanden Heuvel, B., How grazing and soil quality
affect native and exotic plant diversity in Rocky Mountain
grasslands, Ecol. Appl., 9, 1, 45, 1999b.

Kohli/Invasive VBalamugundan Sutherland, S., Fuels



planning: Science synthesis and integration; environmental
consequences fact sheet 07: Fire and weeds, Research Note
RMRS-RN-23-7WWW, U.S. Department of Agriculture, Forest
Service, Rocky Mountain Research Station, Flagstaff, AZ,
2004. Sutton, J.R., Prediction and characterization of
yellow toadflax (Linaria vulgaris Mill.) infestations at two
scales in the Flat Tops Wilderness of Colorado, M.S.
Thesis, Colorado State University, Fort Collins, CO, 2003.
Torchin, M.E., Lafferty, K.D., Dobson, A.P., McKenzie,
V.J., and Kuris, A.M., Introduced species and their missing
parasites, Nature, 421, 628, 2003. Walker, R.H. and
Buchanan, G.A., Crop manipulations in integrated weed
management systems, Weed Sci., 30, 17, 1982. Watson, A.K.,
The biology of Canadian weeds, 43, Acroptilon (Centaurea)
repens (L.) D.C., Can. J. Plant Sci., 60, 993, 1980. Weir,
T.L., Bais, H.P., and Vivanco, J.M., Intraspecific and
interspecific interactions mediated by a phytotoxin (�)
catechin secreted by the roots of Centaurea maculosa
(spotted knapweed), J. Chem. Ecol., 29, 2397, 2003. Wilson,
R., Beck, K.G., and Westra, P., Combined effects of
herbicides and Sphenoptera jugoslavica on diffuse knapweed
(Centaurea diffusa) population dynamics, Weed Sci., 52,
418, 2004. Ziska, L.H., Evaluation of the growth response
of six invasive species to past, present, and future
atmospheric carbon dioxide, J. Exp. Bot., 54, 381, 395,
2003.

Kohli/Invasive VBalamugundan

Kohli/Invasive VBalamugundan



19 Chapter 19. Ecology and Management of
Tropical Africa’s Forest Invaders

Adair, R., Black wattle: South Africa manages conflict of
interest, CABI Biocontrol News, 23, 1, 2002.

Agyeman, V.K., Natural regeneration of tropical timber tree
species under Broussonetia papyrifera: Implications for
natural forest management in Ghana, 2000.

Agyeman, V.K. and Kyereh, B., Natural regeneration of
tropical tree species under Broussonetia papyrifera, Newsl.
Ghana Inst. Prof. For., 2, 1, 3, 1997.

Binggeli, P. and Hamilton, A.C., Biological invasion by
Maesopsis eminii in the East Usambara forests, Tanzania,
Opera Bot., 121, 229, 1993.

Binggeli, P., Hall, J.B., and Healey, J.R., An Overview of
Invasive Woody Plants in the Tropics, School of
Agricultural and Forest Science Publication No. 13,
University of Wales, Bangor, 1998.

Bosu, P.P. and Apetorgbor, M.M., Broussonetia papyerifera
in Ghana: Its invasiveness, impact and control attempts,
Presented at First Executive Committee Meeting of the
Forest Invasive species network for Africa (FISNA),
Pietermaritzburg, South Africa, May 16–17, 2007.

Chevalier, A., Deaux Composées permettant de lutter contre
l’Imperata et l’empèchant la degradation des sol tropiquaux
qu’il faudrait introduire rapidement en Afrique noire, Rev.
Bot. Appl. Agric. Trop., 32, 359, 1952.

Chilima, C.Z., An update of forest invasive species in
Malawi, Presented at First Executive Committee Meeting of
the Forest Invasive species network for Africa (FISNA),
Pietermaritzburg, South Africa, May 16–17, 2007.

Chilima, C.Z., Kayambazinthu, D., and Soka, D., Proceedings
of the First Workshop on the Forest Invasive Species
Network for Africa (FISNA), Sokoine University of
Agriculture, Morogoro, Tanzania, August 29, 2005.

Corlett, R.T., The naturalized flora of Hong Kong: A
comparison with Singapore, J. Biogeogr., 15, 421, 1992.

Day, M.D., Wiley, C.J., Playford, J., and Zalucki, M.P.,
Lantana: Current Management, Status and Future Prospects,
Australian Centre for International Agricultural Research,



Canberra, 2003.

Drake, J., di Castri, F., Groves, R., Kruger, F., Rejmánet,
M., and Williamson, M., Eds., Biological Invasions: A
Global Perspective, Wiley, Chichester, UK, 1989.

Duffey, E., Ed., Biological invasions of nature reserves,
Biol. Conserv., 44, 1, 1988.

Duffey, E., The terrestrial ecology of Ascension Island, J.
Appl. Ecol., 1, 219, 1964.

Entsie, P.-K., Ecologically sustainable Chromolaena odorata
management in Ghana in the past and present, and the future
role of farmers’ field schools, in Proceedings of the Fifth
International Workshop on Biological Control and Management
of Chromolaena odorata, Durban, South Africa, Zachariades,
C., Muniappan, R., and Strathie, L.W., Eds., ARC-PPRI, 128,
2002.

Fensham, R.J., Fairfax, R.J., and Cannell, R.J., The
invasion of Lantana camara L. in Forty Mile Scrub National
Park, North Queensland, Aust. J. Ecol., 19, 297, 1994.

Foli, E.G., Community forestry management project on farm
research services, Report submitted to the Forest
Plantation Development Centre, Ministry of Lands, Forestry
and Mines, August 2006.

Greathead, D.J., Progress in the biological control of
Lantana camara in East Africa and discussion of problems
raised by the unexpected reaction of some of the more
promising insects to Sesamum indicum, in Proceedings of the
IX International Symposium on Biological Control of Weeds,
Moran, V.C. and Hoffman, J.H., Eds., Stellenbosch, South
Africa, 261, 1971.

Hall, J.B., Maesopsis eminii and its status at Amani,
Report to the East Usambara Catchment Forest Project, 37,
1995.

Harris, D.R., Invasion of oceanic islands by alien plants:
An example from the Leeward Islands, West Indies, Inst. Br.
Geogr. Trans., 31, 67, 1962.

Juhé-Beaulaton, D., Les jardins des forts européens de
Ouidah: Premiers jardins d’essai (xviiième siècle), Cah. du
CRA, 8, 83, 1994.

Katabazi, B.K., A review of biological control of insect



pests and noxious weeds in Fiji (1969– 1978), Fiji Agric.
J., 41, 55, 1983.

Kiwuso, P. and Otara, E., Status of invasive alien species
in Uganda, Presented at First Executive Committee Meeting
of the Forest Invasive species network for Africa (FISNA),
Pietermaritzburg, South Africa, May 16–17, 2007.

Lale, N.E.S., Neem in the conventional Lake Chad Basin area
and the threat of oriental yellow scale insects (Aonidiella
orientalis Newstead) (Homoptera: Psyllidae), J. Arid
Environ., 40, 191, 1998.

Lenachuru, C., Impacts of Prosopis species in Baringo
District, in Proceedings of the Workshop on Integrated
Management of Prosopis in Kenya, Choge, S.K. and Chikamai,
B.N., Eds., Kenyan Forestry Research Institute (KEFRI),
Kenya, 53, 2004.

Maddofe, S.S. and Mbwambo, J., Status of forest invasive
species in Tanzania, Presented at First Executive Committee
Meeting of the Forest Invasive species network for Africa
(FISNA), Pietermaritzburg, South Africa, May 16–17, 2007.

Mbulamberi, D.B., Recent outbreaks of human trypanosomiasis
in Uganda, Insect Sci. Appl., 11, 289, 1990.

Munir, A.A., A taxonomic review of Lantana camara and L.
montevidensis (Spreng.) Briq. (Verbenaceae) in Australia,
J. Adelaide Bot. Gard., 17, 1, 1996.

Mwangi, L., Kenya country report: Invasive tree species and
diseases, Presented at First Executive Committee Meeting of
the Forest Invasive species network for Africa (FISNA),
Pietermaritzburg, South Africa, May 16–17, 2007.

Neser, S., Conflict of interest? The Leucaena controversy,
Plant Prot. News S. Afr., 6, 8, 1994.

Ngujiri, F.D. and Choge, S.K., Status and impacts of
Prosopis species in Kenya, in Proceedings of the Workshop
on Integrated Management of Prosopis in Kenya, Kenyan
Forestry Research Institute (KEFRI), Kenya, 17, 2004.

Okoth, J.O. and Kapaata, R., A study of the resting sites
of Glossina fuscipes (Newstead) in relation to Lantana
camara thickets and coffee and banana plantations in the
sleeping sickness epidemic focus, Busoga, Uganda, Insect
Sci. Appl., 8, 57, 1987.



Pasiecznik, N.M., Harris, P.J.C., and Smith, S.J.,
Identifying Tropical Prosopis Species: A Field Guide, HDRA,
Coventry, UK, 2004.

Pyšek, P., Prach, K., Rejmánek, M., and Wade, P.M., Eds.,
Plant Invasions, General Aspects and Special Problems, SPB
Academic, Amsterdam, 1995.

Ramakrishnan, P.S., Ed., Ecology of Biological Invasions in
the Tropics, International Scientific Publications, New
Delhi, 1991.

Senayit, R., Agajie, T., Taye, T., Adefires, W., and Getu,
E., Invasive alien plant control and prevention in
Ethiopia, pilot surveys and control baseline conditions,
Report submitted to EARO, Ethiopia and CABI under the PDF B
phase of the UNEP GEF project— Removing barriers to
invasive plant management in Africa, EARO, Addis Ababa,
Ethiopia, 2004.

Sharma, O.P., Makkar, H.P.S., and Dawra, R.K., A review of
the noxious plant Lantana camara, Toxicon, 26, 975, 1988.

Shiferaw, H., Teketay, D., Nemomissa, S., and Assefa, F.,
Some biological characteristics that foster the invasion of
Prosopis julifora (Sw.) DC. at Middle Awash Rift Valley
Area, north-eastern Ethiopia, J. Arid Environ., 58, 135,
2004.

Spongberg, S.A., A Reunion of Trees. The Discovery of
Exotic Plants and Their Introduction into North American
and European Landscapes, Harvard University Press,
Cambridge, MA, 1990.

Strahm, W.A., The conservation of the flora of Mauritius and
Rodrigues, PhD Dissertation, University of Reading,
Reading, UK, 1993.

Thakur, M.L., Ahmad, M., and Thakur, R.K., Lantana weed
(Lantana camara var. aculeate Linn) and its possible
management through natural insect pests in India, Indian
For., 118, 466, 1992.

Thaman, R.R., Lantana camara: Its introduction, dispersal
and impact on islands of the tropical Pacific Ocean,
Micronesia, 10, 17, 1974.

Thomas, S.E. and Ellison, C.A., A century of classical
biological control of Lantana camara: Can pathogens make a
significant difference? in Proceedings of the X



International Symposium on Biological Control of Weeds,
Spencer, N.R., Ed., Bozeman,MT, 97, 2000.

Tie Bi, T., Contribution a la capacite de fourniture en
azote des sols climat tropical humid (Côte d’Ivoire).
Application a l’entretien de la productive de terres de
culture, Doctrat d’Etat, National University of Côte
d’Ivoire, 166, 1995.

Timbilla, J.A., Effect of Biological Control of Chromolaena
odorata on Biodiversity: A case study in the Ashanti Region
of Ghana, in Proceedings of the Fourth International
Workshop on Biological Control and Mangement of Chromolaena
odorata, Bangalore, 1996.

Timbilla, J.A. and Braimah, H., A survey of the
introduction, distribution and spread of Chromolaena
odorata in Ghana, in Proceedings of the Third International
Workshop on Biological Control and Management of C.
odorata, Côte d’Ivoire, 1994.

Vanderwoude, C., Scanlan, J.C., Davis, B., and Funkhouser,
S., Plan for national delimiting survey for Siam weed,
Natural Resources and Mines Land Protection Services,
Queensland Government, Queensland, 2005.

Wakibara, J.V. and Mnaya, B.J., Possible control of Senna
spectabilis (Caesalpiniaceae), an invasive tree in Mahale
Mountains National Park, Tanzania, Oryx, 36, 357, 2002.

Whistler, W.A. and Elevitch, C.R., Broussonetia papyrifera
(paper mulberry) Moraceae (fig family), Species Profiles for
Pacific Island Agroforestry, Permanent Agriculture
Resources, Holualoa, HI, 13, 2005.

Whitmore, T.C., Invasive woody plants in perhumid tropical
climates, in Ecology of Biological Invasion in the Tropics,
Ramakrishnan, P.S., Ed., International Publications, New
Delhi, 35, 1991.

Wild, H., Weeds and Aliens of Africa: The American
Immigrant, University College of Rhodesia, Salisbury, 1968.

Winder, J.A. and Harley, K.L.S., The phytophagous insects
on Lantana in Brazil and their potential for biological
control in Australia, Trop. Pest Manage., 29, 346, 1983.



20 Chapter 20. Invasive Plants in
Namibian Subtropical and Riparian
Woodlands

Alpert, P., Bone, E., and Holzapfel, C., Invasiveness,
invasibility and the role of environmental stress in the
spread of non-native plants, Perspect. Plant Ecol. Evol.
Syst., 3, 1, 52, 2002.

Barnard, P., Ed., Biological Diversity in Namibia—A Country
Study, Directorate of Environmental Affairs, Windhoek,
1998.

Barnard, P., Brown, C.J., Jarvis, A.M., Robertson, A., and
van Rooyen, L., Extending the Namibian protected area
network to safeguard hotspots of endemism and diversity,
Biodivers. Conserv., 7, 531, 1998.

Barnard, P., Shikongo, S., and Zeidler, J., Eds.,
Biodiversity and development in Namibia, Namibia’s ten-year
strategic plan of action for sustainable development
through biodiversity conservation 2001–2010, National
Biodiversity Task Force, Ministry of Environment and
Tourism, Windhoek, Namibia, n.d.

Berry, M., An investigation into the occurrence, population
parameters, and suitable control methods of an alien
invasive cactus species, Cereus jamacaru, at Waterberg
Plateau Park, Namibia, Unpublished B. Tech. thesis,
Polytechnic of Namibia, Windhoek, Namibia, 2000.

Bethune, S., Griffin, M., and Joubert, D.F., National Review
of Invasive Alien Species in Namibia. Consultancy to
Collect Information on Invasive Alien Species in Namibia,
Directorate of Environmental Affairs discussion document,
Directorate of Environmental Affairs, Namibia, 2004.

Boyer, D.C. and Boyer, H.J., The status of alien invasive
plants in the major rivers of the Namib Naukluft Park,
Madoqua, 16, 1, 51, 1989.

Brown, C.J., Macdonald, I.A.W., and Brown, S.E., Invasive
alien organisms in South West Africa=Namibia, South African
National Scientific Programmes Report 119, CSIR, Pretoria,
1985.

Central Bureau of Statistics, Population and housing
census, National report—Basic analysis and highlights,
Central Bureau of Statistics, Windhoek, Namibia, 2003.



Cunningham, P.L., Tecoma stans as a potential alien
invasive in Namibia, Dinteria, 30, 33, 2008.

Cunningham, P.L., Joubert, D.F., and Adank, W., Dodonaea
angustifolia an alien invasive to Namibia? Dinteria, 29,
11, 2004.

Curtis, B.A. and Mannheimer, C.A., Tree Atlas of Namibia,
National Botanical Research Institute, Windhoek, 2005.

Daehler,C.C.,Denslow, J.S.,Ansari, S., andKuo,H.,A
risk-assessment system for screening out invasive pest
plants fromHawaii andother Pacific islands,Conserv. Biol.,
18, 2, 360, 2004.

D’Antonio, C.M., Fire, plant invasions, and global changes,
in Invasive Species in a Changing World, Mooney, H.A. and
Hobbs, R.J., Eds., Island Press, Washington, DC, 65, 2000.

Dean, W.R.J., Anderson, M.D., Milton, S.J., and Anderson,
T.A., Avian assemblages in native Acacia and alien Prosopis
drainage line woodlands in the Kalahari, South Africa, J.
Arid Environ., 51, 1, 1, 2002.

De Klerk, J.N., Bush encroachment in Namibia. Report on
phase 1 of the Bush encroachment research, monitoring and
management project, Ministry of Environment and Tourism,
Namibia, 2004.

Duggin, J.A. and Gentle, C.B., Experimental evidence on the
importance of disturbance intensity for invasion of Lantana
camara L. in dry rainforest–open forest ecotones in
northeastern NSW, Australia, For. Ecol. Manage., 110, 279,
1998.

Erkillä, A. and Siiskonen, H., Forestry in Namibia 1850
–1990. Silva Carelica, University of Joensuu, Joensuu,
Finland, 1992.

FAO, On Definitions of Forest and Forest Change, FRA Working
Paper No. 33, Food and Agricultural Organization, Rome,
2000.

Gabanakgang, S.B., Mapping of selected alien plant species
along the Klein Windhoek River, Unpublished land management
diploma project, Polytechnic of Namibia, Windhoek, Namibia,
2003.

Giess, W., A preliminary vegetation map of South West
Africa, Dinteria, 4, 1, 1971.



Gracela, N.N., Bussmann, W.R., Gemmill, B., Newton, L.E.,
and Ngumi, V.W., Utilisation of weed species as sources of
traditional medicines in central Kenya, Lyonia, 7, 2, 71,
2004.

Henderson, L., Alien Weeds and Invasive Plants. A Complete
Guide to Declared Weeds and Invaders in South Africa, Plant
Protection Research Institute, Agricultural Research
Council, South Africa, 2001.

Hines, C.J., Schlettwein, C.H.G., and Kruger, W., Invasive
alien plants in Bushmanland, Kavango and Caprivi, in
Invasive Alien Organisms in South West Africa=Namibia,
Brown, C.J., Macdonald, I.A.W. and Brown, S.E., Eds., South
African national scientific programmes report no. 119,
Pretoria, RSA, CSIR, 6, 1985.

Honu, Y.A.K. and Dang, Q.L., Responses of tree seedlings to
the removal of Chromolaena odorata in a degraded forest in
Ghana, For. Ecol. Manage., 137, 75, 2000.

Hughes, C., Leucaena leucocephala, in the Global Invasive
Species Database, 2006, available at

Jacobson, P.J., Jacobson, K.M., and Seely, M.K., Ephemeral
Rivers and Their Catchments— Sustaining People and
Development in Western Namibia, DRFN, Windhoek, 1995.

Joubert, D.F. and Cunningham, P.L., The distribution and
invasive potential of Fountain Grass, Pennisetum setaceum,
in Namibia, Dinteria, 27, 37, 2002.

Leslie, A.J. and Spotila, J.R., Alien plant threatens Nile
crocodile (Crocodylus niloticus) breeding in Lake St.
Lucia, South Africa, Biol. Conserv., 98, 347, 2001.

MacDonald, I.A.W. and Nott, T.B., Invasive alien organisms
in central SWA=Namibia: Results of a reconnaissance survey
conducted in November 1984, Madoqua, 15, 1, 21, 1987.

MacDonald, I.A.W., Reaser, J.K., Bright, C., Neville, L.K.,
Howard, G.W., Murphy, S.J., and Preston, G., Eds., Invasive
Alien Species in Southern Africa: National Reports and
Directory of Resources, Global Invasive Species Programme,
Cape Town, 2003.

Mack, R.N., Simberloff, D., Lonsdale, W.M., Evans, H.,
Clout, M., and Bazzaz, F., Biotic invasions: Causes,
epidemiology, global consequences and control, Ecol. Appl.,



10, 689, 2000.

Malan, J., Discussion document on the regulation of alien
invasive species, Unpublished Directorate of Environmental
Affairs discussion paper, Directorate of Environmental
Affairs, Namibia, n.d.

Mendelsohn, J. and el Obeid, S., Forests and Woodlands of
Namibia, RAISON, Windhoek, 2005.

Mendelsohn, J. and Roberts, C., An Environmental Profile and
Atlas of Caprivi, Directorate of Environmental Affairs,
Namibia, 1997.

Mendelsohn, J., Jarvis, A., Roberts, C., and Robertson, T.,
Atlas of Namibia: A Portrait of the Land and Its People,
David Phillip Publishers, Cape Town, South Africa, 2002.

Ministry of Environment and Tourism, The draft
environmental management bill, Ministry of Environment and
Tourism, Windhoek, Namibia, 1998.

Ministry of Environment and Tourism, The forestry act no.
12 of 2001, Ministry of Environment and Tourism, Windhoek,
Namibia, 2001.

Ministry of Environment and Tourism, The parks and wildlife
management bill, draft, Ministry of Environment and
Tourism, Windhoek, Namibia, 2004.

NBRI, Unpublished list of specially protected plants in
Namibia, National Botanical Research Institute, Windhoek,
Namibia, 2002.

Office of the President, Namibia vision 2030. Prosperity,
harmony, peace and political stability—Policy framework for
long-term national development, Office of the President,
Namibia, 2004.

Republic of South Africa, National environmental management
biodiversity act (unnumbered) of 2004, Republic of South
Africa, South Africa, 2004.

Republic of South Africa, The agricultural pests act 1973
(Act no. 3 of 1973), Republic of South Africa, South
Africa, 1973.

Richardson, D.M., Forestry trees as invasive aliens,
Conserv. Biol., 12, 1, 18, 1998.



Shapaka, T., Joubert, D.F., and Cunningham, P.L., Alien
invasive plants in the Daan Viljoen Game Park, Dinteria,
30, 19, 2008.

Silori, C. and Mishra, B., Assessment of livestock grazing
pressure in and around the elephant corridors in Mudumalai
Wildlife Sanctuary, south India, Biodivers. Conserv., 10,
2181, 2001.

Smit, P., Geo-ecology and environmental change: An applied
approach to manage Prosopisinvaded landscapes in Namibia,
Ph.D. Thesis, University of Namibia, Windhoek, Namibia,
2005.

Smit, P., Prosopis: A review of existing knowledge relevant
to Namibia, J. Namibia Sci. Soc., 52, 13, 2004.

Smith, D., Western Australia bans Jatropha curcas, Biofuel
review, 2006, available online at
http:==www.biofuelreview.com=content=view=28=2.

Tarr, P.W. and Loutit, R., Invasive alien plants in the
Skeleton Coast Park, Western Damaraland and Western
Kaokoland, in Invasive Alien Organisms in South West
Africa= Namibia, Brown, C.J., Macdonald, I.A.W. and Brown,
S.E., Eds., South African national scientific program report
no. 119, CSIR, RSA, Pretoria, 19, 1985.

United Nations Convention on Biodiversity (UNCBD),
Convention on biological diversity, Montreal, Canada, 1992,
http:==www.cbd.int=default.shtml.

U.S. Forest Service, Pacific Island ecosystems at risk
(PIER), Jatropha curcas, 2005, available at http:
==www.hear.org=Pier=species=Jatropha_curcas, 2005, accessed
July 1, 2006.

U.S. Forest Service, Pacific Island ecosystems at risk
(PIER), 2006, available at http: ==www.
hear.org=Pier=species, 2006, accessed July 1, 2006.

Van Wyk, B. and Gericke, N., People’s Plants. A Guide to
Useful Plants of Southern Africa, Briza, Pretoria, 2000.

Vinejevold, R.D., Bridgeford, P., and Yeaton, D., Invasive
alien plants in the Namib-Naukluft Park, in Invasive Alien
Organisms in South West Africa= Namibia, Brown, C.J.,
Macdonald, I.A.W. and Brown, S.E., Eds., South African
national scientific programmes report no. 119, CSIR, RSA,
Pretoria, 24, 1985.



Visser, J.N., Effect of Prosopis glandulosa on natural
vegetation in Lower Swakop River, Unpublished nature
conservation diploma project, Polytechnic of Namibia,
Namibia, 1998.

William, P.A., Ecology and Management of Invasive Weeds,
Conservation sciences publication 7, Department of
Conservation, Wellington, 1997.

Williamson, M., Biological Invasions, Chapman and Hall,
London, 1996.

Wilson, C., Chromolaena odorata, in the Global invasive
species database, 2006, available at

Zachariades, C. and Goodall, J.M., Distribution, impact and
management of Chromolaena odorata in Southern Africa, in
Proceedings of the Fifth International Workshop on
Biological Control and Management of Chromolaena odorata,
Durban, South Africa, October 23–25, 2000, Zachariades, C.,
Muniappan, R. and Strathie, L.W., Eds., ARCPPRI, Pretoria,
34, 2002.

Zimmermann, H.G., Ed., Country profile report: South Africa,
Meeting on prevention and management of invasive alien
species: Forging cooperation throughout southern Africa,
Lusaka, June 10–12, 2000.



21 Chapter 21. The Economics, Law, and
Policy of Invasive Species Management in
the United States: Responding to a
Growing Crisis

Aquino, J.A., Navigating in uncertain waters: 2006 update
on the regulation of ballast water discharge in the United
States, Pittsburgh J. Environ. Public Health Law, 1, 101,
2006.

Born, W., Rauschmayer, F., and Brauer, I., Economic
evaluation of biological invasions—A survey, Ecol. Econ.,
55, 321, 2005.

Buhle, E.R., Margolis, M., and Ruesink, J.L., Bang for
buck: Cost-effective control of invasive species with
different life histories, Ecol. Econ., 52, 355, 2005.

Courchesne, C.G., Comprehensive approach to combat invasive
species on the horizon, American Bar Association, ABA
Trends, 37, 6, 1, 2006.

Eisworth, M.E. and Johnson, W.S., Managing nonindigenous
invasive species: Insights from dynamic analysis, Environ.
Resour. Econ., 23, 319, 2002.

Environmental ProtectionAgency (EPA), Invasive non-native
species,WatershedAcademyWeb,

Environmental Protection Agency (EPA), September 2006 U.S.
District Court Order granting injunctive relief,

Finnoff, D., Shogren, J.F., Leung, B., and Lodge, D., Take
a risk: Preferring prevention over control of biological
invaders, Ecol. Econ., 62, 2, 16, 2007.

Horan, R.D. and Lupi, F., Tradeable risk permits to prevent
future introductions of invasive alien species into the
Great Lakes, Ecol. Econ., 52, 289, 2005.

Idaho State Department of Agriculture, Noxious Weeds
Program, Overview of Idaho’s 2004 noxious weeds management
program, 2005.

IUCN (World Conservation Union), IUCN guidelines for the
prevention of biodiversity loss caused by alien invasive
species, Information paper from the Fifth Meeting of the
Conference of the Parties to the Convention on Biological
Diversity, Nairobi, Kenya, May 15–26, 2000.



Jenkins, P.T., Paying for protection from invasive species,
Issues Sci. Technol., 19, 1, 67, 2002.

Kaiser, B.A., Economic impacts of non-indigenous species:
Miconia and the Hawaiian economy, Euphytica, 148, 1–2, 135,
2006.

Kolar, C.S. and Lodge, M.L., Progress in invasion biology:
Predicting invaders, Trends Ecol. Evol., 16, 4, 199, 2001.

Le Maitre, D.C., Richardson, D.M., and Chapman, R.A., Alien
plant invasions in South Africa: Driving forces and the
human dimension, S. Afr. J. Sci., 100, 103, 2004.

Leung, B., Finnoff, D., Shogren, J.F., and Lodge, D.,
Managing invasive species: Rules of thumb for rapid
assessment, Ecol. Econ., 55, 24, 2005.

Leung, B., Lodge, D.M., Finnoff, D., Shogren, J.F., Lewis,
M.A., and Lamberti, G., An ounce of prevention or a pound
of cure: Bioeconomic risk analysis of invasive species,
Proc. Biol. Sci. (Formerly Proc. R. Soc. Lond. B), 269,
2407, 2002.

Margolis, M., Shogren, J.F., and Fischer, C., How trade
politics affect invasive species control, Ecol. Econ., 52,
305, 2005.

Maryland Department of Natural Resources, Potential
economic losses associated with uncontrolled nutria
populations in Maryland’s portion of the Chesapeake Bay,
Maryland Department of Natural Resources, Annapolis, MD,
2004.

McCarraher, A.G., The phantom menace: Invasive species, N Y
Univ. Environ. Law J., 14, 73, 2006.

McNeely, J.A., Ed., The Great Reshuffling: Human Dimensions
of Invasive Alien Species, IUCN, Gland, Switzerland and
Cambridge, UK, 2001.

Myers, N., Global biodiversity II: Losses and threats, in
Principles of Conservation Biology, 2nd ed., Meffe, G.K.
and Carroll, C.R., Eds., Sinauer, Sunderland, MA, 123,
1997.

National Invasive Species Council (NISC), Meeting the
invasive species challenge: National Invasive Species
management plan, Washington, DC, 80, 2001.



National Invasive Species Council (NISC), Progress report
on the national invasive species management plan,
Washington, DC, 30, 2005.

National Invasive Species Information Center (NISIC),
http:==www.invasivespeciesinfo.gov=, 2007.

Nature Conservancy, America’s Least Wanted: Alien Species
Invasion of U.S. Ecosystems, The Nature Conservancy,
Arlington, VA, 1996.

Nature Conservancy, Seedlings of change, Nature Conservancy
Magazine online, http:==www.
nature.org=magazine=spring2007=misc=index.html, 2007.

Pimentel, D., Zuniga, R., and Morrison, D., Update on the
environmental and economic costs associated with
alien-invasive species in the United States, Ecol. Econ.,
52, 3, 273, 2005.

Salmony, S.E., Invoking the precautionary principle,
Environ. Health Perspect., 113, 8, 509A, 2005.

Schmitz, D.C. and Simberloff, D., Biological invasions: A
growing threat, Issues Sci. Technol., 13, 4, 33, 1997.

Settle, C., Crocker, T.D., and Shogren, J.F., On the joint
determination of biological and economic systems, Ecol.
Econ., 42, 301, 2002.

Sharov, A.A. and Liebhold, A.M., Bioeconomics of managing
the spread of exotic pest species with barrier zones, Ecol.
Appl., 8, 3, 833, 1998.

Shine, C., Williams, N., and Gundling, L., A Guide to
Designing Legal and Institutional Frameworks on Alien
Invasive Species, IUCN, Bonn, 2000.

United States Department of Agriculture (APHIS), Asian
Longhorned Beetle Cooperative Eradication Program Strategic
Plan, http:==www.aphis.usda.gov= ppq=ep=alb=strategic. pdf,
2005.

United States Forest Service (USFS), National strategy and
implementation plan for invasive species management, Forest
Service FS-805, United States Department of Agriculture,
Washington, DC, 2004.

United States General Accounting Office (GAO), Homeland
security: Management and coordination problems increase the



vulnerability of U.S. agriculture to foreign pests and
disease, http:==www.gao.gov=new.items=d06644.pdf, 2006.

United States Government, Executive Order 13112 of February
3, 1999, invasive species, Fed. Regist., 64, 25, 6183,
1999.

U.S. Congress, Office of Technology Assessment (OTA),
Harmful non-indigenous species in the United States,
OTA-F-565, U.S. Government Printing Office,Washington, DC,
1993.

Wilcove, D.S., Rothstein, D., Dubow, J., Phillips, A. and
Losos, E., Quantifying threats to imperiled species in the
United States, Bioscience, 48, 8, 607, 1998.

Wittenberg, R. and Cock, M.J.W., Invasive Alien Species.
How to Address One of the Greatest Threats to Biodiversity:
A Toolkit of Best Prevention and Management Practices, CAB
International, Wallingford, Oxon, UK, 2001.

Wonham, M., Species Invasions, in Principles of Biological
Conservation, 3rd ed., Groom, M.J., Meffe, G.K., and
Carroll, R., Eds., Sinauer, Sunderland, MA, 2006.


	Front cover
	Contents
	Preface
	Editors
	Contributors
	Section I: Invasion Ecology
	Chapter 1. Invasive Plants: A Threat to the Integrity and Sustainability of Forest Ecosystems
	References

