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ABSTRACT

Plant invasions are a significant ecological challenge, threatening biodiversity, 
ecosystem functions, and human well-​being. This chapter explores ecological res-
toration as a strategy to mitigate the impacts of invasive plant species. It discusses 
various restoration techniques, including mechanical, chemical, biological, cultur-
al, and assisted regeneration methods, emphasizing their role in rebuilding native 
plant communities and restoring ecosystem functions. The chapter highlights the 
importance of integrating these methods into adaptive management frameworks, 
incorporating innovative approaches such as geospatial technologies and genetic 
engineering. Additionally, the role of stakeholder engagement and community-​based 
initiatives in successful restoration is examined. By providing a comprehensive 
overview, this chapter aims to offer practical solutions for sustainable invasive 
species management and ecosystem recovery.
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1. INTRODUCTION

Plant invasions represent a significant ecological challenge worldwide, affecting 
biodiversity, ecosystem function, and human well-​being. The introduction of non-​
native species to new environments, whether intentionally or accidentally, can result 
in the establishment of invasive species that outcompete native flora, alter habitat 
structure, and disrupt ecosystem processes (Lockwood, Hoopes, & Marchetti, 2013). 
These invasions have been identified as one of the leading causes of biodiversity 
loss globally, alongside habitat destruction and climate change (Pyšek et al., 2020). 
As a consequence, plant invasions not only threaten the stability and resilience of 
ecosystems but also pose substantial economic and social costs due to their impact 
on agriculture, forestry, and water resources (Vilà et al., 2011).

The problem of invasive species is particularly acute in areas with high levels 
of biodiversity, such as islands, coastal regions, and biodiversity hotspots. These 
areas often have unique species that are highly specialized and vulnerable to the 
competitive pressures posed by invasive plants (Simberloff et al., 2013). For instance, 
the introduction of Lantana camara in India and Australia or Pueraria lobata in 
the United States has resulted in the widespread displacement of native species and 
significant alterations in ecosystem structure and function (Sharma et al., 2005; 
Forseth & Innis, 2004). Such invasions can modify fire regimes, soil chemistry, 
hydrological cycles, and nutrient availability, creating feedback loops that further 
facilitate their spread and hinder the recovery of native communities (D'Antonio 
& Vitousek, 1992).

Given these pervasive impacts, the management of invasive plant species has 
become a priority for conservationists, land managers, and policymakers. Traditional 
control measures such as mechanical removal, chemical treatments, and biological 
control have had varying degrees of success but are often limited by their high costs, 
unintended side effects, and the difficulty of complete eradication (Funk et. al., 2020). 
Moreover, these methods may not address the underlying ecological processes that 
facilitate invasions, such as disturbances, habitat fragmentation, or altered nutrient 
dynamics (Hobbs & Humphries, 1995). Consequently, there is a growing recogni-
tion of the need for a more holistic approach to invasive species management one 
that integrates ecological restoration principles to rebuild and maintain ecosystem 
resilience against invasions (Hulvey et al., 2013).

Ecological restoration, defined as the process of assisting the recovery of an 
ecosystem that has been degraded, damaged, or destroyed, offers a promising 
pathway for mitigating the impacts of invasive plant species (Society for Ecological 
Restoration, 2004). Restoration efforts aim to re-​establish native plant communities, 
restore ecosystem functions, and enhance the resistance and resilience of ecosystems 
to future invasions (Funk et al., 2008). By focusing on restoring native biodiversity 
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