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ABSTRACT: 

Globalization has paved way to invasion in eastern Himalaya region of Arunachal Pradesh, slowly 

threatening native flora and ecosystem. As the neutralisation of bio geographical barriers, IAPs are 

moving upwards in higher elevation and existence of native species are looming in great danger in the 

state. In order to curb out this looming danger, we provide an overview on the status of IAPs in 

Arunachal Pradesh. Based onan extensive literature review, we identified 63 IAPs belonging to 28 

families reported to occur in Arunachal Pradesh. Majority of these species are herb (50), followed by 

shrub (7), climber (2), grass (2) and single species of trees and undershrub. Tropical America (57%) 

and South America (9%) contribute maximum proportion to the IAPs of Arunachal Pradesh. Habit 

wise analysis shows 54% annuals and 46% perennials, respectively. The highest diversity is reported 

from Asteraceae family. Present study will help in further understanding of IAPs (early detection, 

seasonal inventories, developing strategic management and control protocol) and provide a baseline 

data for the future research. 

Keywords: Arunachal Pradesh; Habit; Himalaya; Invasion; Native. 

INTRODUCTION: 

In the context of invasion biology, the 

terminology are very confusing both “invasive” 

and “alien” having political overtones (Brunel 

et al., 2013) as the word; invasive / invasion 

has the notion of aggression, assault, attack, 

incursion, raid, etc., (Richardson et al., 2000) 

whereas alien means exotic, non-native 

or/foreign species; which has been introduced 

intentionally or accidentally into an area with 

the assistance of humans. The plants that 

spread outside its natural area, with the 

influence of human participation either 

deliberately or unintentionally are called as 

“Invasive Alien Plant Species” (IAPs). According 

to Weber and Li (2008), the increasing pace of 

globalisation has a high chance of invasion in 

developing countries as their economic 

situation intends to climb. To date, there was 

no general agreement on invasion mechanism 

and prediction models (Alpert et al., 2000; 

Milbau et al., 2003). Though Article 8(h), CBD 

states that “Each contracting Party shall, as 

far as possible and as appropriate, prevent the 

introduction of, control or eradicate those alien 

species which threaten ecosystems, habitats or 

species”. 

The hole in the bio-geographic barriers of the 

continents on the Earth's biota has led to 

spread of the invasive plants around the world 

(Davis, 2003; Khuroo et al., 2007), altering the 

Earth’s biodiversity (Vitousek et al., 1996). 

Invasive plants are considered the second 

most threat after anthropogenic activities 

(CBD, 2002) and impacts caused by them are 
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recognised worldwide (Mooney and Hobbs, 

2000). However, the chronicle of biological 

invasion started from the book “The Ecology of 

Animal and Plant Invasion” by Charles Elton 

(1958) and later known as “Invasion Ecology” 

(Rajmanek et al., 2005a). Most of the invasive 

plants were either introduced unintentionally 

or intentionally as horticulture or nursery 

trade (Turbelin et al., 2017) and due to lack of 

basic information (Meyer, 2000), they were 

found outside their normal distribution; 

adversely affecting the ecological system 

(Master and Norggrove, 2010). Yet, there has 

been no report of extinction related to plant 

invasion (Downey and Richardson, 2016) 

though to safeguard future, implementation on 

people's perception of invasion study has 

become one of the important factors that need 

to be awakened (Shackleton et al., 2019). The 

majority of the species invading are reported 

from Tropical America and Tropical Africa 

(Reddy, 2008) and introduced during the 

colonization period of European power from 

the 15th to 19th centuries (PEC, 2013). 

India, the botanical garden of the world (Dubey 

et al., 2004) and 12th mega biodiversity region 

of the world (Agarwal, 1999) account a total 

plant diversity of more than 45,000 plant 

species, out of which 173 plant species are 

reported as Invasive Alien Plant Species 

(Reddy, 2008). The reported species are also 

declared as invasive by the Botanical Survey of 

India (BSI). In India, these invasive plants are 

governed by the colonial government policies of 

British rule (Kannan et al., 2013).  According 

to Richardson and Pysek (2006), many of the 

invasion ecologies are related to human-

mediated works. For example, in India, many 

species were introduced as fuelwood 

alternative and ornamental plants such as 

Prosopis juliflora, Lantana camara, Parthenium 

hysterophorus, Ageratum conyzoides, etc. by 

the British (Hooker, 1882; Kohli and Rani, 

1994; PEC, 2013). 

For example, in India, introduction of Lantana 

has a wide history with records stating that it 

was used as ornamental hedge in Calcutta in 

1809(Kohli et al., 2006). Parthenium 

hysterophorus, presence in India as early as 

1810 was reported (Bennett et al., 1978), a 

noxious weed that are rapidly replacing the 

native vegetation in India and causes health 

problems such as, skin allergy and eye 

irritation. Prosopis juliflora, another invasive 

species from Latin America was first 

introduced into India in 1857 as a substitute 

for slow-growing Prosopis cineraria (Tewari et 

al., 2011) and quickly adapted into a new 

environment of arid and semi-arid areas of 

India. With time, it spread all over India and 

started invading the crop fields and competing 

with other plants for water and nutrients. 

Hyptis sauveolens, a potent invader that 

restrict the growth of other species by 

increasing livestock pressure because of its 

unpalatable nature have become an emerging 

invaderin Doon and Shivalik ranges of India 

(Padalia et al., 2013).  

There are still many regions in the world where 

basic information on plant invasion is 

completely lacking, Arunachal Pradesh also 

comes under this region. In Arunachal 

Pradesh, comprehensive studies on invasive 

alien plant species are still missing. Till now, 

there is no report on status/listing of invasive 

alien plant species in this Himalayan state. 

Because of these, we attempt to compile and 

present the first list of invasive alien plant 

species in order to reduce the study gap and 

provide an adequate data for the future 

researchers and by providing a platform to 
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understand these plants and research design 

toward future strategic management.  

MATERIALS AND METHODS: 

In the Himalayan region, Arunachal Pradesh 

lies in a rich biodiversity hotspot that falls in 

the realm of Oriental and Indo- Malayan region 

(Myers, 1988; Myers et al., 2000). The state 

has rich biodiversity due to its geographical 

variation in altitude. It spread over 87,743 

km2in total area, out of which 51,540 km2 is 

cover with forest area (Singh, 2003; Srivastava 

and Adi, 2009). The state endowed with 

unique and rich floral diversity with 4503 

species (Rana and Rawat, 2017) and the 

highest number of flowering plants among the 

seven sister states of North East (Hedge, 

2000). Known for rich flora and fauna, 

Arunachal Pradesh is a home of 28 different 

tribes and 110 sub-groups (Tag et al., 2005), 

inhabiting in the 25 districts with a total 

population of about 13.84 lakh (Census, 

2011). These tribes have their own culture, 

tradition, languages and have recognised more 

than 500 plants that have medicinal values 

(Hedge, 2000; Anon., 2003).  

 A comprehensive literature search was 

conducted using Web of Science/knowledge, 

Google Scholar 

(https://scholar.google.com),PubMed(https://

pubmed.ncbi.nlm.nih.gov),CABI 

(https://www.cabi.org), Elsevier Science Direct 

(https://www.sciencedirect.com), Springer 

Online Journals (https://link.springer.com) 

and Research Gate 

(https://www.researchgate.net). The focus was 

on the peer-reviewed articles and reports 

including of the Convention on Biological 

Diversity (CBD) and Centre for Agriculture and 

Bioscience International (CABI). Concerned 

literatures are searched on databases 

comprising information on invasive alien plant 

species were browsed using the following main 

search terms: 

1. “India” and “eastern Himalaya” and 

“invasive alien plant” OR “invasive plant 

species” OR “non- native plant” OR “exotic 

plant” 

2. “Arunachal Pradesh” and “eastern 

Himalaya” and “invasive alien plant” OR 

“invasive plant species” OR “non- native 

plant” OR “exotic plant” 

3. “India” and “biological invasion” OR “plant 

invasion” 

4. “Arunachal Pradesh” and “biological 

invasion” OR “plant invasion” 

 

Initially a total of 240 publications were 

identified. A further review of the abstracts, 

titles and keywords led to elimination of about 

200 articles due to lack of relevance. Finally, 

9articles were included for this review research 

(Table 1). These publications share the focus 

on the status of invasive alien plant species of 

Arunachal Pradesh 

RESULTS AND DISCUSSION: 

From the available literature, a total of 63 

species belonging to 28 families are reported 

as invasive alien in the flora of Arunachal 

Pradesh (Table 2). A total of 13 different 

geographical regions in terms of nativity are 

recorded in this review. The majority of 

invasive species in Arunachal Pradesh are 

from Tropical America (57%) followed by South 

America (9%), North America (6%), Tropical 

Africa (4%) and Europe, Mediterranean, 

Mexico (2% each). Among these regions, 

Tropical America, South America and North 

America nearly contributed 71% of total 

invasion. The invasive alien flora of Arunachal 

Pradesh comprises 54% and 46% annuals and 

https://scholar.google.com/
https://www.sciencedirect.com/
https://link.springer.com/
https://www.researchgate.net/
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perennials, respectively (Fig. 2). The herbs 

constitutes 79% (50 Species), 7 shrubs, two 

climbers (Mikania micrantha and Macroptilium 

atropurpureum) and two grasses (Imperatacyl 

indrica and Saccharum spontaneum) while 

undershrub and trees are represented by only 

one species viz., Senna occidentalis and Acacia 

mearnsii, respectively (Fig. 1). The genera with 

highest number of invasive alien species in 

Arunachal Pradesh are Solanum and Senna (3 

species each.); Cleome, Crotolaria, Echinochloa, 

Galingosa, Ipomea, Sonchus and 

Stachytarpheata (2 species each).  Nine genera 

contributed 28% taxa of invasive alien flora of 

Arunachal Pradesh. Moreover, Asteraceae (15 

species) has the highest count of invasive alien 

species followed by Fabaceae (6 species), 

Poaceae (5 species), Mimosaceae, Solanaceae, 

Verbanaceae and Caesalpinaceae (3 species 

each), Cleomaceae, Convolvulaceae, 

Malvaceae, Scrophulariaceae, and Lamiaceae 

(2 species each) and contributed 76% of the 

total species. The 16 families i.e. 

Amaranthaceae, Araceae, Brassicaceae, 

Cyeraceae, Euphorbiaceae, Lythraceae, 

Melastomataceae, Oxalidaceae, Papaveraceae, 

Pontederaceae, Pedaliaceae, Piperaceae, 

Portulaceae, Sterculiaceae and Tiliaceae are 

represented by single species. 

CONCLUSION: 

According to the available information, 63 

invasive alien plant species (IAPs) of 28 

families are found in the Arunachal Pradesh. 

Herb species are more vastly spreading than 

shrub, climber, grass and tree in this beautiful 

state. Clearly indicate IAPs are moving 

upwards in higher elevations than their 

natural habitat. In order to monitor this 

biological invasion, seasonal species 

inventories, ground based methods as well as 

better planning for early detection and link 

communication between staffs and researcher 

are very much needed. This review study 

concludes that Arunachal Pradesh is having 

rich and unique biodiversity hotspot but faced 

severe threats of IAPs due to least 

investigation. 
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Table 2: Invasive alien plant of Arunachal Pradesh 

Species Habit 
Life 
form 

Nativity References 

Asteraceae 

Ageratum conyzoides L. Annual Herb  Trop. America 
Kosaka et al.,2010; Jeyaprakash & 
Rathinavel, 2016 

Ambrosia artemisiifolia L. Annual Herb  N. America Kosaka et al., 2010 

Ageratina Adenophora (Spreng) Perennial Herb Mexico Kosaka et al., 2011 

Bidens pilosa L Annual Herb  Trop. America 
Kosaka et al.,2010; Jeyaprakash & 
Rathinavel, 2016 

Chromolaen aodorata (L.) King & 

Robinson 
Perennial Herb  Trop. America Kosaka et a.l,2010  

Crassocephalum crepidioides 
(Benth.) S. Moore 

Annual Herb  Trop. America Jeyaprakash & Rathinavel, 2016 

Eclipta prostrata (L.) Mant. Annual Herb  Trop. America Jeyaprakash & Rathinavel, 2016 

Erigeron karvinskianus DC. Perennial Herb  
Mexico & 
Trop. America 

Dhaundhiyal et a.l, 2009  

Galinsoga quadriradiata Ruiz & 
Pavon 

Annual Herb Mexico Kosaka et al., 2010 

Galinsoga parviflora Cav. Annual Herb  Trop. America Sekar, 2012 

Parthenium hysterophorus L Annual Herb N. America 
Kosaka et al., 2010; Jayeprakash & 
Rathinavel, 2016 

Mikania micrantha Kunth Perennial Climber  Trop. America 
Kosaka et al., 2010; Jayeprakash & 
Rathinavel, 2016 

Sonchus asper (L.) Hill Annual Herb  Mediterranean  Sekar, 2012 

Sonchus oleraceus L. Annual Herb  Mediterranean  Sekar, 2012 

Taraxacum officinnale 
(L.) Weber ex F.H. Wigg 

Perennial Herb  Europe, Asia Kosaka et al., 2010 

Amaranthaceae 

Alternanthera sessilis (L.) DC. Perennial Herb Trop. America Sekar, 2012. 

Araceae 

Pistia stratiotes L. Perennial Herb  Trop. America Jeyaprakash & Rathinavel, 2016 

Asclepiadaceae 

Calotropis procera (Ait.) R. Br. Perennial Shrub  Trop. Africa Sastry & kavathekar,1990 

Brassicaceae 

Cardamine hirsuta L. Perennial Herb  Trop. America Jeyaprakash & Rathinavel, 2016 

Cleomaceae 

Cleome rutidosperma DC. Annual Herb  Trop. America Sekar, 2012. 

Cleome viscosa L. Annual Herb  Trop. America 
 
Sekar, 2012 
  

Convulvulaceae 

Ipomoea carnea Jacq. subsp. 
fistulosa (Mart. ex Choisy) 
Austin 

Annual Shrub  Trop. America Sekar, 2012; Kosaka et al., 2010 

Ipomoea purpurea (L.) Roth Annual Herb  
 South 
America 

Sekar, 2012 

Cyperaceae 

Cyperus difformis L Annual Herb  Trop. America Sekar, 2012 

Caesalpinacea 

Senna alata L. Perennial Shrub  South America Jeyaprakash & Rathinavel, 2016 

Sennaocci dentalis (L.) Link, 
1829 

Annual 
Under 
shrub 

Trop. America Jeyaprakash & Rathinavel, 2016 

Senna tora L. Annual herb South America Jeyaprakash & Rathinavel, 2016 
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Euphorbiaceae 

Euphorbia hirta L. Annual Herb  Trop. America Jeyaprakash & Rathinavel, 2016 

Fabaceae 

Trifolium repens L. Perennial Herb Europe & Asia Kosaka et al., 2010 

Crotalaria pallida Ait. Annual Herb  Trop. America 
Jeyaprakash & Rathinavel, 2016 
  

Crotalaria retusa L. Annual Herb  Trop. America Jeyaprakash & Rathinavel, 2016 

Cytisuss coparius (L.) Link Annual Herb  Europe Sekar, 2012 

Indigo feratrita L.f. Perennial Shrub  Trop. Africa Sekar, 2012 

Macroptilium atropurpureum 
(Mocino & Sesse et DC) Urb. 

Perennial Climber Trop. America Sekar, 2012 

Lamiaceae 

Ocimum americanum L. Annual Herb  Trop. America Jeyaprakash & Rathinavel, 2016 

Hyptis suaveolens (L.) Poit. Annual  Herb  Trop. America  Jeyaprakash & Rathinavel, 2016  

Lythraceae 

Cupuea carthagenesis (Jacq.) 
J.F. Macbr 

Annual Herb 
Mexico & 
Trop. America 

kosaka et al., 2010; Naithani & 
Benett, 1990 

Melastomataceae 

Clidemia hirta (L.) D.Don. Annual Herb  Trop. America 
 
Sekar, 2012  

Malvaceae 

Sida acuta Burm. f. Annual Herb  Trop. America Jeyaprakash & Rathinavel, 2016 

Urena lobata L. Perennial Shrub  Trop. Africa 
Sekar, 2012; Randall, 2012; 
Jayeprakash & Rathinavel, 2016 

Mimosaceae 

Acacia mearnsii De Wild. Perennial Tree  Australia Sekar, 2012 

Mimosa pudica L. Perennial Shrub  Brazil  
Kosaka et al., 2010; Jayeprakash & 
Rathinavel, 2016 

Oxalidaceae 

Oxalis corniculate L. Perennial Herb  Europe Jeyaprakash & Rathinavel, 2016 

Papaveraceae 

Argemone mexicana L. Annual Herb  
 South 
America 

Jeyaprakash & Rathinavel, 2016 

Poacceae 

Echinochloa colona (L.) Link Annual Herb  Trop. America Sekar, 2012 

Echinochloa crus-galli (L.) P. 
Beauv. 

Annual Herb  Trop. America 
Sekar, 2012; Shukla, 1996; 
Jeyaprakash & Rathinavel,2016 

Imperata cylindrica (L.) 
Raeusch. 

Annual Grass Trop. America Jeyaprakash & Rathinavel, 2016 

Pennisetum purpureum Schum. Annual Herb  Trop. America Sekar, 2012 

Saccharum spontaneum L. Perennial Grass 
Trop. West 
Asia 

Jeyaprakash & Rathinavel, 2016 

Ponterderiaceae 

Eichhorni acrassipes (C. 

Martius) Solms 
Perennial Herb  Trop. America Kosaka et al., 2010; Gopal, 1987 

Pedaliaceae 

Martynia annua L. Perennial Herb  Trop. America Sekar, 2012 

Piperaceae 

Peperomia pellucida (L.) Kunth Annual Herb  South America Jeyaprakash & Rathinavel, 2016 

Portulacaceae 

Portulaca oleracea L. Annual Herb  South America Jeyaprakash & Rathinavel, 2016 

Scrophulariaceae 

Scoparia dulcis L. Perennial Herb  Trop. America Jeyaprakash & Rathinavel, 2016 

Torenia fournieri Linden ex E. 
Fourn 

Perennial Herb  Australia Jeyaprakash & Rathinavel, 2016 

Sterculiaceae 

Melochia corchorifolia L. Perennial Herb  Trop. America Jeyaprakash & Rathinavel, 2016 



I J R B A T, Issue (Special-17), June 2021: 604-613  e-ISSN 2347 – 517X 

A Double-Blind Peer Reviewed & Refereed Journal                                                                                             Original Article 

 
 

 

Arts, Commerce & Science College Sonai, Dist. Ahmednagar (MS) India.      [ICCCEFS-2021] 

 

P
ag

e6
1

3
 

Solanaceae 

Solanum carolinense L. Perennial Herb  N. America Kosaka et al., 2010 

Solanum torvum Sw. Perennial Shrub West Indies Jeyaprakash & Rathinavel, 2016 

Solanum viarum Dunal Perennial Herb  Trop. America 
Jeyaprakash & Rathinavel, 2016; 
Sekar,2012 

Tiliaceae 

Triumfetta rhomboidea Jacq. Annual Herb  Trop. America Jeyaprakash & Rathinavel, 2016 

Verbenaceae 

Lantana camara L. Perennial Herb  Trop. America 
Kosaka et al,2010; Jeyaprakash & 
Rathinavel, 2016 

Stachytarpheta dichotoma (Ruiz 
Lopez & Pavon) Vahl 

Perennial Herb  Trop. America Kosaka et al., 2010 

Stachytarpheta jamaicensis 
(L.) Vahl 

Perennial Herb  Trop. America Jeyaprakash & Rathinavel, 2016 

 

 

 

 

Fig 1: Number of IAPs in Life form.                Fig 2: Showing the habitat of IAPs 

 


