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Abstract Ecosystems around the world, including Pakistan, are becoming increasingly concerned about
invasive species, both plant and animal. These species, which are non-native to the area, seriously threaten
native biodiversity and disturb local ecosystems. Invasive species spread more quickly as a result of increased
worldwide travel and trade, necessitating management and control. This review study examines the numerous
facets of invasive species in Pakistan, illuminating their effects, methods of management, and related
difficulties. The necessity to supply the demand for fuel wood, lumber, and animal feed has historically led to
the introduction of exotic species into Pakistan. Even while invasive species are not as severe in Pakistan as
they are in some other nations, their effects on the region’s biodiversity are frequently overlooked. Significant
ecological ramifications result from the roughly 700 foreign species of vascular plants that are found in
Pakistan. These include high-impact invaders such as Broussonetia papyrifera, Prosopis juliflora, Parthenium
hysterophorus, and Lantana camara. In Pakistan, invasive plants have significant negative effects on ecosystems
and local flora displacement. For instance, the allelopathic eftects of Eucalyptus camaldulensis have adversely
affected the growth of grass and bushes in the Malakand highlands. In order to stop invasive species from
spreading, many management techniques are used. These consist of chemical control with herbicides such
as glyphosate, mechanical removal, and organic pesticides. The use of biological control agents has proven
successful in certain situations.
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Introduction These species represent a threat to native biodiver-
sity because they outcompete local species for re-

Native to a certain area, invasive species are plants  sources, and they are spreading more quickly due to
or animals that overrun a new ecosystem. Most  an increase in international travel and trade. A recent
often, humans plant them in new climates-either study found that numerous biodiversity hotspots and
purposefully or inadvertently. An invasive alien spe-  one-sixth of the Earth’s land surface are particularly
cies is one that has been introduced to a new location  vulnerable to invasion. Taxa that endanger biological
and starts to cause problems for its new environment.  variety, food security, human health, and well-being
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when they are introduced and/or spread by human
activity outside of their natural distribution. The term
“alien” describes a species that has been introduced
outside of its native range (exotic, “non-native,” and
“indigenous” are synonyms for alien). Invasive refers
to a tendency to spread into and alter newly imported
habitats. As a result, a species can be invasive without
being alien, or it can spread rapidly within a region
and become foreign without actually being alien. The
threat posed by invasive alien species (IAS) to many
ecosystems has spread to the entire world. The esca-
lating threat is causing great anxiety throughout the
world. Several global activities and coverage through
agreements, treaties, governments, and organizations.

In 1992, the Convention on Biological Diversity was
approved by the United Nations. Invasive alien spe-
cies have intensified as a severe issue in recent years,
and the world community has committed to focusing
on this issue as part of an international effort to less-
en its negative effects. The second biggest danger to
biodiversity is posed by invasive alien species. (Park
et al., 2004) The biological kind of pollution known
as biological invasion is undoubtedly more harmful
than chemical pollution. (Khan ez 4/, 2010) as a re-
sult, after habitat degradation, it is ranked as the sec-
ond biggest danger to biodiversity worldwide. (Reddy,
2008). Invasive species are widely dispersed through-
out the world’s ecosystems, where they coexist with
all types of living things. (Raghubanshi ez a/., 2005)
Nevertheless, the most prevalent invasive species in
terrestrial ecosystems are plants, animals, and insects.
(Hoenicka and Fladung, 2006). Due to their enor-
mous biomass, plants are among the worst invaders
in the world. (Holm e# al., 1991). These species may
have a variety of negative consequences on the envi-
ronment, such as increased soil erosion, decreased soil
value, altered natural flora and fauna, choked water
bodies which influence water quality and fish popu-
lations, economic losses, and health risks for humans.

(Marwat ez al.,2010)(Table 1).

Negative effects of Invasive plants in Pakistan

Non-native animal and plant species have a long
history of being introduced to Pakistan. The prima-
ry reason for the majority of existing foreign inva-
sive species in Pakistan was to close the supply-de-
mand gap for lumber, fuel wood, and feed. (Hussain
and Zarif, 2003). Fortunately, Pakistan’s IAS is not
as severe as it is in certain other countries, but sadly,
the impact of foreign species on the local biodiversity

has not received much attention. (GOP, WWF-P &
IUCN-P, 2000; Shinwari and Shinwari, 2010). There
are 700 alien species of vascular plants listed in the
limited studies done so far. (Khatoon and Ali, 1999);
these can be classified as high impact land invasives,
including Broussonetia papyrifera, Prosopis juliflora,
Parthenium hysterophorus, and Lantana camara. (Hus-

sain, 2003).

On the Malakand hills, Eucalyptus camaldulensis was
planted, and it has been noticed that this has neg-
atively impacted the growth of grasses and bushes.
Due to the allelopathic effects, Dodonea viscosa, one of
the related species of the scrub forest, has completely
disappeared.

Management strategies of Invasive Species in Pakistan
Invasive plant species are managed and controlled
using a variety of management techniques, such as
mechanical removal, chemical control, and biological
control using the invasive species’ natural enemies.
Prevention efforts include stricter regulations on the
importation and trade of potentially invasive plants,
early detection and rapid response programs, and
manual and mechanical removal of existing invasive
species.

It is efficiently controlled by mechanical tree cutting
in combination with the administration of a non-se-
lective herbicide like glyphosate in the case of small
plants and through injectors in the case of big trees.
(Marwat et al., 2010).

Chemical control

Difterent herbicides are being proposed such as
Chwastox and Buctril Super (Javaid ez a/., 2006),
Atrazil 38% SC, Ametryn+Atrazine 80WP, Bro-
moxynil+MCPA 40EC, Butachlor 60EC, Glypho-
sate 41SL (Javaid, 2007) Glyphosate, metribuzin,
Primextra Gold 720 SC (Khan e a/., 2013) against

Parthenium weed.

Organicpesticides that could be used to control parthe-
nium grass allelopathic aqueous extracts Desmostachya
bipinnata (Javaid ez al., 2005), Dicanthium annulatum
Stapt., Cenchrus pennisetiformis Hochest, Sorghum ha-
lepense Pers. (Javaid and Anjum, 2006), aqueous leaf
extracts of allelopathic trees viz., Azadirachta indica
(L.) A. Juss., Ficus bengalensis L., Melia azadarach
L., Mangifera indica L. and Syzygium cumini (L.)
Skeels (Shafique ez al., 2005) may be able to prevent
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Table 1: Some Invasive Species in Pakistan.

S.No. Botanical name Common Name Family Native area Habit
1 Xanthium strumarium L. Common cocklebur Asteraceae North America Herb
2 Verbascum thapsus L. Jangli Tamak, Sfaid bhang Scrophulariaceae  Eurasia Herb
3 Silybum marianum (L.) Gaertn Kandiari Astraceea China Herb
4 Sapium sebiferum (L.) Roxb Pahari Shisham Euphorbiaceae  Japan, China Tree
5 Rumex crispus L. Curly dock Polygonaceae Europe Herb
6 Robinia pseudoacacia L. Black locust Papilionaceae North America Tree
7 Ricinus communis L. Arind Euphorbiaceae  Africa Shrub
8 Datura stramonium L. Thorn apple, Dhatura Solanaceea Central USA Herb
9 Eichhornia crassipes (Mart.) Solms. water hyacinth, gul-e-bakauli Pontederiaceae = Africa Herb
10 Prosapis juliflora (Sw.) DC. Kabuli kikar, valayati jand Mimosaceae North and South Tree
America
11 Cannabis sativa L. Hemp, Mirijuana, Bhang Cannabaceae Central Asia Herb
12 Lantana camara L. Panch phuli Verbenaceae America Shrub
13 Leucaena leucocephala (tant.) De wit ipil ipil, Kubabhal Mimosaceae Mexico, central ~ Tree
America
14 Medicago sativa L. Alfalfa, Lusan Papilionaceae North Africa Herb
15 Nerium oleander L. Kunair, Ganira Apocyanaceae Australia Shrub
16 Parthenium hysterophorus L. North White top, Congress grass,  Asteraceae Central America Herb
Carrot grass

17 Phragmites australis (Cay.) Trin. ex Steud. ~ Ditch Reed, Nal, Dila Poaceae Australia Grass
18 Phragmitis karka (Retz.) Trin. ex Steud Drumbi, Nar, Nalu Poaceae Africa Grass
19 Pistia stratiotes L. South Water lettuce; Jal kumbi Araceae America Herb
20 Eucalyptus tereticornis Forest red gum Myrtaceae Smith Australia Tree
21 Eucalyptus citriodora Hook. Lemon eucalyptus Mpyrtaceae Australia Tree
22 Eucalyptus camaldulensis Dehnh. sufeda, lachi Myrtaceae Australia Tree
23 Carthamus oxyacantha M. Bieb. Pohli Asteraceae Native Herb
24 Cannabis sativa L. Hemp, Mirijuana, Bhang Cannabaceae Central Asia Herb
25 Broussonetia papyrifera (L.) UHerit. ex Vent Paper mulberry, Gul toot Moraceae South East Asia Tree
26 Arundo donax L. Nar, Nara, Nal. Poaceea Africa Grass
27 Amaranthus spinosus L. Spiny Amaranth Amaranthaceae  Tropical America Herb

Parthenium weed seedling germination and growth.
'The aqueous extract of Tagetus eructus root, stalk,
and flower has anti-inflammatories. (Shafique and
Shafique, 2011), Alstonia scholaris leaf and bark ex-
tracts (Javaid ez al, 2010b), aqueous extract form
roots and shoots of Datura metel (Javaid ez al., 2010c;
Shafique ez al., 2011), Shoots of Withania somnifera
(Shafique et al., 2011; Shafique ez al., 2011), leaves
of Azadirchta indica (L.) A. Juss., Ficus bengalensis L.,
Melia azadarach L. and Syzygium cuminni (Shafique
et al., 2005), metabolites of Trichoderma spp. can be
exploited for the management of parthenium weed

(Javaid ez al., 2013).

Biological control
'The majority of the time, a traditional biological con-

trol strategy has been employed, which involves re-
leasing native natural enemies as biological control
agents after host range testing. However, the agent
has occasionally been discovered to be present after
an unintended or inadvertent introduction. There are
tew biological control methods available in Pakistan,
and no agents have been purposefully introduced to
control parthenium to yet. However, Zygogramma bi-
colorata Pallister, also referred to as the Mexican or
parthenium leaf beetle, was discovered in Pakistan
in 2006 and has since expanded widely there. It was
purposefully brought from Mexico to India in 1983.
(Dhileepan et al., 2009).
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Conclusions and Recommendations

In Pakistan’s ecosystems, invasive species are becom-
ing a major threat. Intentionally or inadvertently
brought into the nation, these non-native species en-
danger the natural biodiversity and ecological equi-
librium. This analysis clarified the effects of invasive
species in Pakistan by highlighting a few high-impact
invaders that cause disruption to local ecosystems and
displacement of native flora, like Broussonetia papyrif-
era and Parthenium hysterophorus. Chemical control,
mechanical removal, and the application of organic
pesticides are strategies employed in the fight against
invasive species. Notably, the introduction of biologi-
cal control agents has demonstrated potential in man-
aging these invaders, such as the Mexican partheni-
um leaf beetle. It is obvious that invading species need
to be dealt with right away. To fully comprehend their
impact and create management plans that work, on-
going research and monitoring are necessary. By do-
ing this, we can lessen the ecological risks that these
invaders pose and protect Pakistan’s distinctive eco-
systems and biodiversity for coming generations.

Early detection and fast response programs, as well as
the employment of several management approaches
like mechanical or manual removal, chemical control,
and biological control using the invasive species’ nat-
ural enemies, are used to identify and eliminate new
invasive species.

* Encourage initiatives to educate stakeholders,
legislators, and local populations about the risks
posed by invasive species and the value of early
detection and prevention.

* Investin long-term monitoring programs to track
the spread and effects of invasive species. This will
improve research and monitoring. To help guide
management decisions, support additional study
on the effects these invaders have on the environ-
ment, the economy, and human health.

* Push for strict laws governing the importing and
sale of animals and plants that may become in-
vasive. Reduce the accidental introduction of in-
vasive species by implementing quarantine and
inspection protocols at ports and borders.

* Early Detection and Rapid Response (EDRR),
Create and put into action EDRR programs to
find and deal with invasive species early on in an
infestation to stop them from spreading and es-

tablishing a foothold.

*  Encourage the application of integrated manage-
ment techniques, which are adapted to the unique
invasive species and ecosystems of Pakistan. These
techniques include mechanical removal, chemical
control, and biological control.

* Assist local communities, government agencies,
and conservation organizations in developing
their capacity to handle invasive species and less-
en their effects.

* Since invasive species frequently transcend bor-
ders and affect several countries, work with nearby
nations and international organizations to address
these species on a regional basis.

* Encourage the adoption of sustainable land use
practices to lessen the disruption and fragmenta-
tion of natural ecosystems, which can provide in-
vasive species with an opening to establish them-
selves.

* Engage local communities in invasive species
management initiatives; their involvement and
awareness are essential for effective control and
prevention.

* Need frequent reports and updates to keep stake-
holders and the public informed, promote fre-
quent reporting and updates on the state of inva-
sive species and control initiatives.

Novelty Statement

This review paper presents a comprehensive analysis
of the impacts, challenges, and management strat-
egies associated with invasive species in Pakistan, a
topic that has been underexplored despite its signif-
icant ecological and economic implications. By syn-
thesizing current knowledge and identifying gaps in
research and policy, this work aims to provide a foun-
dational framework for developing effective manage-
ment practices tailored to Pakistan’s unique environ-
mental and socio-economic contexts
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