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Abstract: Studies recorded 43 invasive alien species (IAS) belonging to 19 different families from four different sub areas of Kokrajhar town.
Frequency class was studied from selected area and results were compared with Raunkiaer's frequency class to find homogeneity among the
species. Random sampling methods shows highest density value with 1.2, 1.4, 2.3 and 2.4 in Ageratum conyzoides with least values as seen
in Cleome gynandra (0.1), Crotalaria pallida, Oxalis corniculata (0.2) and Solanum viarum, Ipomea carnea, Eichhornia crassipes (0.3).
Distributional pattern shows that majority of these invasive species are native of Tropical America. Thus, IAS recorded from the study area are
found to be highly disturbed and it does not follow Raunkier's frequency class. Ethnomedicinal usage for the recorded species shows that most
of them are used externally for cuts, burns and wounds with some of them also being consumed internally by the ethnic tribes residing in

Kokrajhar town.
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Globally invasive species have been a threat to native
plants due to their allelopathic effects. Invasive species are
defined as those plant species that were intentionally or
unintentionally introduced to an area beyond their native
habitat due to human involvement causing negative
economic and ecological impacts (Gawad et al., 2021).
These species due to their high reproductive rates can
spread rapidly in vast areas within a very short period causing
the death of many important native plants levelling them as
unwanted weeds. All over the world, these invasive plants
can be found in aquatic, semi-aquatic, terrestrial, and even
remote and hostile ecosystems. Some of the invasive plants
that are native to India have been translocated outside their
natural habitats or were introduced in India from other
countries or regions causing negative impacts to the entire
ecosystems (Hiremath 2013).

Invasive Alien Species (IAS) have a huge negative impact
mainly on forest regeneration, production of agriculture,
livestock grazing and human health, and its native vegetation
and ecosystems due to their allelopathic effects. Often some
of these invasive alien species may provide food, fuel, or
fodder to the local communities (Kull etal., 2007, Roder et al.,
2007) and hence are also sometimes cultivated. However,
their excessive growth and rapid expansion, not only cause
infestation damage to vast tracts of agricultural and forest
land in India but also threaten many faunal diversities present
in native ecosystems including wetlands and drylands (Kalita
etal,. 2019). Initially, invasive plants were distributed all over
the world by trading and transportation systems of various
kinds. The world's ecosystems already thrived in their role

before humankind started to crisscross around the globe.
The scale of the impacts of these invasive plants frequently
increased because of modern technological systems.
Moreover, modern intensive agriculture created the
circumstances for invasive plants leading to changes in land
habitat fragmentation and also increasing the persistent
organic pollutants (POPs) level, ultimately linked directly or
indirectly to biological invasions resulting in great biodiversity
loss, and also community structure, composition and
functions (Rai 2015). Various natural ecosystems, both
aquatic and terrestrial, are impacted by these invasive
species (Sharma et al., 2005, Dawson et al., 2017). In India,
Reddy (2008) was the first to compile about invasive alien
species reporting a total of 1599 species providing
information on their diversity and distribution in different
families and genera, native ranges, and also their status of
invasion (Khuroo etal., 2012a, b).

In Assam, aquatic ecosystems or wetlands which are
locally known as “pukhuris”, “beels”, and “hola”, etc. are
resourceful ecosystems providing many resources of faunal
diversity including fishes and waterfowls to the nearby
villages (Kalita et al., 2019). The cover of invasive alien
species on high mountain ranges is said to have a very low
risk of invasion (Pauchard et al., 2009). But most invasive
plants are distributed on the low land terrestrial ecosystems
and well distributed on the roadside. However, invasive
aquatic plants consequently change the structure of the
ecosystem negatively impacting water quality and aquatic
biodiversity (Chamier et al., 2012, Brundu 2015). From time
to time many researchers in Assam have significantly made
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contributions and reported diversity about aquatic as well as
terrestrial invasive plants and their ecological impacts are
also studied macrophytically (Verma 1971, Malakar 1995,
Baruah et al., 1997, Kar et al., 2000, Kalita 2009). Various
kinds of weeds worstly invade Assam. Management of these
weeds is quite challenging to remove or avoid because of
their allelochemicals present in those invasive plants
entering into soil employing exudation of roots, also during
tissue decomposition or leaf leachates of the plants
influences the germination, growth and survival of weed
plants (Inderjit and Duke 2003). Kokrajhar district of Assam is
one of the regions that is greatly diversified with different
plant kinds. Various kinds of invasive alien species have
been established in the district spreading in massive form
and colonizing its native species. The survey was undertaken
at Kokrajhar town to study diversity of invasive weeds in
different drylands including roadside, etc., and in different
wetlands and also to identify the most widespread weed
invaders.

MATERIAL AND METHODS
Study area: Kokrajhar district of Assam covers a total area of
3,169.22 km®. The district is located on the north bank of the
Brahmaputra river and shares an international boundary with
Bhutan on the north and the Indian state West Bengal on the
west, district Dhubri on the south, and Bongaigaon district
(now known as Chirang) on the east. The district lies between
26.19” N to 26.54” N latitudes and 89.46' E to 90.38' E
longitudes (Narzary G. S., 2013). The district has vast land of
forest area constituting a major part of the region and the
region is mainly inhabited by local tribes such as Bodos and
Adivasis and some other migratory people (Nath and
Mwchahary, 2012). Kokrajhar district has a humid subtropical
climate with high humidity and rainfall, hot summer, wet
monsoons, and dry winter climate and typically experiences
about 111.34 millimetres of precipitation and the district also
has average rainfall which varies between 2400 — 3000 mm
annually. The district has a heterogeneous soil condition
type. The northern part of the district is composed of clayey
and loamy soil type, loamy and sandy type soil is present in
the middle part whereas soil of southern part of the district
has sandy soil. Diverse aquatic plants and ecotone plant
species as well as terrestrial plant species are being
harboured within the district. However, these native plants
are invaded by the alien invasive plants impacting negatively.
Methodology: The result of the present study was prepared
mostly based on extensive fieldwork within the study area. A
total of four sub-areas within Kokrajhar town were selected
viz., North West, North East, South East and South West to
estimate the diversity of invasive alien species. Field surveys

included swamp areas, roadsides, ponds and some
terrestrial habitats where these invasive alien species were
dominantin habitat. The fieldwork comprises plant collection,
ethnobotanical investigations, face to face interaction with
local people and photographing the specimens. The survey
was carried out during the mid-month of March 2022 to May
2023 at different locations of the study area site following firm
procedures embraced for collection as well as
characterization of plants and analysing data as per
objectives. Specimens were collected and herbariums were
prepared following standard protocols following the methods
of Jain and Rao (1976). Plants for herbarium were collected
along with additional reproductive structures such as twigs,
leaves, flowers, cones etc. Voucher specimens were
prepared for each plant species which were carefully
numbered and deposited in the Department of Botany,
Bodoland University. Further authenticity, nomenclature and
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Fig. 1. Location of study area (Kokrajhar town), Assam
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identification of the collected plant specimens were made by
consulting various websites like www.bsi.gov.in,
www.tropicos.org and http://www.invasiveplantsofindia.com.
Several steps were made while preparing herbarium
techniques (Baruah A., 2013). To achieve good durability of
xerophytes and invasive succulent submerged plants,
specimens were specially treated to remove a high
percentage of water before drying and were placed below or
mounted well in blotting paper or newspapers which is then
pressed rapidly with a hot iron. To remove bulky and fleshy
parts of the specimens, they were often treated with a
combination of diluted acetic acid (CH,COOH) or strong ethyl
alcohol (C,H,OH) or 1.5-part formaldehyde (HCHO) and 1.5-
part water before mounting on blotting papers to avoid
decaying and fungal infections. (Baruah A., 2013).
Photographs were taken on the spot where invasive plants
are found. Further protection of herbarium sheets with moth
balls naphthalene and dichloro-diphenyl-trichloroethene
(DDT)were used to control and repel insects.

Since frequency refers to the degree of dispersion in
terms of percentage occurrence and frequency distributions,
frequency observation was done by random sampling
methods following Raunkiaer's law (1934). The sampling
procedure was carried out by sampling on stratified random
places under selected areas. A quadrant size of 5m x 5 m
was laid at different places. Determination of density was
done to estimate the numerical strength of a species with a
definite unit space as follows -

Total no. of individual of a species
in all the quadrant studied

Total no. of quadrant studied

Population Density =

Similarly, Percentage of frequency is determined as
follows —
Total no. of quadrants in which

Percentage Frequency = the species occurred
Total no. of quadrant studied

x 100

For each family, the frequency classes were done based
on Raunkiaer's method (1934). The frequency class provides
an idea regarding the distribution of a species throughout a
community. Therefore, frequency classes were- A: 20% (1-
20), B: 40% (21-40), C: 60% (41-60), D: 80% (61-80) and E:
100% (81-100) where high frequency indicates the
community was homogenous.

RESULTS AND DISCUSSION
A total of 43 invasive alien plant species belonging to 19
different families were recorded from the undisturbed areas,
roadsides, wetlands, low-lying areas and crop land areas.
These invasive recorded plants belong to different life forms,

viz. aquatic herbs, herbs, shrubs and a few climbers. On the
North-West side of the study site, a total number of 15
families were recorded and dominant family was Asteraceae
and Fabaceae consisting of 5 species, followed by
Amaranthaceae, Cyperaceae, Onagraceae, Polygonaceae
and Malvaceae. Families like Capparidaceae,
Pontederiaceae, Euphorbiaceae, Convolvulaceae,
Verbenaceae, Lamiaceae, Araceae and Solanaceae,
consisting of only a single species. In the North-East area, a
total number of 27 invasive alien plant species were
belonging to a total of 13 families were observed. The
dominant family was Asteraceae consisting of a total of 6
species, followed by Fabaceae consisting of 5 total species,
and Solanaceae consisting of 4 species, while
Amaranthaceae and Poaceae had 2 species and the rest
families had the least species consisting of only 1 species
each. In the South-East area, a total number of 28 invasive
plant species were belonging to 13 different families were
observed . Among them, the dominant family was Asteraceae
which consisted of 7 different species which is followed by
Fabaceae consisting of 4 different species and
Amaranthaceae had 3 species. Under South-West, a total
number of 26 invasive plant species belonging to 14 different
families were recorded. Asteraceae was dominant consisting
of 5 species, followed by Fabaceae which consist of 4
species, and Amaranthaceae 3 species, while
Convolvulaceae, Polygonaceae and Euphorbiaceae had 2
species each and the rest families had only 1 species.

Raunkiaer (1934) suggested that the number of species
in frequency class Ais greater than that of B, B is greater than
in class C, class C is greater or lesser than class D, and D is
lesser than class E. Hence, according to Raunkiaer's method
(1934),

A>B>C=D<E

In the North-West area Ageratum conyzoides L. shows
the highest density 2.4 and the least was in Cleome gynandra
L. (0.1). The frequency class of the invasive alien species in
the North-West having maximum, comparing these values
with Raunkiaer's frequency class as A>B>C>D=E. Similarly,
frequency class of the North-east area shows frequency
class with class A (8) followed by class B (16) and class C (3)
while classes D and E lack any species indicating that the
maximum dominant species was in class B, hence
Raunkiaer's frequency class becomes as follows
A<B>C>D=E and highest density value was 1.2 of Ageratum
conyzoides and the least was seen in Solanum viarum with
0.2 value. Results from frequency class of the South-East
area show class A (11) followed by class B (15) and class C
(2) while classes D and E show no species indicating the
maximum dominant species was in class B, i.e.,
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A<B>C>D=E and with 1.4 value Ageratum conyzoides
shows highest density and Crotalaria pallida shows the least
density with 1.2 value. Again, in the South-West area, we find
the following frequency class A>B>C>D=E, where maximum
frequency was found in A (12) followed by B (11), class C has
3 value while classes D and E lacks any species and
Ageratum conyzoides shows highest density with 2.3 value
and with 0.2 value Oxalis corniculata shows the least density.

Table 1. Density and frequency of IAS of North-West,
Kokrajhar Town

Name of the species Family S N D F%
Ageratum conyzoides L. Asteraceae 24 6 24 60
Alternanthera tenella Colla. Amaranthaceae 12 4 1.2 40
Amaranthus spinosus L. Amaranthaceae 3 14 30
A. viridis L. Amaranthaceae 3 05 30
Chromolaena odorata (L.)  Asteraceae 3 3 03 30
King & Robinson

Cleome gynandra L. Capparidaceae 1 1 0.1 10
Crotalaria pallida Aiton. Fabaceae 2 1 02 10
Cyperus rotundus L. Cyperaceae 6 2 0.6 20
Cyperus haspan L. Cyperaceae 3 2 03 20
Eichhornia crassipes (C. Pontederiaceae 4 2 0.4 20
Martius) Solms-Loud.

Euphorbia hirta L. Euphorbiaceae 2 09 20
Gynura crepidioides (Benth.) Asteraceae 2 1 02 10
S. Moore

Ipomoea carnea Jacq. Convolvulaceae 2 06 20
Lantana camara L. Verbenaceae 10 5 1.0 50
Ludwigia erecta (L.) H. Hara Onagraceae 2 06 20
Ludwigia octovalvis (Jacq.) Onagraceae 5 2 05 20
Raven

Mesosphaerum suaveolens Lamiaceae 6 3 0.6 30
(L.) Kuntze

Mikania micrantha (Willd.)  Asteraceae 6 4 06 40
Kunth.

Mimosa pudica L. Fabaceae 5 3 05 30
Parthenium hysterophorus L. Asteraceae 8 3 0.8 30
Persicaria hydropiper L. Polygonaceae 8 3 0.8 30
Persicaria lapathifolia L. Polygonaceae 4 2 04 20
Pistia stratiotes L. Araceae 6 2 06 20
Senna alata L. Fabaceae 3 2 03 20
Senna occidentalis (L.) Link. Fabaceae 2 1 02 10
Senna tora L. Fabaceae 2 1 02 10
Sida acuta Burm. F. Malvaceae 13 5 1.3 50
Solanum nigrum L. Solanaceae 4 3 04 30
Urena lobata L. Malvaceae 5 3 05 30

Total number of individuals=S; Total number of quadrants in which species
occurred = N; Total number of quadrants studied = Q; Density (D) = S/Q;
Percentage frequency (F) %= N/Qx100

Since Raunkiaer's frequency law states that species with
low-frequency values are higher in number than the species
with higher frequency values in most natural communities,
thus comparing results with Raunkiaer's frequency class, it
can be assumed that the invasive alien species studied in the
study site are comparatively disturbed and it does not follow
Raunkiaer's frequency class. The root cause for these may
be over exploitation of some invasive species due to its
medicinal usage, over grazing, soil erosion, pollution or
ongoing road side and building constructions in the study
area.

Table 2. Density and frequency of IAS of North-East,

Kokrajhar Town
Name of the species Family S N D F%
é((:;anthospermum hispidum Asteraceae 10 4 1.0 40
Ageratum conyzoides L. Asteraceae 12 6 1.2 60
Alternanthera tenella Colla Amaranthaceae 3 06 30
Amaranthus spinosus L. Amaranthaceae 4 0.8 40
Chromolaena odorata (L.)  Asteraceae 3 06 30

King & Robinson
Capparidaceae 4 3 0.4 30

Fabaceae 6 3 06 30

Pontederiaceae 3 1 0.3 10

Cleome gynandra L.
Crotalaria pallida Aiton

Eichhornia crassipes (C.
Martius) Solms-Loud

Gynura crepidioides (Benth.) Asteraceae 4 3 04 30
S. Moore

Imperata cylindrica (L.) Poaceae 8 3 08 30
Raeusch

Ipomoea carnea Jacq. Convolvulaceae 3 2 0.3 20
Lantana camara L. Verbenaceae 5 3 05 30
Melastoma malabathricum L. Melastomaceae 5 2 0.5 20
Mesosphaerum suaveolens Lamiaceae 8 5 0.8 50
(L.) Kuntze

Mikania micrantha (Willd.)  Asteraceae 6 3 06 20
Kunth.

Mimosa diplotricha C. Wright Fabaceae 10 3 1.0 30
Mimosa pudical. Fabaceae 6 4 0.6 40
Parthenium hysterophorus L. Asteraceae 1 5 1.1 50
Persicaria hydropiper L. Polygonaceae 5 4 05 40
Saccharum sponteneum L. Poaceae 11 3 1.1 30
Senna alata L. Fabaceae 6 2 06 20
Senna occidentalis (L.) Link Fabaceae 4 2 04 20
Solanum nigrum L. Solanaceae 5 3 05 30
Solanum sisymbriifolium Solanaceae 6 3 06 30
Lam.

Solanum torvum Sw. Solanaceae 4 3 04 30
Solanum viarum Dunal. Solanaceae 2 2 03 20
Urena lobata L. Malvaceae 4 2 04 20

See Table 1 for details
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The maximum species surveyed were herbs, followed by
shrubs and a few are climbers. Some invasive alien plant
species like Ageratum conyzoides L., Alternanthera tenella
Colla., Amaranthus spinosus L., Chromolaena odorata (L.)
King & Robinson, Cleome gynandra L., Lantana camara L.,
Mikania micrantha (Willd.) Kunth., Mimosa pudica L.,
Parthenium hysterophorus L., Persicaria hydropiper L.,
Pistia stratiotes L., Senna occidentalis (L.) Link., Senna tora
L. is having herb life forms. The nativity of the recorded plant
species mainly belonged to Tropical America with a

Table 3. Density and frequency of IAS of South-East,
Kokrajhar Town

Name of the species Family S N D F%
é((:;anthospermum hispidum Asteraceae 7 3 07 30
Achyranthes aspera L. Amaranthaceae 7 3 0.7 30
Ageratum conyzoides L. Asteraceae 14 6 14 60
Amaranthus spinosus L. Amaranthaceae 4 09 40
Amaranthus viridis L. Amaranthaceae 4 08 40
Chromolaena odorata (L.)  Asteraceae 4 0.8 40
King & Robinson

I(_3l«=,'rodr-)ndrum infortunatum Lamiaceae 4 2 04 20
Crotalaria pallida Aiton Fabaceae 2 2 02 20

Cuscuta chinensis Lam. Convolvulaceae 9 1 0.9 10

Eichhornia crassipes (C. Pontederiaceae 3 1 0.3 10

Martius) Solms-Loud

Euphorbia hirta L. Euphorbiaceae 6 4 0.7 40

Grangea maderaspatana (L.) Asteraceae 5 2 05 20
Poir.

Gynura crepidioides (Benth.) Asteraceae 3 2 03 20
S. Moore

Imperata cylindrica (L.) Poaceae 20 6 2.0 60
Raeusch.

Ipomoea carnea Jacq. Convolvulaceae 3 2 0.3 20
Lantana camara L. Verbenaceae 7 4 07 40
Melastoma malabatricum L. Melastomaceae 5 2 0.5 20
Mesosphaerum suaveolens Lamiaceae 8 4 0.8 40
(L.) Kuntze

Mikania micrantha (Willd.)  Asteraceae 5 3 05 30
Kunth.

Mimosa pudica L. Fabaceae 4 3 04 30
Oxalis corniculate L. Oxalidaceae 8 2 08 20
Parthenium hysterophorus L. Asteraceae 9 4 09 40
Persicariahydropiper L. Polygonaceae 6 3 06 30
Ricinus communis L. Euphorbiaceae 5 2 0.5 20
Senna alata L. Fabaceae 6 4 06 40
Senna toral.. Fabaceae 6 3 06 30
Solanum nigrum L. Solanaceae 6 4 06 40
Solanum viarum Dunal. Solanaceae 5 2 05 20

maximum number of 14 and only a few belonged to the
Mediterranean, Tropical Madagascar, Tropical West Asia
and Europe with only a single species each.

From times memorial it has been observed that Invasive
Alien plant species has caused economic or environmental
harm that has offset their benefits from employing them for
their cultivation. In many parts of the world like China and
Taiwan a number of invasive species have been intentionally
introduced for biological control of disease, weeds and insect
pest. Since the general public of Kokrajhar District is not
aware of the harmful effects caused by these alien species
and its future potential rate to the local ecosystem, a
preliminary was done to study the growth forms and its
distribution in an around different part of Kokrajhar town area.

Table 4. Density and frequency of IAS of South-West,

Kokrajhar Town

Name of the species Family S N D F%
Ageratum conyzoides L. Asteraceae 23 6 23 60
Alternanthera tenella Colla Amaranthaceae 5 3 0.5 30
Amaranthus spinosus L. Amaranthaceae 13 4 1.3 40
Amaranthus viridis L. Amaranthaceae 6 3 0.6 30
E/erodendrum infortunatum Lamiaceae 13 6 1.3 60
Chromolaena odorata (L.)  Asteraceae 10 3 1.0 30
King & Robinson

Cleome gynandra L. Capparidaceae 4 2 04 20
Cuscuta chinensis Lam. Convolvulaceae 6 2 0.6 20
Cyperus haspan L. Cyperaceae 9 2 09 20
Eichhornia crassipes (C. Pontederiacecae 8 2 0.8 20

Martius) Solms-Loud

Euphorbia hirta L. Euphorbiaceae 7 3 0.7 30
Gynura crepidioides (Benth.) Asteraceae 5 2 05 20
S. Moore

Convolvulaceae 5 2 0.5 20
Verbenaceae 6 3 0.6 30
Asteraceae 11 3 11 30

Ipomoea carnea Jacq.
Lantana camara L.

Mikania micrantha (Willd.)
Kunth.

Mimosa diplotricha C. Wright Fabaceae 2 06 20
Mimosa pudica L. Fabaceae 4 2 04 20
Oxalis corniculate L. Oxalidaceae 2 02 20
Parthenium hysterophorus L. Asteraceae 20 4 20 40
Persicaria hydropiper L. Polygonaceae 13 5 13 50
Persicaria lapathifolia L. Polygonaceae 7 2 07 20
Phyllanthus urinaria L. Phyllanthaceae 6 3 0.6 30
Ricinus communis L. Euphorbiaceae 6 4 0.6 40
Senna alata L. Fabaceae 4 2 04 20
Senna occidentalis (L.) Link Fabaceae 4 2 04 20
Solanum nigrum L. Solanaceae 7 3 07 30

See Table 1 for details

See Table 1 for details
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A total of 43 invasive alien plant species belonging to 19
different families were recorded from the undisturbed areas,
roadsides, wetlands, low-lying areas and crop fields of study
sites of Kokrajhar town. These invasive recorded plants
belong to different life forms, viz. aquatic herbs, herbs,
shrubs and few as climbers. Among these species many of
them were have medicinal values and are used by different
ethnic communities as ethnomedicines. Since these species
are obnoxious weeds in several crop fields, they have
harmful effects including reduction of crop production,
effecting grazing of livestock, allelopathic and toxic impacts
on various native plants like common crops, blocks drainage
system and have also great negative impacts on human
health and livestock. Ageratum conyzoides, Alternanthera
tenella, Mikania micrantha. Amaranthus spinosus,
Amaranthus viridis, Lantana camara, weeds are common in
the crop field which reduces production of crops. Species like
Parthenium hysterophorus causes asthma and bronchitis in
man as well as livestock. Senna occidentalis and Senna tora
effects on seed germination and growth of mustard due to the
presence of allelopathicin the plant. Eichhornia crassipes not

Table 5. Frequency class of invasive alien plant species of
study site

Class frequency

North- West area

A (0-20) 15
B (21 -40) 1
C (41 -60) 3
D (61 — 80) 0
E (81 —100) 0
Class frequency North-East area
A (0-20) 8
B (21 -40) 16
C (41 -60) 3
D (61 — 80) 0
E (81 —100) 0
Class frequency South-East area
A (0-20) 1
B (21 -40) 15
C (41 -60) 2
D (61 — 80) 0
E (81 —100) 0
Class frequency South-West area
A (0-20) 12
B (21 -40) 1
C (41 -60) 3
D (61 — 80) 0
E (81 —100) 0

only reduces crop production and blocks drainage system
but also induce itching when eaten due the presence of
alkaloid, hydrogen cyanide, triterpenoid in the plant.

Besides these species have negative impacts on
environment, have also various medicinal and other uses.
Juice extract from Ageratum conyzoides is used in jaundice
and leaf juice can be applied on wounds and cuts to prevent
from bleeding (Das et al., 2013, Wagh and Jain 2018). Leaf
paste from Alternanthera tenella is medicinally useful in
common weakness and in fever, leaf juice of Amaranthus
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C- Ageratum conyzoides L.

G- Chromolaena odorata (L.) King &
Robinson

Loud.

P-Gynura crepidioides (Benth.) S. ‘ Q-Impefatacyl drica (L. Raeusch. ‘ R-Ipomoea carne L.
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U-Ludwigia octovalvis(Jacg.)

Kuntze

—

H1-Saccharum sponteneum L. 11-Senna alata L. J1-Senna occidentalis (L.) Link.
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L1-Sida acuta Burm. F.

927

P1-Solanum viarum Dunal.

Q1-Urena lobata L.

Fig. 5. Alien invasive species recorded from the study area

spinosus can be applied on scabies, decoction of Cuscuta
chinensis is used in jaundice and fresh leaves of Cleome
gynandra plant is macerated with goat milk and applied on
the whole body of a person suffering from jaundice (Wagh
and Jain 2018). Local people use leaf paste of Chromolaena
odorata in cut and wounds. Root paste of Eichhornia
crassipes relive backache when massaged with sesame oil
on affected parts, the stem fiber is utilized in making ropes.
Shoots of Ipomoea carnea are used by local people as
vegetable. Lantana camara are useful in snakebite and as
hedge for live fencing (Das et al., 2013). Mikania micrantha
juice is use in insect bite and extraction of leaf is given to
domestic animals to prevent from diarrhea (Wagh and Jain,
2018). The decoction of Mimosa pudica root parts can be
used in urinary disorders and root paste is useful in stopping
in bleeding piles and in toothache (Das et al., 2013). Root
decoction of Parthenium hysterophorus is use to prevent
dysentery and juice of leaf is applied externally to prevent
skin disorders and extraction of whole plant are used as
insecticide (Das et al., 2013, Wagh and Jain 2018). Leaf juice
of Senna alata prevents ringworm infection, leaf juice of

Senna tora can be applied to prevent ringworm, eczema and
scabies (Das et al., 2013). Leaf paste Senna occidentalis is
helpful in preventing skin diseases and decoction of root is
used as anti-dote in snakebite. Many local people still rely on
these species on medicinal purposes and some
ethnobotanically purposes. Moreover, few species are used
as ornamentally in many local households.

CONCLUSION

There is a lack of general understanding about the
impacts of invasive species on ecosystem functioning, local
people should be made aware of the outcompeting native
species and damaging ecosystem caused by these alien
species. The critical need for public awareness and education
is required among the local people. The balanced approach
should be conducted to provide knowledge and guidance
about the threats, benefits and harmful effects of these
invasive species. Knowledge gained on invasive species and
control in one country can be valuable to other countries in
making decisions on prevention and control of the same
species. Hence invasive species should be put on India's
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National Agenda immediately and action should be taken with
appropriate exposure to cover substantial economic loss and
damage to endemic flora and rich biological heritage. Thus,
can conclude that it is particularly important to strengthen
international communication and co-operation in sharing,
linking and integrating invasive species databases and
information systems should be strengthened and research
should be conducted to support effective prevention and
control strategies about these invasive species.
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