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ABSTRACT

Global ecological integrity has been jeopardised by invasive alien plant species. They not only have an
impact on the variety of species in native ecosystems, but also pose a biological integrity danger. A number
of invasive alien plant species have been found in India, including some tropical American species that are
said to be very troublesome and have had negative ecological, economic, and social effects. These species
include Parthenium hysterophorus L., Lantana camara L., Eupatorium odoratum L., Hyptis suaveolens (L) Poit.,
and Ageratum conyzoides L. Although these weeds can be seen growing in a variety of environments, they
are most luxuriant in untended forests and cultivated areas. Records from the state of Jharkhand also
support this. Along from quickly colonising land and displacing native plants, it is also known to cause
havoc on the environment, endanger tourism-related activities, and pose a range of health risks to people.
Similar to how it makes feed scarce while also being poisonous and unpleasant for livestock. Large swaths
of land are being invaded by these species, particularly forests where they have almost completely replaced
the forest floor vegetation and slowed the growth of native trees. Additionally, they hamper forest operations
because of their spreading and bushy development patterns. These plants share comparable growth tactics
that enable them to successfully invade natural ecosystems, including quick growth rates, brief life cycles,
higher reproductive capacity, high levels of competition, and allelopathy. This review study discusses a
number of biological, ecological, and plant invasiveness risks.

Key words: Allelopathy, Global ecology, Native ecosystem, Luxuriant, Forest operations, Colonizing

Introduction the integrity of the environment and, more signifi-

cantly, to humankind'’s ability to feed itself. Exotic or
Due to their destructive effects on biodiversity and ~ non-native species that have evolved elsewhere and
ecosystem function, invasive alien plant species  have been purposefully or accidently introduced
have drawn the attention of ecologists, biological ~ outside of their natural adaptation ranges and dis-
conservationists, forestry planners, natural resource  persal potential are considered “Alien” species. Not
managers, and social development planners ona  all plants brought in from other ecosystems are dan-
global scale. The ensuing effects can be described as  gerous, but only a tiny proportion of those with a
“catastrophic,” as they ultimately pose a threat to  strong capacity for reproduction and proliferation

(YProf. Associate Prof.)
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turn out to be invasive. Because of their rapid
growth, they outpace the local biota in terms of habi-
tat exploitation and nutrient and water resource ex-
ploitation. One of the most important global pro-
cesses affecting the structure, composition, and
function of natural and semi-natural ecosystems has
been identified as plant invasions (Mooney and
Hobbs, 2000). Around the world, the issue keeps
getting worse at significant socioeconomic, health,
and ecological cost. Through their effects on agricul-
ture, forestry, fisheries, and natural systems, which
are a significant foundation of peoples’ lives in poor
nations, invasive alien plant species worsen poverty
and pose a threat to development. Climate change,
pollution, habitat loss, and disturbance brought on
by humans all exacerbate this damage. Native and
indigenous plant communities around the world are
threatened by invasive alien plant species, particu-
larly where these communities are disrupted (D.
Antonio et al., 2001). However, relatively few alien
plant species seem to have the capacity to invade
undisturbed native plant communities (Rejmanek et
al., 1989). Studies of earlier imports demonstrate that
invasive plant species’ effects are complex and have
the power to significantly alter the make-up of com-
munities (Holway et al., 2002; Carlton et al., 2003).
The ultimate effects of invasion, however, are sig-
nificant, subtle, and frequently irreversible.

Mechanism of invasion

Four phases make up the invasive process: introduc-
tion, establishment, lag time, and expansion phase.
While species can spread naturally by way of birds,
animals, water, and wind migration (Herbold and
Moyle, 1986), today’s increased human mobility and
the expansion of the global population have caused
alien species to migrate in new ecosystems at a large
scale (Moore et al., 2004). In addition to other factors,
an introduced species’ capacity to thrive depends on
its ability to adapt to its surroundings (Holzmuelller
and Jose, 2009). A lag period with little to no rise in
species spread follows it. The lag period could last a
short while or years. The majority of weed species in
New Zealand have lag phases that last, on average,
20 to 30 years, with 4% of species having lag phases
longer than 40 years (Aikio et al., 2010). The expan-
sion phase, which comes after the lag period and is
when most control attempts are performed, sees a
sharp increase in the occurrence of the species
(Holzmuelller and Jose, 2009).
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Why the invasive species get advantage over native
biota?

The properties of alien plants that spread quickly

into new areas give them an advantage over the lo-

cal biota. They may persist, for instance, in a variety

of ecological conditions that frequently span a con-

siderable geographic range (Sax and Brown, 2000;

Rejmanek et al., 1996). They originated on vast con-

tinents with a diversified biota, and they already

have links with damaged or anthropogenic habitats

(Elton et al., 1958). The following characteristics of

invasive species that seem to make them more likely

to become invaders are generally shared by them.

However, it is very difficult to determine the most

advantageous biological character promoting inva-

siveness.

Accelerated development and brief life cycles

Efficiency of resource usage and consumption

A lot of flowers and a lot of seeds

Able to flourish in a variety of environments

The genetics of evolution and high genetic

variability

Delayed germination and protracted seed

dormancy

Effective seed dispersal technique

Ability to alter an intruded environment Ca-

pability of sexual or asexual reproduction

»  Utilization of nearby pollinators

> They can out compete native species because
of their different phenology.

> Provide shade, as this can seriously harm na-
tive plants.

> Grazing, pest, and disease resistant

YV VVYVY

Y
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The support of the ecosystem for biological
invasion

Invasiveness of alien plants is also influenced by the
ecosystems conditions, such circumstances include
the following:
>  Environments damaged by man-made activi-
ties such as overgrazing and removing land
for habitation, as well as by natural disasters
like fire and flood.
>  Moderately moist environments appear to be
more open to invasion than extremely dry or
extremely wet ones.
> Lack of competition, predatory animals, her-
bivorous organism bugs, and diseases, among
other natural rivals.
> An environment with recently developed
vegetation.
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> Habitats with low native species diversity and
physical or temporal exclusion

> Ecosystems are slowly recovering from a
prior perturbation.

> More herbicides and fertilizers are used,
which results in less native plant competition
and suitable development circumstances for
alien species.

> An environment with relatively rich soils that
are high in nutrients (such as riparian areas);

Biological invasion: An emerging global threat

The impact of invasion is severe and lowers the
ecosystem’s carrying capacity (Banerji et al., 1958).
Native societies’ sustainability is inevitably im-
pacted by invasion since it changes their structure,
makeup, and functions (Webster et al., 2006). The
second-most significant hazard to the continued ex-
istence of native species has been determined to be
the invasion of alien species, after habitat degrada-
tion (Jenkins et al., 1999). By outcompeting native
species” seeds for germination and stifling the
growth of native seedlings, invasive plant species in
a forest landscape replace native species. The ability
of invading plant seedlings to absorb more re-
sources and their thick growth, which shades sap-
lings of native species, are two techniques for doing
this. Invasive plant species compete with crops for
soil and water resources in agricultural environ-
ments, lowering crop output and feed quality. Wa-
ter body clogging by aquatic invasive plant species
threatens the survival of native aquatic flora and
fauna and has a negative impact on the public water
supply and irrigation system. The dynamics and
composition of soil are impacted by the invasion of
foreign plant species. In fact, pollution, harvesting,
and disease all these when taken together pose a
bigger danger to native biodiversity than alien inva-
sive species (Drake et al., 1989).

Threat to biodiversity

Invasive alien plants pose a serious threat to
biodiversity that is on par with habitat degradation.
They contribute to the extinction of species and the
loss of biodiversity. They also played a role in the
42% decline of endangered and threatened species
in the United States (Wilcove et al., 1998). Over the
past few years, there have been varying effects of
invasive alien species on biodiversity in different
environments. In certain areas, the impact is low
and has little effect on biodiversity, while in others,
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the impact is large and has a big impact on the local
biodiversity. The Millennium Assessment identified
invasive alien species as one of the primary causes
of biodiversity loss over the previous 50 to 100
years, according to UNEP (2005). The research also
predicts that the tendency will persist across all
biomes on a global scale. Invasive species like Agera-
tum conyzoides L. (Goat weed), Parthenium
hysterophorus L. (White top), Lantana camara L. (Lan-
tana), and Eupatorium adenophorum Spreng (Crofton
weed) are major invaders in the North Western part
of India, greatly reducing the diversity of native spe-
cies, according to a study by Dogra et al., (2009).
Mikaniamic ranthakunth (Mikania) and P.
hysterophorus are two other very invasive Neotropi-
cal plants that have established themselves in India.
The Western Ghats are home to the Giant Sensitive
Plant, Mimosa diplotricha C. Wright, which has rap-
idly increased its range (Ramkrishnan et al., 1996).
Direct competition with the native flora can result in
monocultures of an alien species, such as by
Psidiumcattleianum Sabine (strawberry guajava) in
Mauritius and P. hysterophorus (White top) in Aus-
tralia and India (Evans, 1997). Raghubanshi and
Tripathi (2009) found that in Vindhyan dry decidu-
ous forests, areas with high Lantana camara cover
have little to no understorey vegetation, but areas
with low Lantana cover do have some understorey
species. The establishment of tree species seedlings
is hindered by dense cover produced by the hori-
zontal stratification of lantanas, which lowers the
intensity and duration of light (Sharma and
Raghubanshi, 2006).

Genetic pollution, a process of unchecked hybrid-
ization and introgression that results in homogene-
ity or replacement of local genotypes, can put native
species in danger of extinction. Native species have
decreased and even gone extinct as a result of
hybridization’s negative impacts. Due to hybridiza-
tion with foreign species, 3 of the 24 species in the
United States that were categorised as endangered
have now become extinct (Mc Milan and Wilcove,
1994). The bulk of the time, invasive species out-
number native species in terms of numbers. Addi-
tionally, hybridization frequently results in a de-
crease of fitness for the native species (Rhymer and
Simberloff, 1996). Through habitat alteration, ge-
netic pollution can potentially lead to extinction by
bringing previously separate species together. These
events can be especially harmful when rare species
come into contact with more abundant ones since
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the abundant ones may interbreed with them, form-
ing hybrids and suffocating the entire gene pool of
the rarer species, ultimately causing the extinction of
the native species (Kumar et al., 2009).

Threat to food security, agriculture and livestock
production

In the distant past, the introduction of economically
advantageous plants and animals outside of their
original range helped the human society to gain
from such crops and cattle. In terms of agricultural
yield, it was discovered that the introduced crop
held more promise in the new habitat than in their
native one. The simultaneous introduction of inva-
sive species and their takeover of grazing and agri-
cultural lands was the introduction’s unfavourable
feature. A severe challenge to the production of food
and fibre for people is posed by alien invasive plants
in agricultural landscapes that compete with crop
plants for water and nutrients. A number of alien
plants viz. Ageratum conyzoides L., (Goat weed),
Argemonemexicana L., (Mexican poppy),
Alternantherasessilis (L.) DC., (Sessile Joyweed),
Bidenspilosa L., (Spanish tassle), Celosia argentea L.,
(Silver cocks comb), Emilia sonchifolia (L.) DC., (Tas-
sel flower), Oxalis corniculata L., (Yellow wood sor-
rel), Parthenium hysterophorus L., (White top weed),
Portulacaoleracea L., (Purslane), Scopariadulcis L.,
(Sweet broom), Sidaacuta Burm. (Common
wireweed), Sonchusasper L., (Sow thistle) are com-
mon weeds of agricultural landscapes (Divakara et
al., 2013). Their weeding requires both labour and
financial resources. Crop weeding by hand is the
most common job performed by people worldwide.
In Southeast Asia, weeds typically diminish rice
yield by 30-35%, which accounts for 30% of all the
food energy consumed by humans (Holm et al.,
1977). Additionally, they alter the nitrogen cycle of
the soil and have allelopathic effects, which reduce
crop output. The Food and Agriculture Organisation
of the United Nations estimates that over 33% of the
potential yearly world food harvest was destroyed
in the 1970s by insects, illnesses, and weed infesta-
tions, resulting in a loss of $75 billion. In 1975, weeds
reduced global crop production by an estimated
11.5% (Parker and Fryer, 1975). Weeds decrease po-
tential crop yields by 12% in US agriculture. Accord-
ing to the USBC (1998), this decrease in crop yield
amounts to an annual loss of crop production of
around US$33 billion. According to estimates, 73%
of weeds are non-native (Pimentel, 1993). It is ex-
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pected that imported weeds are to blame for around
$27.9 billion in crop losses.

On grasslands, invasive species may change the
hydrology, nutrient cycling and accumulation, and
carbon sequestration (Polley et al., 1997). The pro-
duction of forage for livestock is decreased as a re-
sult of species like Lantana camara, Parthenium
hysterophorus, Argemonemexicana, and Eupatorium
odoratum that alter grassland and impede the
growth of grasses and other native fodder species
present in their understorey. Cattle are poisoned by
Lanatanacamara’s seed and leaves. In open
pastureland and close to agricultural landscapes,
Eupatorium odoratum grows as dense thickets. It pre-
vents native organisms from sprouting and expand-
ing. When dried, it becomes extremely flammable
and encourages forest fires. Food security is eventu-
ally threatened by the total effects of invasive alien
species on land resources, agriculture, and livestock.
Invasive alien species, which thrive in new habitats
when their hosts are plentiful and their natural ad-
versaries are missing, have caused significant eco-
nomic damage, particularly the introduction of agri-
cultural pests and diseases as contaminants in crops
and animals. There is a serious incidence of triffid
weed reported from Ghana, where it has taken over
59% of all arable areas in Ubombo, South Africa, re-
ducing the recommended number of animals that
graze by 150%. In addition, the triffid weed in west-
ern and central Africa acts as a different host for a
pest grasshopper. Triffid weed eradication in natu-
ral settings is projected to cost between US $ 151 and
$ 164 per ha. Invasive plant species can quickly
colonise pasture and agricultural lands due to their
rapid growth. Parthenium hysterophorus, often known
as the “white top weed,” grows quickly in disturbed
areas, such as newly cleared or ploughed soil, areas
that have been overgrazed, and it spreads quickly
by seed dispersal. The highest likelihood of survival
of seeds is their capacity for longest viability, they
can remain alive until a maximum of two years, and
buried seeds may stay dormant for up to 20 years—
is what makes it most conducive to invasion. When
the unappealing White top weed takes over the
grazing meadows, there is a shortage of feed, which
has a detrimental impact on the productivity of the
cattle. In Ethiopia, the White top weed invaded ag-
ricultural areas after being introduced with tainted
food imports. The result was an unexpected drop in
crop production (GISP, 2004).
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Threat to forest ecosystem

Invasion is very difficult to succeed in unaltered
tropical forests (Cronk and Fuller, 1995). But a phe-
nomenon that is less well understood and requires
immediate action is plant invasion of the forest eco-
system, which has been made easier by the recent
global trend in declining forest cover. Plant invasion
in tropical forests is more severe than it is in temper-
ate forests, according to Cronk and Fuller (1995).
Species like Lantana camara, Sennaspectabilis (DC.)
Irwin and Barneby (Spectacular cassia), Psidium
cattleianum Sabine (Cattley guava),
Chrysobalanusicaco L. (Coco plum), Clidemiahirta (L.),
D Don. (Soap bush) exerts great competitive pres-
sure with the forest flora thus influencing their re-
generation. For their (alien spp.) use in agroforestry,
commercial forestry, and erosion control, alien trees
have long been planted. It is becoming more and
more clear that woody tree species have the poten-
tial to become invasive. A well-illustrated example
of a tree invasion is the Tamarix spp. instance in
western North America (Shaforth et al., 2005). The
salt cedar, also known as Tamarix ramosissima, T.
chinensis (Lour. ), and their hybrids, which are all
native to Eurasia and were introduced to Western
North America in the middle of the 19th century,
now cover between 40,000 and 60,000 ha. of land
(Robinson 1965; Zavaleta, 2000; Gaskin and Schaal,
2002). Detrimental effects of the Tamarix invasion
include displacement of native riparian vegetation,
increase in fire risk, and loss in water table due to
high evapotranspiration rates. The federal, state,
and local governments have made significant invest-
ments to stop the Tamarix invasion in the western
United States (Shafroth and Briggs, 2008). Argentina
and Australia have both reported Tamarix invasions
(Shafroth and Briggs, 2008; Gryphon et al., 1989).
According to studies conducted in South Africa on
the effects of invasive foreign tree species, stream
flows have decreased by 4.7 to 13.0 percent (Dye,
1996; Le Maitre et al., 1996; Prinsloo and Scott, 1999;
Le Maitre et al., 2000).

Threat to ecosystem functioning

Invading biological species have a variety of effects
on ecosystems. Ecosystems’ functioning can change
as a result of invasive species. For instance, invasive
plants can change native ecosystems’” hydrology,
nitrogen cycle, and fire patterns. The invasion pro-
cess more frequently has an impact on the fragile
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and isolated ecosystems (SCBD 2001). Diverse inva-
sive species have different effects on ecosystem ser-
vices. They have an impact on the delivery of food,
the purification of freshwater, pollination, natural
pest management, disease regulation, soil fertility,
and the cycling of nutrients and water (Eiswerth et
al., 2005). It has been discovered that watershed ar-
eas with dense stands of invasive species have a sig-
nificant impact on catchment hydrology, which is
another effect of invasive plants. From watershed re-
gions where there are several invasion patches, there
is a reported 30-70% decrease in water discharge
(Goldenhuys, 1986). Le Maitre et al., (2000), have
categorised the invasive alien plant species accord-
ing to how much water they use. They include Aca-
cia mearnsii, Acacia cyclops, Acacia dealbata, Pinus spp.,
Eucalyptus spp., Prosopis spp., Acacia saligna, H.
Wendel, Meliaaze Populus species, Hakea species, and
Jacaranda mimosifolia Jacaranda D. Don,
Sesbaniapunicea, Rubus spp., A. longifolia,
Psidiumguajava, Caesalpineadecapetala, Black Wattle,
Green Wattle, and English Oak Quercusrobur L. It is
concerning to note that, regardless of the species,
they are of little use to the bulk of the local biota and
have detrimental consequences on the hydrologic
ecosystems. The Salt Cedar (Tamarix spp.) of the
southwestern United States, where this species has
invaded significant areas along riparian corridors,
results in silt capture and channel narrowing, is an
example of how invasive species negatively affect
water control. The end result is a reduction in the
water holding capacity of streams, which results in
more frequent and severe flooding and the related
expenditures of flood control (Zavaleta, 2000). Due
to changes in host-pathogen relationships and spe-
cies competition, invasive species have a direct im-
pact on the distribution, composition, and availabil-
ity of biodiversity and local forest resources. The
interaction between native species and how they af-
fect ecological processes like the pollination process
seed distribution, and hydrological cycles—which
are gravely upset by the invasion of alien species-
determines to a large extent the ecological impact of
the loss of biodiversity caused by invasive exotic
species. Alien plant invasions have an impact on lo-
cal biodiversity and community organisation
through interference competition and exploitation
competition (direct interactions like allelopathy and
resource utilisation). According to Chapin et al.
(2000), the effects of incursion on relationships
among species such grazing, exploitation, and Co-
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operation can alter the diversity of species. Attack
ofexotic plants effects native biodiversity and com-
munity structure by exploitation, competition and
direct interactions such as allelopathy (Callaway
and Ridenour, 2004). The impacts of invasion on
species interactions such as predation, herbivory,
parasitism, and mutualisms, can change the abun-
dance of species (Chapin et al., 2000).

Risk to the soil structure

It has been discovered that plant invasions alter soil
microbial communities and biogeochemical cycles in
ways that can feed back to their own advantage.
According to Dukes and Mooney (2004), invasive
plants that fix nitrogen, leach chemicals that prevent
other species from fixing nitrogen, release sub-
stances that change the availability of nutrients like
nitrogen and phosphorus, and affect topsoil erosion
can all affect nutrient cycle. By altering the soil nu-
trient pools, some invasive plants can change the
native soil ecosystem. For instance, they can increase
the soil nitrogen (N) availability to plants by N fixa-
tion (Levine et al., 2003; Vitousek et al., 1987).
Through the quick consumption of soil N, other in-
vasive plants may decrease nitrogen pool (Asner et
al., 2005), by releasing salts like Tamarix (Zavaleta,
2000), Mesembryanthemum crystallinum L. (the
iceplant) (Vivrette and Muller 1977), decreasing the
pH soil, or secreting specific chemical substances,
invasive plants can make soil least feasible for other
species (Callaway and Ridenour, 2004). In compari-
son to the soil under the native shrub species
Vaccinium, Berberisthunbergii DC, and Microstegium
vimineum, A. Camus have invaded hardwood forests
in New Jersey, Europe, and have caused alkalinity
in soil, according to Kourtev et al. (1999). Addition-
ally, these two species helped increase nitrate acces-
sibility and net capacity nitrogen fixation in the soils
they attacked. Invasion is frequently associated
with higher soil phosphorus levels. Herr et al. (2007)
found that an invasive to Europe, Solidagogigantea
had lower soil pH and higher labile phosphorus
fractions in invaded areas than in non-invaded ar-
eas. Invasive alien plants have also been reported
contributing to soil degradation.

Socio-economic threat

According to Li and Xie (2002) and Wan et al. (2002),
invasive alien species speed up the extinction of spe-
cies and genetic diversity while destroying ecosys-
tem structure and function. The overall result is sig-
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nificant economic loss. According to Pimentel et al.
(2000), invasive alien species have cost the United
States 138 billion dollars in losses. The cost of foreign
invasive species in terms of the economy, environ-
ment, and society is very significant. They have such
a large impact on ecosystem functioning that they
sometimes force a country’s long-term development
planning to change course. According to IUCN esti-
mates, the environment costs the world economy
$400 billion a year (UNEP, 2003). The loss caused by
invasive alien species on World Bank projects was
estimated by the IUCN to be US$13,000,000,000
(UNEP 2004). The production of cattle and agricul-
ture both suffered significant effects. In addition to
providing food and water, freshwater ecosystems
also provide water for agriculture, tourism, recre-
ation, and hydroelectric projects, all of which are
important to local livelihoods. These opportunities
are now seriously threatened by the arrival of
aquatic invasive alien plant species like Eichornia
cressipes (Water hyacinth), Alternanthera philoxeroides
(Alligator weed), and Pistiastratiotes L. (Water let-
tuce). Annual investments in the US for the manage-
ment of foreign aquatic weed species total $100 mil-
lion (OTA, 1993). More than US$ 25 million is spent
year on water hyacinth eradication, and another
US$ 15 million is paid annually to repair water let-
tuce damage (Huntley, 1996). The primary effect of
alien species invasion is followed by a decrease in
the supply of forest products, which has a direct
impact on rural livelihood because these goods are
the only source of subsistence for rural livelihood.

Threat to human health

When humans and animals come into touch with or
ingest invasive plants, they can suffer catastrophic
consequences. The pyrolizidine alkaloids found in
Echiumplantagineum L. (Paterson’s curse) are toxic to
grazing animals. Humans are also irritated by the
plant and suffer from hay fever.
Heracleummantegazzianum (Giant hogweed) sap
sensitises the skin to UV radiation, causing blisters
and scarring.Inhaling the smoke of giant hogweed
produces respiratory tract burns (Portland Plant
List, 2010). Mosquito habitat is provided by species
such as Lanatana camara and Eichornia cressipes. Mos-
quito-borne infections are becoming more common
in areas where these species have spread.
Eichorniacressipes’ decomposition and death dam-
age water sources and raise the risk of bacterial
infection.Eichorniacressipes” decomposition and



1396

death damage water sources and raise the risk of
microbial infection which leads to the development
of water-borne infectious diseases. Parthenium
hysterophorus pollen grains are allergenic to the skin
and respiratory system. Humans and livestock are
allergic to Ageratum conyzoides and Calotropisprocera
(Apple of Sodom). Moreover, invading exortic plant
species can serve as host shelters for pathogens that
can infect humans, animals, and plants, as well as
other creatures.

Threat to tourism

Invasive plant species wreak havoc on recreation
and tourism, especially ecotourism and educational
tourism. In protected tourist wildlife sanctuaries,
species such as Lantana camara cause annoyance to
visitors. The route to the woodland is blocked by
their spiky character and dense growing habit. They
conceal the natural beauty of a forest setting. Be-
cause of the relevance of evolutionary studies, the
Galapagos Islands are well-known as educational
tourism destinations. Mauchamp et al. (1998) re-
ported the extinction of numerous indigenous plants
in the Galapagos Islands as a result of Lantana
camara invasion. Freshwater aquatic organisms such
as Eichornia cressipes and Alternanthera philoxeroides
obstruct tourist boating, water skiing, and swim-
ming activities. Melaleuca quinquenervia (Cav.) S.F.
Blaka (Broad leaf paper bark), Mimosa pigra L. (Gi-
ant sensitive weed), Fallopia japonica (Japanese
knotweed), and Opuntiastricta (cactus) (cf. Global
Invasive Species Database) reduce access to natural
tourist spots.

Control measures

The most economical and safest way to manage in-
vasive species is by prevention. Early detection and
rapid response of invasive species is much more ef-
fective than trying to control a widespread infesta-
tion. If eradication is not possible, the invasive spe-
cies may be subject to control and management ef-
forts.

There are various methods used for the control
and management of invasive species:

Biological control:- It is the intentional manipu-
lation of natural enemies by humans for the purpose
of controlling pests reducing the population using
prey targeting the invasive species. Natural enemies
used in classical biological control of weeds include
different organisms, such as insects, mites, nema-
todes, and pathogens. In North America, most weed
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biological control agents are plant-feeding insects, of
which beetles, flies, and moths are among the most
commonly used. This option involves much re-
search and testing to make sure the prey targets only
the invasive species intended.

Chemical control: - It includes the use of pesticides,
herbicides, fungicides, and insecticides. Although
chemical use can be very effective, they can be dan-
gerous to other species or to the ecosystem in gen-
eral.

Cultural control: It includes manipulation of habits
to increase mortality of invasives or reduce it’s its
rate of damage (selection of pest-resistant crops,
winter cover crops, changing planting dates). Cul-
tural measures are aimed at changing human be-
havior to address the issue of spreading invasives —
using opportunities to educate people about prac-
tices to increase awareness to prevent the spread of
invasives (signage, public awareness campaigns).
Cultural practices include mulching, soil solariza-
tion with plastic film, thermal weed control (e.g.,
flaming, hot water, and steam), prescribed burning,
water manipulation, and prescribed grazing with
domesticated herbivores (e.g., cattle, sheep, goats,
and horses).

Mechanical control: This techniques include mow-
ing, hoeing, tilling, girdling, chopping, and con-
structing barriers using tools or machines. Mechani-
cal treatments complement herbicide (chemical)
control and sometimes increase efficiency.
Physical or manual control: It involves physical ac-
tivities (i.e. harvesting) such as hand-pulling, dig-
ging, flooding, mulching, manual destruction or re-
moval of nests, egg masses, or other life stages; gen-
erally includes the destruction of invasive species by
hand.

Conclusion

The threat posed by invasive alien plant species has
grown in tandem with the fast expansion of global-
ization. By modifying species composition, fire re-
gimes, food webs, nutrient cycling, and hydrology,
these species contribute to lower agricultural, live-
stock, and forest productivity, alter soil quality, and
promote land degradation, as well as influencing
important ecosystem services. They pose a signifi-
cant threat to native species diversity, perhaps con-
tributing to the extinction of rare and endangered
species. The ultimate impact is massive economic
and environmental devastation. Plant species inva-
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sion has compelled natural resource managers all
over the world to pay massive sums of money in
order to manage them. For a secure future that en-
sures enough food production and ecological har-
mony for subsequent generations, more comprehen-
sive education campaigns, approaches to manage-
ment, concerted enforcement efforts, and effective
legislation are needed. (Miller and Schellas, 2008).
Despite alarming reports from around the world on
many aspects of biological invasion and their nega-
tive consequences, there is still a gap between
awareness and decision-making programmes. In the
next years, such updated data will be required, as
will the formation of a multidisciplinary strategy at
the administrative and scientific levels for the con-
trol and eradication of invasive species.
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