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Abstract

Invasive plants are a nuisance to native ecosystem in Australia causing environmental degradation. Once
purposely introduced plant species to the landscape for horticulture and agriculture. Nearly 10% of this naturalized
pool of species has become serious invaders now with the capacity to supersede native vegetation. This exotic
invasion coupled with anthropogenic climate change has aggravated the natural ecosystem setting. Several
management strategies and legislative measures to minimize the impact on native biodiversity were also examined
with some suggestions added for weed management.
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Introduction
Invasive plants pose a great threat to the native plants and

conservation of biological diversity of Australia, given the high level of
endemism [1]. About 29000 non-native plants were introduced to
Australia for agricultural production and horticultural acclimitisation
[2]. These alien species tend to convert and change ecosystem
processes and functions while enabling other invasions [3]. Many of
these invaders have become noxious weed [4]. As well as pest [2] the
gravity of this problem has now intensified due to climate change [5].
To arrest this weed invasion issue, managers have taken various
measures that include legislative and policy framework [1] invasive
species management [6], quarantine on the border [2] and chemical
and manual control measures on the ground.

Climate Change
What makes this invasion successful under the climate change

regime? Various scientific researches demonstrate that these alien
species usually have some unique traits, such as, functional traits,
range characteristics, residence time [7-9] and phenotypic plasticity
[2]. These traits have helped them to survive and spread out due to
anthropogenic climate change. For better understanding [7-9] have
conducted a comparative study on 146 pairs of phylogenetically paired
neutralized and invasive plant species in Australia introduced almost
same time (resident time). They looked at 5 functional traits (flowering
duration, leaf size, maximum height, specific leaf area (SLA) and seed
mass) and 3 characteristics of the species’ natural ranges (biome
occupancy, mean annual temperature and rainfall breadth) between
the neutralized and invasive species. Study findings showed that alien
species have larger SLA, longer flowering periods, and also taller in
height than their congeneric neutralized relatives. These species have
greater tolerance to various environmental conditions; occupy more
biomes and a wider length of rainfall and temperature conditions than
naturalized congeners. The important finding of this research was the
role of SLA as it is related with faster growth rates, more rapid turnover
of leaf material and shorter lifespans facilitating the transformation of

a neutralized species to become invader. Having a wider phenotypic
plasticity also advances the chances of out-performing the indigenous
plants in a disturbed environment [8,10]. Further reading of this article
suggests that phenotypic plasticity in invaders was related with changes
in biomass allocation pattern, physiological responses, circumnutating
or germination response to various environmental variances,
specifically temperature. For example, another research showed that
invaders notably reduced fitness and growth of the resident species by
47.7% and 22.1% respectively and also altered the plant community
structure by lowering species abundance by 43.5% and diversity by
50.7%.

A study on invasive species, Acacia nilotica, using CLIMAX model
method, suggests that global climatic change is accelerating the species
invasion and expand further [11]. This A. nilotica species is well
established in Queensland, since its introduction to the country and
over the period of time it had spread throughout much of central and
western Queensland stipulating nascent foci for further invasion.
According to [10] this weed species hampers pasture production,
increases soil erosion, obstructs livestock access to water, and increase
water loss through transpiration. Researcher Beaumont, et al. [7]
found out that increased atmospheric CO2 as a result of climate
change, assisting the species to master water use efficiently and
exceedingly invading xeric sites further inland. Furthermore, the
species using increased temperature to complete its life cycle to invade
southward. The research finding also suggested that a climate change
induced increase in temperature (2°C), rainfall and water-use
efficiency would assist the species in large-scale expansion in areas
with highest growth index. So, this is evident that continuous climatic
change is directly assisting poikilothermic species, for instances, the A.
nilotica to become a true invader in two different ecosystems and
threatens the natural setting.

Predictive temperature increase is also linked with increase in
bushfire in Australia. Researchers have found a direct link between
invasive species coverage and increase bushfire risk [4,5]. For example,
invader Gamba grass (Andropogon gayanus) has influenced fire
incidents in the tropical savanna ecosystem of northern Australia [4,5].
Empirical researches are evident that weed infestation is detrimental to
any ecosystem. Weeds have threatened ecosystem constancy and
functional complexity, thus extinction of numerous native plant
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species [1]. The invaders compete with the native plants for their
growth and survival, such as, light, nutrients, moisture, pollinators and
they overpower or swarm the soil. Native plants are badly impacted by
this unhealthy competition. This competition for resources halt the
natural regeneration process, replace the native plant pools, increase
soil erosion by shading out ground plants, landscape changing,
degraded water quality and more importantly introduction of foreign
genes into native population through cross-breeding [1]. The impact of
weed invasion is so severe that one single invasive weed, bituo bush
(Chrysanthemoides monilifera), is responsible for population decline
of 63 rare and threatened indigenous species of New South Wales
states alone [4]. Weed invasion also affect agricultural production
under this climate change regime. A study suggests that for agricultural
fields, it cause more damage on average of 34% than the overall
agricultural pests [12]. So, it is safe to say that the magnitude of the
problem is higher than what has been researched out.

Another study by Williams, et al. [1,3,13] suggests that climate
change may foster alien species invasion by reducing resilience of
native plants and thus impacting indigenous ecosystem. This may in
turn prioritize invaders over indigenous plants regarding vegetation
management effectives. They have identified fire drivers that can
influence plant assemblages owing to climate change (Figure 1).

These are,

• Changed climate conditions directly affecting species demographic
processes such as seed bank persistence, seedling survival, growth
rate and reproductive output;

• Changes in competitive interactions between species under
changes conditions of CO2, temperature, rainfall, extreme events
and disturbance regimes;

• Reduced biomass or increased mortality of individuals in resident
communities resulting in the colonization opportunities;

• Changes in interaction between plant species and
enemies(pathogens, herbivores, and seed predators) or mutualits
(mycorrhiza, pollinators and seed dispersers); and

• Changes in vegetation management regime or effectiveness under
climate change.

Figure 1: Interlink of attributes are responsible for invasion success
under climate change.

Existing research and theories suggests that low species richness
areas are more vulnerable to exotic species invasion than the high plant

richness areas. It has been argued that high species diversity makes
efficient use of the existing resources preventing any invasion in
comparison to low-species richness areas-as their inter-specific
interactions are rather simple and gaps in exiting resource-use
Stohlgren, et al. [9,11] and colleagues conducted research in nine
different vegetation types which showed that exotic species cover was
positively correlated with mean foliar cover, mean soil Nitrogen
percentage and the total number of exotic species. They concluded that
exotic species invasion depends on spatial scale, biome, vegetation
type, spatial autocorrelation effects, resources availability and species-
specific responses to grazing and other disturbances and independent
of species richness. Another research on exotic annual grass and forbs
in California showed that the exotic grass abundance increases with
the increase of disturbances like, burning, gopher disturbance and
mowing [13].

Current Management Approach
Current Australia now has standardized its monitoring system on

new plant introduction and poses strict control by weed risk
assessment (WRA) protocols and quarantine at the border. But
researchers have criticized the system, as WRA protocols do not
precisely address the effect of changing climate change in the
likelihood of species being invasive when introduced to the country
[8]. Another criticism on WRA, is it may ‘wave through’ many species
without proper [9,13] investigation on the ability of the species become
invasive under climate change regime. They further urge the need of
reassessment of bio-control use in managing high-priority weeds, as
they fear that many bio-controls may become ineffective in controlling
weed population further owing to climate change.

Suggestion
• A shift in management approaches from control of alien species to

building resilience of resident vegetation assemblages [1,3,13].
• Advanced risk management (RA) is must for taxa other than plants

and vertebrates [14].
• More emphasis on research on development of strategies to

increase resident community resilience to invasion by invaders
[1,3,13].

• Further warrant on fundamental ecological research to improve
accuracy of predictions of dispersal dynamics and demography of
native and non-native species arresting future climatic changes
[1,3,13].

• Develop better understanding and strategies to minimize
introduction of new species in both agricultural and horticultural
sectors [1,3,13].

• Owing to the fact that invasive plant management is complex and
requires a network of scientific, bureaucratic, regulatory and
technological practices, it arrests the need of a strong and effective
infrastructure [4,5].

• To have an effective invasive plant management, activities, like,
strategies, declaration and programs, should also be connected
with the on-ground engagement [15].

Conclusion
From above discussion, it has been understood that climate change

will favor the growth of invasive weed species over the native species.
However, researchers and managers across the globe are trying to find
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out new effective ways to battle weed invasion. Finally, I want to wrap
up the essay on a bright note, on-going researches on genetic diversity
and phyllo-geographic history of the invasive plants populations may
help to develop better understanding of the genetic relationships
among invaders [4]. Thereby, improve our understanding for better
predictions on how this relationship is going to impact on future
spread and better manage invaders possessing potentially diverse
biotypes, displaying diverse breeding system, life histories and invasion
histories. An effective governance practice is warranted to invasive
species through good governance and practice [5].
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