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FOREWORD

Biodiversity loss caused by invasive species may soon surpasfath@ge done by
habitat destruction and fragmentation. Biological invasions are pariamt component
of human-caused global environmental change. Invasive alien speei@®w a major
focus of global conservation concern. The decisions need to be madethrembenefits
derived from the invasive spread of an alien species outweigh theeckd/alue of
ecosystem services, e.g. the loss of grazing land in ameaded withProsopis It is

necessary to consider actions to deal with the current problensedcdy invasive

species and to reduce the magnitude of the problem in the future.

The present book on invasive alien flora of India is therefore timeéy It focuses on
173 species of invasive alien plants in India. These include theseostis invasives,
such adAlternanthera philoxeroides, Cassia uniflora, Chromolaena odorata, Eichhornia
crassipes, Lantana camara, Parthenium hysterophdPussopis julifloraand others. |
am confident that this publication is will be immense value toesters,
environmentalists, field researchers and conservation managers #it@atyon on the

ecological impact of invasive aliens both at the species and at the ecoleysttsm



PREFACE
The invasion of alien species is recognized as a primare afuglobal biodiversity loss. The
problem of invasive species is great and probably become mae ssnce the growing human
population will result in more disruption of ecosystems and hsystems that are more invasion
prone. The opportunity of accidental introductions will may become mitherapidly increasing
global commerce. In view of this, the present study attempteddondmt the invasive alien

plant species in the flora of India.

This book provides identification of 173 alien plant species imeathe different landscapes of
India. In the background chapter, the relevant data based on léesmwey is provided for
better understanding of the nature of invasive alien speches.tdxt and photographs were
developed to assist in the State-wise or region-wise surveynandoring of these invading

species.

A better planning is needed for early detection and reportingfedtations of spread of new and
naturalized weeds by creation &flant Detection Networkn each State by establishing

communication links between taxonomists, ecologists and land managers to muhitonaol.

We hope this book would be of use to foresters, environmentagsikgists, taxonomists and
the general public who are interested in the conservation ofyaaaith of India. When a book of
this kind is brought out there is a scope for improvement in theefuYours suggestions are

most welcome in this regard.

C. SUDHAKAR REDDY
G. BAGYANARAYANA
K.N. REDDY

VATSAVAYA S. RAJU



ACKNOWLEDGEMENTS

The successful completion of this work owes a great deabaperation provided by Dr. P.S.
Roy, Deputy Director (Applications), NRSA, Hyderabad, Dr. C.B.St,0Od¢puty Programme
Director, ISRO-GBP, Bangalore, Dr. M.S.R. Murthy, Head, Dr. S. Swh®r. C.S. Jha, Mr.
G.S. Pujar, Mr. Chiranjibi Pattanaik, Forestry & Ecology Bion, National Remote Sensing
Agency, HyderabadMr. G. Ganga Raju, ChairmarMr. Trimurthulu, Vice President,
Chemiloids, Vijayawada, Prof. Y.N.R. Varma, P.G. College of Science, Saifdipddrabad, Dr.
M. Brahmam, Head, Natural Products Department, Regional Redesdyohatory, Bhubaneswar,
Dr. P.K. Hajra, Ex Director, Botanical Survey of India, HowrBh, S.N. Jadhav, Conservator of
Forests, Anantapur Circle, Dr. M. R. Bhanja, Conservator of &pres& D Circle, Hyderabad,
Mr. K. Thulsi Rao, Assistant Conservator of Forests, BiodiveRsiyearch Center, Srisailam and

we have pleasure in expressing our gratitude to them.



1. Background

2. India

3. Methodology

4.Results and Discussion

5. Information of Plants
with details such as
Family
Popular Name
Nativity
Distribution in India
Propagation
Flowering & Fruiting
Citation
Description
Remarks

6. Bibliography

7. Index to Species

CONTENTS



1. Background

“Loss of habitat constitutes the greatest threat
to the existence of biodiversity

The second worst threat is the biological invasion of alien species (Convention for
Biological diversity, 1992)”

An alien plant, also referred to as exotic, introduced, foreign, nogandus or non-
native, is one that has been introduced by humans intentionally or shetwough
human agency or accidentally from one region to another. An aliehtpkt has escaped
from its original ecosystem and is reproducing on its own in tigeomal flora is
considered a naturalized species. Those naturalized aliens tbhatédbsg successful as to
spread in the flora and displace native biota or threatens valued ermiriahm

agricultural or personal resources by the damage it causes are considesaatin

Humans have been transporting animals and plants from one part of teéonamother
for thousands of years, sometimes deliberately for social oormdrgain and sometimes
accidentally. In most cases, such introductions are unsuccessful, bot thdye do
become established as an invasive alien species (defined by (RODR) as “an alien
species which becomes established in natural or semi-naturgbessos or habitat, is an
agent of change, and threatens native biological diversity”)ctmsequences can be
catastrophic. According to the Convention for Biological Diversity, shv@alien species
are the second largest cause of biodiversity loss in the worldngmukeé high costs to
agriculture, forestry, and aquatic ecosystems. In fact, introduc@iespee a greater

threat to native biodiversity than pollution, harvest, and disease combined.

The global extent and rapid increase in invasive species is homagetiis world's
flora and fauna (Mooney & Hobbs, 2000) and is recognized as a priaasg of global
biodiversity loss. Bio-invasion may be considered as a form of beabgbllution and
significant component on global change and one of the major cdusgscees extinction
(Mooney and Drake, 1987; Drake et al., 1989).



Foresters, taxonomists and ecologists are now well aware pfab&ems caused by the
invasion of alien species into natural areas and the associatdéiveegi@cts on global
patterns of native biodiversity. Once established, some alienespeave the ability to
displace or replace native plant and animal species, disrupt n@#ndrfire cycles, and
cause changes in the pattern of plant succession. Studies are ynderwatter

understand the impacts of these species on native ecosystems.

Many invasive plants continue to be admired by people who may rewée of their
weedy nature. Others are recognized as weeds but propertysofail to do their part in
preventing their spread. Some species do not even become invasivéhemtire

neglected for a long time. Invasive plants are not all equallysiva Some only
colonize small areas and do not do so aggressively. Others nead sgnd come to
dominate large areas in just a few years. The loss due to invasive speaésdnSthtes
estimated to be ~$125-150 billion each year and 25% of US agriculnse gational
product lost due to foreign pests and weeds (McNeely et al. 2001h plats can
spread rapidly because of our mobile society and the intentional treatgporof

ornamental and forage plants (Randall and Marinelli, 1997).

1.1 Characteristic features of Invasive species:

Invasive species possess characteristic features like “pioseecies” in varied
landscapes, tolerant of a wide range of soil and weather conditionsralygt in

distribution, produces copious amounts of seed that disperse easily, growsiaggoess
systems, short generation time, high dispersal rates, long ftmyand fruiting periods,
broad native range, abundant in native range. Preliminary dateofrenmteresting study
shows that invasive species are likely to have relativelylsamabunts of DNA in their
cell nuclei. Apparently, the cells in these plants are ablewoeliand multiply more
quickly and consequently the entire plant can grow more rapidly tleespwith higher

cellular DNA content. This gives them a leg up in disturbed sites.



1.2 Global trade and Species introductions: intentions and accidents

The trade-based global economy stimulates the cultivation of ecoalymimportant
species. But it also stimulates the accidental spread of Sgmeies or others.
International law regulating the unintentional introduction of harmfignalspecies
through trade is weak. There are two major conventions with provisioalens. One is
the International Plant Protection Convention (IPPC), which preseadiiyesses crop
pests only. The IPPC could be expanded in scope to explicitly protdete (non-
agricultural) plant life from introduced pests. The other major nateynal agreement
addressing alien species, the Convention on Biological DiversitisIteeth (Jenkins,
1999). Article 8(h) addresses alien species by calling for theepan: “as far as possible
and as appropriate: ... Prevent the introduction of, control or eradivase alien

species which threaten ecosystems, habitats or species”.

1.3Monitoring:

Monitoring is required in the invasive species managemedetiermine:location/early
detection of problematic species, whether a species is likddgdome a problem in an
area, whether a species is responding to management effaakeif?), the impact of
alien plant control methods on native species. Monitoring of Invasionbeadone
through qualitative approachlike species inventory (seasonally) amphantitative
approachusing phytosociological methods anghppingusing ground-based methods
(via map overlays or GPS), remotely-sensed images (pboabs, high resolution multi-

spectral digital data).
1.4 Control:

Current control methods for invasive aliens are expensive, lengthyriskydbecause
total eradication is required to prevent reestablishment. Effetiteeradication
procedures require multi-year treatments, continued monitoring, and -{fofow

treatments. All infestations on adjacent lands must be treatgulet@nt reinvasion.



Unfortunately, infestations common along railway tracks, roads, ditg ught-of-ways

are rarely treated for eradication, fostering widespread imnogrédi adjacent lands.

Common methods for control of invasive weed species are: Mecha@lwahical and

Biological control.

Mechanical Control: It is one of the common method employed for coottrolvasive
species. Mechanical control involves ploughs, scythes, mowers, haestors, rotary
weeders etc. Using these tools, the weeds are physicadly fiibm the soil, cut off or

buried. But it is laborious and needs lot of man power.

Chemical Control: This method has proved costly and partly suat@ssfeveral cases.

Using of chemicals is not desirable due to pollution that they cause.

Biological Control: In most cases of alien pest invasions, bic&giontrol has proven
the most effective and environmentally sound approach to their managértreducing
a natural enemy (e.g. water hyacinth weeNEochetina spp.for Eicchornia;
Lantanophaga pussilidactylasect forLantana camara, Zygogramma bicoloratesect
and Cassia unifloraplant species folParthenium hysterophorjsfor eradication of
invasive species is a current focus of interest for biologicaiservationists. But
biological control may not be evenly effective over all areassiefd by the invasive

species.

Past research studies for developing eradication methods werdimited in duration
(only one or two years) and habitats (one site). Appropriate kEmg-support and
funding has been lacking. Control projects for invasive species, dffgical, long-term
solution but none have been seriously attempted in India. The high innéstane long-
term research required for control programs have been made omhedtern rangeland

alien plant species, and more recently for tropical aliens in Florida.



Crucial aspects of alien plant ecology that influence control strategpess follows:

1. Invasive aliens continue to spread because natural predators weneponded
from the plant's home range and native predators are too weak;

2. After an alien plant is introduced there is a "lag phase" ofd#scéo centuries
before an exponential spread phase (Baskin 2002). Thus, some species that
currently appear non-invasive may eventually begin to spread rapidly.

3. Invasive alien plants can prevent or retard natural successioefangstation by
forming dense infestations.

4. Invasion by aliens continues to decrease biological diversity andctdtom
their primary mission;

5. The partial shade tolerance of some alien spe€assja pumilaallows them to
become established under developed forest canopies;

6. Alternanthera philoxeroides, Eicchornia crassipesd Pistia stratiotes are
invading riparian/aquatic habitats to the exclusion of native speaied
regeneration;

7. The initial spread of aliens were observed along highway andy uiijht-of-
ways, "disturbed habitats,” and riparian systems, greatlytées migration into
extensive forest areas; and

8. Because many "disturbed habitats" occur in cities, alien ptam$resent severe
problems for urban forestry programs, which is made more diffizylalien
species mixtures.

9. Allelopathic effect by species likerosopis juliflora, Hyptis suaveolensantana
camararetard the growth of other species.

10. The invasions potentially lead to an increase in species s¢chaesnvasive
species are added to the existing species pool. But also le@dsirtction of
native species, resulting in decrease of species richness. Tligen@garactions
is primarily the competition with natives for food and sustenanb&hamay not

allow coexistence.



1.6 Research Issues, Legal and Institutional Needs

There is no question that understanding and dealing with the invasive nprablan
enormous challenge. To meet this need SCOPE (Scientific Cteenah Problems of
Environment) is calling for a focused, coordinated, and broadly basedaappto the
invasive species problem that would engage the large, and globatremhedth these
issues. It is recognized that research initiatives in latkanow needed to improve the
understanding of the ecology of the invasive process, the knowledge owtipeedi
powers on which species are likely to become invasive and under whatiaw)di

characteristics of invasive species, impacts of global climate cluanigegasive species.

It is realized that a legal and institutional approach to the ggsifitiosecurity threat is a
prerequisite to long-term success against introduction of invasiveiespethe
government should strengthen its quarantine authority through nevatiegis which
prohibits the introduction of alien species without an approved consentroit.p&iso
unauthorized introduction of wild and domesticated animals and plants intaneaw,
between states and within the country should be reviewed and monitoreelvénal
government departmentsiz. Forest, Agriculture, Environment, Veterinary and Public
Health.

We need to develop techniques to make rapid assessment of theasthtaevement of
invaders and of their potential ecosystem impacts. At present oulddgmvabout the
status of invaders is generally of two states only — it isepte@vhich is derived from
flora lists) or it is firmly established and doing devastatinghdge (often learned from
the popular newspapers). Information is needed between these temmesxt In order to
acquire this information a rapid sapling approach is needed that woodiicer a

guantitative assessment of the status of invading species, that moulepeated at
intervals, to provide a clear focus on emerging problems, helpinietoate the crisis

management approach to invaders. Efforts are needed to utilizemiagelechnologies

for tracking invasives including remote sensing and GIS. Furthemeged to develop



global maps of the distributions of the most abundant and most devastaiisive

species, as well as the most sensitive ecosystem types (Mooney, 1999).

2.India (study area)

India has a characteristic geographic location at the junctionhefthree major
biogeographic realms, namely, the Indo-Malayan, the Eurasian a#drthgopical (6
45' to 37 6'N latitude and 687' to 97 25' E longitude) with a land frontier of about
15,200 km and a coastline of 7,516 km. Its geographical area is 3287.263 sq2Bm (3,
million Ha.). It is the seventh largest country in the world d@dsecond largest in Asia.
It is considered to be one of the twelve centres of origin and diverfsseveral plant

species in the world.

Physiographically, the Indian mainland may be divided into threendistegions: the
Himalaya, the Indo-Gangetic Plain, and the Peninsular India. Thelaéya form a
mountain chain along the extreme northern margins of India, extendibgvest about
2,500 km in length, varying in width between 240 to 340 km, occupying an laoe& a
500.000 sqg.km in India, and rising from the low lying Indian plains to thieekigpeaks
at Kanchenjunga (8,586 m) in Sikkim. The Indo-Gangetic plain compaifesal low
lands lying parallel to the south of the Himalaya (ca. 2,400 krh)s Tegion is
agriculturally more productive. The Peninsular India (Deccan, agbats, Western
Ghats) lies south to the Indo-Gangetic plain, the two being sepamaighly by the
boundary of Tropic of Cancer.

Climate: India is mainly a tropical country but due to great altituduaalations, almost
all climatic conditions from hot deserts to cold deserts ekistre are four seasons in the
year: (1) Spring (January-March), (2) Summer (April-Jung), Jouth-West monsoon
(July-September), and (4) Winter season (October-December)sdutha-west or the
summer monsoon is the main source of rainfall in the country providifig @0the

precipitation, though some precipitation is received in winter months too.



Flora:

According to World Conservation Monitoring Centre (WCMC), 1,604,000 spécies

been described at the global level. Thus India accounts for Bt8é global biodiversity
existing in only 2.4% land area of the world. According to Na¥889) the number of
flowering plant species endemic to the present political boundaries of timsy @ 4900

out of a total of 15000, i.e. 33 %. Hajra & Mudgal (1997) report 5400 endemid®00

angiospermous species of India, which comes to 31.76 %. India igarntamt center of
agri-biodiversity having contributed 167 species to the world agricudtinidehomeland

for 320 species of wild relatives of crops.

India’s rich vegetation wealth and diversity is undoubtedly due to tmemse variety of
the climatic and altitudinal variations coupled with varied ecolddi@abitats. There are
almost rainless areas to the highest rainfall area iwdikel. The altitude varies from the
sea level to the highest mountain ranges of the world. The halpts Wary from the
humid tropical Western Ghats to the hot desert of Rajasthan;dotdrdesert of Ladakh
and icy mountains of the Himalayas to the long, warm coast lietelsés of Peninsular
India. The extreme diversity of the habitats has resulted inlawahance and variety of
flora and fauna that almost all types of forests, ranging somb forest to the tropical
evergreen rain forest, coastal mangrove to the temperate and fidpaeccur in this
region. Champion and Seth (1968) have recognized 16 major forest typpesing 221
minor types in India. Of these, the Tropical moist deciduous forestsfahe major
percentage (37%) of forest cover in India. Tropical dry deciduous floraess 28.6% and
the remaining ones are scattered in minor percentage. Pyededia has 678,333
sq.kms (20.64 %) of forest cover (FSI, 2003).

The flora of India shows close affinity with the flora of Indo-Elsn and Indo-Chinese
region. This fact prompted Hooker (1904) to the erroneous conclusion thahaslizo
flora as a separate entity but is an admixture of the floa®s fmdjacent countries.
According to Nayar (1977) 35% of Indian flora has south-east AsiarMatayan, 8%



temperate, 1% steppe, 2% African, and 5% Mediterranean- Iraméaners. The
cultivated and naturalized aliens constitute only 18%. Chatterjee )(1888rted 6,850
species as endemic to India for the first time. The subsequetdgelographers after
critical analysis of flora have convincingly concluded that Im@is a flora of its own and

as many as 5400 (33%) taxa of Indian flora are endemic to present Indian baundarie

The following alien species are commonly cultivated for food Ader/ timber /

ornamental / other economic purposes in our country.

a. Introduced plants from Australia:

Acacia dealbata, Acacia decurrens, Acacia holosericea, Acacia longifokaci#
mangium, Acacia melanoxylon, Araucaria bidwilli, Araucaria columnaris, Araucaria
cunnighamii, Araucaria excelsa, Brassaia actinophylla, Callistemon lanceolatus,
Callitris cupressiformis, Callitris glauca, Castenospermum australegsu@rina
equisetifolia, Eucalyptus alba, Eucalyptus camaldulensis, Eucalyptus citriodora,
Eucalyptus globulus, Eucalyptus grandis, Eucalyptus paniculata, Eucalyptus punctata,
Eucalyptus saligna, Eucalyptus tereticornis, Eucalyptus torelliana, Eucalyptiisalis,
Grevillea banksii, Grevillea robusta, Melaleuca leucodendron, Stenocarpustss,

Thuja occidentalis, Thuja orientalis.

b. Introduced species from Western Asia and Europe:

Allium cepa, Allium sativum, Althaea rosea, Asparagus officinalis, Avenaasat
Brassica oleracea, Cicer arietinum, Coriandrum sativum, Ficus carica,ucacsativa,
Lens culinaris, Medicago sativa, Morus nigra, Nerium oleander, Papaver soamifer
Pisum sativum, Spinacea oleracea.

c. Introduced species from the Mediterranean Area and Africa:

Aloe variegata, Antirrhinum majus, Asparagus plumosus, Avena fatua, Briza maxima,
Calendula bicolor, Capsella bursa-pastoris, Carthamus tinctorius, Cassia didymabpotry
Catharanthus roseus, Chenopodium album, Chenopodium murale, Chrysanthemum
coronarium, Cichorium endivia ssp. divaricatum, Convolvulus arvensis, Cyperus
flabelliformis, Foeniculum vulgare, Haworthia coarctata, Hordeum vulgare, Ipamoe



batatas, Ipomoea cairica, Lathyrus sativus, Nasturtium officinale, Nerium uimglic
Nigella damascena, Oxalis purpurea, Pelargonium inquinans x zonale, Pelargonium X
hybridum, Pennisetum typhoides, Plantago major, Poa annua, Raphanus sativus, Ricinus
communis, Salvia officinalis, Sansevieria trifasciata, Senecio vulgaris, [Bigym
officinale, Spergula arvensis, Stellaria media, Taraxacum officinale, Verb&omaifs,
Verbena supina, Veronica arvensis, Vicia benghalensis

d. Introduced species from Europe/ America/Mexico/West IndiesiBrazi

Agave americana, Agave sisalana, Allamanda cathartica, Allamanda violacea,
Anacardium occidentale, Arundo donax, Angelonia biflora, Annona muricata, Annona
reticulata, Annona squamosa, Arachis hypogaea, Asclepias physocarpa, Averrhoa
bilimbi, Averrhoa carambola, Bauhinia blakeana, Begonia manicata, Beta vulgaris,
Bignonia alliacea, Bignonia megapotamica, Bixa orellana, Bixa orellana, Bougainvillea
glabra, Bougainvillea spectabilis, Brassica rapa, Browallia viscosa, Brunfelsia
americana, Caesalpinia coriaria, Caesalpinia pulcherrima, Caladium bicolor, Capsicum
annuum, Capsicum frutescens, Carica papaya, Cassia grandis, Catesbaea spinosa, Ceiba
pentandra, Centaurea cyanus, Cereus caesius, Cestrum diurnum, Cestrum nocturnum,
Chenopodium ambrosioides, Chorisia speciosa, Citharexylum subserratum, Cleome
spinosa, Clitoria ternatea, Cocos nucifera, Colvillea racemosa, Conyza bonayiensis
Coreopsis lanceolata, Coreopsis stillmanii, Coriandrum sativum, Cosmos bipinnatus,
Couroupita guianensis, Crescentia cujete, Cuphea lanceolata, Dahlia variabilis, Datura
stramonium, Daucus carota, Delonix regia, Delphinium ajacis, Dianthera secunda,
Dianthus barbatus, Dieffenbachia seguine, Duranta repens, Eruca sativa, Estrischol
californica, Euphorbia pulcherrima, Fragaria vesca, Furcraea foetida, Gaillardia
pulchella, Godetia amoena, Gossypium herbaceum, Gossypium hirsutum, Graptophyllum
pictum, Guazuma tomentosa, Gustavia augusta, Hamelia patens, Helianthus annuus,
Hibiscus elatus, Hibiscus liliiflorus, Hibiscus sabdariffa, Iberisaaa) Ipomoea indica,
Iresine herbstii, Jacaranda mimosaefolia, Jacquemontia pentantha, Jacquiniakiascif
Jatropha panduraefolia, Jatropha multifida, Kigelia pinnata, Lathyrus aphaca, Lychnis
coeli-rosa, Lycopersicon esculentum, Magnolia grandiflora, Malpighia coccigera,
Malpighia glabra, Malva parviflora, Malvaviscus arboreus, Manihot esculenta,
Manilkara achras, Medicago lupulina, Medicago polymorpha, Mentha piperita, Millettia
peguensis, Monstera deliciosa, Morus nigra, Musa acuminata, Nicotiana alata,
Nicotiana tabacum, Ochroma pyramidale, Oenothera rosea, Opuntia elatior, Opuntia
imbricata, Opuntia microdasys, Opuntia vulgaris, Oxalis latifolia, Papaver akpe
Parkinsonia aculeata, Passiflora edulis, Passiflora suberosa, Pavonia hastateaPe
americana, Petrea volubilis, Petunia axillaris, Phoenix dactylifera, Pigygaruviana,

Pinus caribaea, Pinus gregii, Pinus merkusii, Pinus michoacana, Pinus occidentali
Pinus oocarpa, Pinus patula, Pinus pringlei, Pinus pseudostrobus, Pinus rudis, Pinus
taiwanensis, Pisonia grandis, Pithecellobium dulce, Plumeria alba, Plumeriaarubr
Portlandia grandiflora, Portulaca grandiflora, Portulacaria afra, Prunus domestica,
Psidium guajava, Punica granatum, Pyrostegia venusta, Rauvolfia tetraphylla, Ravenia
spectabilis, Reseda odorata, Rhoeo discolor, Rivina humilis, Russelia dqsisti
Salvia splendens, Solanum grandiflorum, Solanum tuberosum, Solidago canadensis,



Spergula arvensis, Stellaria media, Stigmaphyllon ciliatum, Tabebuia chrysantha,
Tabebuia pentaphylla, Tabebuia rosea, Tagetes erecta, Talinum calycinum, Tamarindus
indica, Tecoma gaudichaudii, Tecoma stans, Tecomaria capensis, Tecomella undulata,
Theobroma cacao, Thevetia peruviana, Thunbergia alata, Thunbergia erecta, Thyrallis
glauca, Tithonia rotundifolia, Tropaeolum majus, Vaccaria pyramidata, Verbena
peruviana, Vernonia elaeagnifolia, Vicia hirsuta, Viola odorata, Viola tricolor, ducc
gloriosa, Zebrina pendula, Zea mays, Zephyranthes grandiflora, Zinnia elegans.

In India, comprehensive studies on invasive species and plant invasgostgl anissing.
In view of this, the present study attempted to focus on the invakerespecies in the

flora of India.

3. Methodology

The present study was conducted during 2003 - 2007, to compile a comprehshsive
invasive alien plant species. The challenge is recognizing wihticiduced species incur
ecological and economic costs and which simply becomes part of 'sindia
tropical/subtropical/temperate landscape and cause no real lhasmery difficult to
choose alien species, from all over the country, that realljirar@sive” or "worse" than
any others.

After an extensive review of literature on global invasive sge@#ooney and Drake,
1987; Heywood, 1989; Cox, 1999; Cox, 2004; Cracraft and Grifo 1999; D'Antonio and
Vitousek, 1992; Drakeet al 1989; Randalket al. 1997; Huxel, 1999; Jenkins, 1999;
Londsdale, 1999; Mooney, 1999; Elton, 2000; Mooney and Hobbs, 2000; Almeilla and
Freitas, 2001; Cowie, 2001; McNedyal 2001) and of India and their spread based on
history, species origin, species behavior and field observations, & li313 species of
invasive aliens was prepared. The websites were also examitedsieely for
background information. Of these, some species may have invaded oes$jriated
region, but have a huge probability of expanding and causing great elaaigpe

species are ready colonizers in disturbed areas and may lsavenigact on natural



populations. Other species may already be globally widespreadaastchg cumulative

but less visible damage.

The nativity of the species is provided based on Matthew, 1969; MatesvdaPaul,

1975; Nayar, 1977; Sharma, 1984; Hajra and Das, 1982; Saxena, 1991; Pandey and
Parmar, 1994; Reddst al. 2000; Reddy & Raju, 2002; Reddy & Reddy, 2004; Mughy

al. 2007; Negi and Hajra, 2007.

4. Results and Discussion

Total 173 species in 117 genera and under 44 families were documefriedsage alien
plant species, representing 1% of the Indian flora. The 173 invasére splecies were
shown along with family name, habit and nativity in table 1.

Tropical America (with 128 species) region contribute the gretiete number (74%)
followed by tropical Africa (11%). The other regions, which contebuatinority, are
Afghanistan, Australia, Brazil, East Indies, Europe, Madagascascdiene Islands,
Mediterranean, Mexico, Peru, Temperate South America, Trop. st West Indies

and Western Europe.

Habit wise analysis shows that herbs with 151 species (87.3%) prederfotiowed by
shrubs (14), climbers (5) and trees (3). Of the 44 families, &stae is the most
dominant family with 33 species followed by Papilionaceae (15), Conwaleat (10),
Caesalpiniaceae (9), Solanaceae (9), Amaranthaceae (8), P(@&c&agphorbiaceae (7),
Mimosacceae (6) and Tiliaceae (5). The top ten familiesribote 110 species with
proportion of 63.6%. The 17 families represent one species each, i.eyndpeae,
Araceae, Arecaceae, Balsaminaceae, Cactaceae, Ldjacedelastomataceae,
Nyctaginaceae, Oxalidaceae, Papaveraceae, Passifloracpamc®ae, Polygonaceae,
Rubiaceae, Salviniaceae, Typhaceae and Urticaceae.



While a number of lists of invasive plant species are in worldwidilation, criteria
used in these listings often are not documented clearly. Surveyssihewa that more
than half of alien plant species currently spreading naturakye wintentionally
introduced, and that most of the alien species that endanger Indizs eeosystems
were first introduced for horticultural purposes. Thus reducing ritentional use of
high-risk alien plants could reduce the spread and impact of invasawes gh the

country.

All these species reported here, were reported as “weedgher countries or invasive
alien plants in most of the regions. Almost 80% of the Invasiea @lant species were
introduced from Neotropics.

The invasive alien species are ready colonizers in disturbesl @meacause considerable
ecological damage to India’s natural areas, speed the disappeaf threatened and
endemic species, reduce the carrying capacity of pasturegsadiee maintenance costs
of croplands, and interfere with our enjoyment of the outdoors. Of tkese species
may have invaded only a restricted region, but have a huge probab#ixpanding, and
causing great damage. Other species may already be globdbgprnead and causing

cumulative but less visible damage.

Among the 173 species, majority ageneralistsfound in all kinds of systems like
forests, crop lands, waste lands, plantations, gardens and road sid88. §jjexies are
invaders of wetlands, i.eAerva javanica, Aeschynomene americana, Alternanthera
paronychioides, Alternanthera philoxeroides, Asclepias curassavica, Cassia, alat
Corchorus trilocularis, Cyperus difformis, Cyperus iria, Echinochloa colona,
Echinochloa crusgalli, Eclipta prostrata, Eichhornia crassipes, Fuirena c8jari
Gnaphalium coarctatum, Gnaphalium pensylvanicum, Gnaphalium polycaulon, Grangea
maderaspatana, Ipomoea carnea, Ludwigia adscendens, Ludwigia octovalvis, Ludwigia

perennis, Mecardonia procumbens, Monochoria vaginalis, Pistia stratiotes, Patulac



guadrifida, Rorippa dubia, Saccharum spontaneum, Salvinia molesta, Sesbania

bispinosa, Sonchus asper, Sonchus oleraaed3ypha angustata

The predominance of Asteraceae species in invasive category gtewgh impact of

neotropical flora on Indian region.

In addition to negative impact on indigenous flora and economy, some alids were
very much useful to local people. A prominent example$?avsopis juliflora, Borassus
flabellifer andLeucaena leucocephal&mong the reasons for the admiration expressed
for these plants are: adaptability, rapid growth and multipls. &sesopis julifloraused

for coal extraction, firewood, erosion control, fencingorassus flabelliferis an
economically important species, introduced to India in ancient times.clt flower
stalks yield sugar and toddy, the fruits are roasted areh.e&taves are used for
thatching. Leucaena leucocephalased for firewood, erosion control, fodder, green
manures, providing shade and shelter for other crops. Several alesly whants like
Argemone mexicana, Cassia tora, Cleome viscosa, Chamaesyce hirta, Croton
bonplandianum, Eclipta prostrata, Ipomoea carnea, Malachra capitata, Mimosa pudica,
Physalis angulata, Tridax procumbemgere used in native medicinélternanthera

philoxeroidesandPortulaca oleraceavere used as leafy vegetables.

Table 1. List of Invasive Alien plant species in India.

Sl.no. Species Family Habit Nativity
Trop. South
1 Acacia farnesiangl.) Willd. Mimosacceae Tree | America
South east
2 AcaciamearnsiiDe Wild. Mimosacceae Tree | Australia
3 Acanthospermum hispidubBC. Asteraceae Herb Brazil
Aerva javanicgBurm.f.) Juss.ex
4 Schult. Amaranthaceae Herb Trop. America
5 Aeschynomene americaha Papilionaceae Herb Trop. America
Ageratina adenophoréSpreng.)
6 King & Robinson Asteraceae Herb Trop. America
7 Ageratum conyzoidds Asteraceae Herb Trop. America
8 Ageratum houstonianuivill. Asteraceae Herb Trop. America
Alternanthera paronychioides.
9 St. Hil Amaranthaceae Herb Trop. America




Alternanthera philoxeroides

10 | (Mart.) Griseb. Amaranthaceae Herb Trop. America
11 | Alternanthera pungenisunth Amaranthaceae Herb Trop. America
12 | Alternanthera tenell€olla Amaranthaceae Herb Trop. America
13 | Antigonon leptopusliook. & Arn. | Polygonaceae Climber Trop. America
Trop. Central &
14 | Argemone mexicania. Papaveraceae Herb | South America
15 | Asclepias curassavida Asclepiadaceae Herb Trop. America
16 | Asphodelus tenuifoliuSav. Liliaceae Herb Trop. America
17 | Bidens pilosd.. Asteraceae Herb Trop. America
18 | Blainvillea acmellaL.) Philipson | Asteraceae Herb Trop. America
19 | Blumea erianthBC. Asteraceae Herb Trop. America
20 | Blumea lacergBurm.f.) DC. Asteraceae Herb Trop. America
21 | Blumea obliqudL.) Druce Asteraceae Herb Trop. America
22 | Borassus flabellifeL.. Arecaceae Tree Trop. Africa
23 | Calotropis gigantedL.) R.Br. Asclepiadaceae Shrub Trop. Africa
24 | Calotropis procergAit.) R.Br. Asclepiadaceae Shrub Trop. Africa
25 | Cardamine hirsutd.. Brassicaceae Herb Trop. America
Cardamine trichocarpadochst.
26 | ex A.Rich. Brassicaceae Herb Trop. America
27 | Cassia absuk. Caesalpiniaceae Herb Trop. America
28 | Cassia alatd.. Caesalpiniaceae Shrub West Indies
29 | Cassia hirsutd.. Caesalpiniaceae Herb Trop. America
30 | Cassia obtusifolid.. Caesalpiniaceae Herb Trop. America
Trop. South
31 | Cassia occidentalik. Caesalpiniaceae Herb | America
32 | Cassia pumildam. Caesalpiniaceae Herb Trop. America
Trop. South
33 | Cassia rotundifoligPers. Caesalpiniaceae Herb | America
Trop. South
34 | Cassia tora.. Caesalpiniaceae Herb | America
Trop. South
35 | Cassia unifloraMill. Caesalpiniaceae Herb | America
Catharanthus pusillugMurray)
36 | Don Apocynaceae Herb Trop. America
37 | Celosia argented. Amaranthaceae Herb Trop. Africa
38 | Chamaesyce hirté_.) Millsp. Euphorbiaceae Herb Trop. America
Chamaesyce indicd.am.) Trop. South
39 | Croizat Euphorbiaceae Herb | America
40 | Chloris barbataSw. Poaceae Herb Trop. America
Chromolaena odoratdl..) King
41 | & Robinson Asteraceae Herb Trop. America
Chrozophora rottler{Geis.)
42 | Spreng. Euphorbiaceae Herb Trop. Africa
43 | Cleome gynandré. Cleomaceae Herb Trop. America
44 | Cleome monophylla. Cleomaceae Herb Trop. Africa
45 | Cleome rutidospermBC. Cleomaceae Herb Trop. America
46 | Cleome viscosh. Cleomaceae Herb Trop. America
47 | Clidemiahirta (L.) D. Don Melastomataceae Herb Trop. America




48 | Conyza bipinnatifidaVvall. Asteraceae Herb Trop. America
49 | Corchorus aestuaris. Tiliaceae Herb Trop. America
50 | Corchorus fasciculariam. Tiliaceae Herb Trop. America
51 | Corchorus tridend.. Tiliaceae Herb Trop. Africa
52 | Corchorus trilocularisL. Tiliaceae Herb Trop. Africa
Crassocephalum crepidioides
53 | (Benth.) Moore Asteraceae Herb Trop. America
54 | Crotalaria pallida Dryand Papilionaceae Herb Trop. America
55 | Crotalaria retusal. Papilionaceae Herb Trop. America
Temperate South
56 | Croton bonplandianurBoil. Euphorbiaceae Herb | America
57 | Cryptostegia grandiflordR.Br. Asclepiadaceae Herb Madagascar
58 | Cuscuta chinensisam. Cuscutaceae Herb Mediterranean
59 | Cuscuta reflex&oxb. Cuscutaceae Herb Mediterranean
60 | Cyperus difformid.. Cyperaceae Herb Trop. America
61 | Cyperus irial. Cyperaceae Herb Trop. America
62 | Cytisus scopariugl.) Link Papilionaceae Herb Europe
63 | Datura innoxiaMill. Solanaceae Shrub Trop. America
64 | Datura metel. Solanaceae Shrub Trop. America
65 | Dicoma tomentosg€ass. Asteraceae Herb Trop. Africa
66 | Digera muricata(L.) Mart. Amaranthaceae Herb SW Asia
67 | Dinebra retroflexaVahl) Panz. | Poaceae Herb Trop. America
Trop. South
68 | Echinochloa colondL.) Link Poaceae Herb | America
Trop. South
69 | Echinochloa crusgall{L.) Beauv. | Poaceae Herb | America
70 | Echinops echinatufkoxb. Asteraceae Herb Afghanistan
71 | Eclipta prostrata(L.) Mant. Asteraceae Herb Trop. America
Eichhornia crassipe$C. Martius)
72 | Solms-Loub. Pontederiaceae Herb Trop. America
73 | Emilia sonchifolia(L.) DC. Asteraceae Herb Trop. America
74 | Euphorbia cyathophorMurray Euphorbiaceae Herb Trop. America
75 | Euphorbia heterophylla. Convolvulaceae Herb Trop. America
76 | Evolvulus nummulariud..) L. Convolvulaceae Herb Trop. America
Flaveria trinervia (Spreng.) C. Trop. Central
77 | Mohr. Asteraceae Herb | America
78 | Fuirena ciliaris (L.) Roxb. Cyperaceae Herb Trop. America
79 | Galinosoga parviflora&Cav. Asteraceae Herb Trop. America
80 | Glossocardidbosvallea(L.f.) DC. | Asteraceae Herb East Indies
81 | Gnaphalium coarctaturailld. Asteraceae Herb Trop. America
Gnaphalium pensylvanicum
82 | Willd. Asteraceae Herb Trop. America
83 | Gnaphalium polycaulorPers. Asteraceae Herb Trop. America
84 | Gomphrena serraté. Amaranthaceae Herb Trop. America
Grangea maderaspatar(a.) Trop. South
85 | Poir. Asteraceae Herb | America
86 | Hyptis suaveolend..) Poit. Lamiaceae Herb Trop. America
87 | Impatiens balsamina. Balsaminaceae Herb Trop. America
88 | Imperata cylindricalL.) Raensch] Poaceae Herb Trop. America




89 | Indigofera astragalindDC. Papilionaceae Herb Trop. America
Indigofera glandulos&oxb. ex
90 | Willd. Papilionaceae Herb Trop. America
Trop. South
91 | Indigofera linifolia(L.f.) Retz. Papilionaceae Herb | America
92 | Indigofera linnaeiAli Papilionaceae Herb Trop. Africa
93 | Indigofera trital.f. Papilionaceae Shrub Trop. Africa
94 | Ipomoea carnedacq. Convolvulaceae Shrub Trop. America
95 | Ipomoea eriocarpdr.Br. Convolvulaceae Herb Trop. Africa
96 | Ipomoea hederifolid.. Convolvulaceae Herb Trop. America
97 | Ipomoea obscurél..) Ker.-Gawl. | Convolvulaceae Herb Trop. Africa
98 | Ipomoea pes-tigridis. Convolvulaceae Herb Trop. East Afrig
99 | Ipomoea quamoclit. Convolvulaceae Herb Trop. America
Ipomoea staphylinRoem. &
100 | Schult. Convolvulaceae Herb Trop. Africa
Trop. Central
101 | Lagascea mollisCav. Asteraceae Herb | America
102 | Lantana camard.. Verbenaceae Herb Trop. America
103 | Leonotis nepetiifoliglL.) R.Br. Lamiaceae Herb Trop. Africa
Leucaena leucocephafaam.) de
104 | Wit Mimosacceae Herb Trop. America
105 | Ludwigia adscenden4.) Hara Onagraceae Herb Trop. America
106 | Ludwigia octovalvigJacq.) Raver] Onagraceae Herb Trop. Africa
107 | Ludwigia perennid.. Onagraceae Herb Trop. Africa
Macroptilium atropupureum
108 | (DC.) Urban Papilionaceae Climber Trop. America
Macroptilium lathyroidegL.) Trop. Central
109 | Urban Papilionaceae Climber America
110 | Malachra capitata(L.) L. Malvaceae Herb Trop. America
Malvastrum coromandelianum
111 | (L.) Garcke Malvaceae Herb Trop. America
Martynia annua(Houstoun in
112 | Martyn) L. Pedaliaceae Herb Trop. America
Mecardonia procumben®ill.) Trop. North
113 | Small Scrophulariaceagl Herb | America
114 | Melilotus albaDesv. Papilionaceae Herb Europe
115 | Melochia corchorifolial. Sterculiaceae Herb Trop. America
116 | Merremia aegyptigL.) Urban. Convolvulaceae Herb Trop. America
117 | Mikania micranthaKunth Asteraceae Climbef Trop. America
Trop. North
118 | Mimosa pigral. Mimosacceae Shrub | America
119 | Mimosa pudicd.. Mimosacceae Herb Brazil
120 | Mirabilis jalapal. Nyctaginaceae Herb Peru
Monochoria vaginaligBurm.f.)
121 | C. Presl. Pontederiaceae Herb Trop. America
122 | Nicotiana plumbaginifoliaViv. Solanaceae Herb Trop. America
123 | Ocimum americanurh. Lamiaceae Herb Trop. America
124 | Opuntia stricta(Haw.) Haw. Cactaceae Herb Trop. America
125 | Oxalis corniculatal. Oxalidaceae Herb Europe




Trop. North
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126 | Parthenium hysterophorus Asteraceae Herb | America
Trop. South
127 | Passiflora foetidd.. Passifloraceae Herb | America
128 | Pedalium murex. Pedaliaceae Herb Trop. America
129 | Pennisetum purpureu®chum. Poaceae Herb Trop. America
Trop. South
130 | Peperomia pelluciddl.) Kunth Piperaceae Herb | America
Peristrophe paniculatgForssk.)
131 | Brummitt Acanthaceae Herb Trop. America
Mascarene
132 | Phyllanthus tenelluRoxb. Euphorbiaceae Herb | Islands
133 | Physalis angulaté. Solanaceae Herb Trop. America
134 | Physalis pruinosa.. Solanaceae Herb Trop. America
Trop. South
135 | Pilea microphylla(L.) Liebm. Urticaceae Herb | America
136 | Pistia stratioted.. Araceae Herb Trop. America
Trop. South
137 | Portulaca oleraced.. Portulacaceae Herb | America
138 | Portulaca quadrifidal.. Portulacaceae Herb Trop. America
139 | Prosopis juliflora(Sw.) DC. Mimosacceae Shrub Mexico
Rhynchelytrum reper(yVilld.)
140 | C.E. Hubb. Poaceae Herb Trop. America
141 | Rorippa dubia(Pers.) Hara Brassicaceae Herb Trop. America
142 | Ruellia tuberosd.. Acanthaceae Herb Trop. America
143 | Saccharum spontaneum Poaceae Herb Trop. West Asi
144 | SalviniamolestaD. S. Mitch. Salviniaceae Herb Brazil
145 | Scoparia dulcid.. Scrophulariaceagl Herb Trop. America
146 | Sesbania bispinogdacq.) Wight | Papilionaceae Shrub Trop. America
147 | Sida acutaBurm.f. Malvaceae Herb Trop. America
148 | Solanum americanuiill. Solanaceae Herb Trop. America
149 | Solanum seaforthianusindrews | Solanaceae Climber Brazil
150 | Solanum torvunsw. Solanaceae Shrub West Indies
151 | Solanum viarunbunal Solanaceae Herb Trop. America
152 | Sonchus aspétiill Asteraceae Herb Mediterranean
153 | Sonchus oleraceus Asteraceae Herb Mediterranean
154 | Spermacoce hispida Rubiaceae Herb Trop. America
Trop. South
155 | Spilanthes radicandacq. Asteraceae Herb | America
Stachytarpheta jamaicends.)
156 | Vahl Verbenaceae Herb Trop. America
Stachytarpheta urticaefolia
157 | (Salisb.)Sims Verbenaceae Herb Trop. America
158 | Stylosanthehamata(L.) Taub. Papilionaceae Herb Trop. America
159 | Synadenium grantidook. f. Euphorbiaceae Shrub Trop. America
160 | Synedrella nodiflorgL.) Gaertn. | Asteraceae Herb West Indies
Torenia fournieriLinden ex E.
161 | Fournier Scrophulariaceagl Herb Australia
162 | Tribulus lanuginosus. Zygophyllaceae Herb Trop. America




163 | Tribulus terrestrid.. Zygophyllaceae Herb Trop. America
Trop. Central
164 | Tridax procumbenk. Asteraceae Herb | America
165 | Triumfetta rhomboidedacq. Tiliaceae Herb Trop. America
166 | Turnera subulatal.E. Smith Turneraceae Herb Trop. America
167 | Turnera ulmifolial. Turneraceae Herb Trop. America
168 | Typha angustat®ory. & Choub. | Typhaceae Herb Trop. America
169 | Ulex europaeus. Papilionaceae Shrub Western Europe
170 | Urena lobatal. Malvaceae Shrub Trop. Africa
171 | Waltheria indical. Sterculiaceae Herb Trop. America
172 | Xanthium strumariunh. Asteraceae Herb Trop. America
Trop. South
173 | Youngia japonicdL.) DC. Asteraceae Herb | America

5. Information of Plants
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7. Index to Species

Acacia farnesiana

Acacia mearsonii

Acanthospermum hispidum

Aerva javanica

Aeschynomene americana

Ageratina adenophora

Ageratum conyzoides

Ageratum houstonianum

Alternanthera paronychoides

Alternanthera philoxeroides

Alternanthera pungens

Alternanthera tenella

Antigonon leptopus

Argemone mexicana

Asclepias curassavica

Asphodelus tenuifolius



Bidens pilosa
Blainvillea acmella
Blumea eriantha
Blumea lacera
Blumea obliqua
Borassus flabellifer
Calotropis gigantea
Calotropis procera
Cardamine hirsuta
Cardamine trichocarpa
Cassia absus

Cassia alata

Cassia hirsuta
Cassia obtusifolia
Cassia occidentalis
Cassia pumila
Cassia rotundifolia
Cassia tora

Cassia uniflora
Catharanthus pusillus
Celosia argentea
Chamaesyce hirta
Chamaesyce indica
Chloris barbata
Chromolaena odorata
Chrozophora rottleri
Cleome gynandra
Cleome monophylla
Cleome rutidosperma
Cleome viscosa

Clidemia hirta



Conyza bipinnatifida
Corchorus aestuans
Corchorus fascicularis
Corchorus tridens
Corchorus trilocularis
Crassocephalum crepidioides
Crotalaria pallida
Crotalaria retusa
Croton bonplandianum
Cryptostegia grandiflora
Cuscuta chinensis
Cuscuta reflexa
Cyperus difformis
Cyperus iria

Cytisus scoparius
Datura innoxia

Datura metel

Dicoma tomentosa
Digera muricata
Dinebra retroflexa
Echinochloa colona
Echinochloa crussgalli
Echinops echinatus
Eclipta prostrata
Eichhornia crassipes
Emilia sonchifolia
Euphorbia cyathophora
Euphorbia heterophylla
Evolvulus nummularius
Flaveria trinervia

Fuirena ciliaris



Galinsoga parviflora
Glossocardia bosvallea
Gnaphalium coarctatum
Gnaphalium pensylvanicum
Gnaphalium polycaulon
Gomphrena serrata
Grangea maderaspatna
Hyptis suaveolens
Impatiens balsamina
Imperata cylindrica
Indigofera astragalina
Indigofera glandulosa
Indigofera linifolia
Indigofera linnaei
Indigofera trita

Ipomoea carnea
Ipomoea eriocarpa
Ipomoea hederifolia
Ipomoea obscura
Ipomoea pes-tigridis
Ipomoea quamoclit
Lagascea mollis
Lantana camara
Launaea procumbens
Leonotis repetiifolia
Leucaena leucocephala
Ludwigia adscendens
Ludwigia octovalvis
Ludwigia perennis
Macroptilium atropupureum

Macroptilium lathyroides



Malachra capitata
Malvastrum coromandelianum
Martynia annua
Mecardonia procumbens
Melilotus alba

Melochia corchorifolia
Merremia aegyptia
Mikania micrantha
Mimosa pigra

Mimosa pudica

Mirabilis jalapa
Monochoria vaginalis
Nicotiana plumbaginifolia
Ocimum canum

Opuntia stricta

Oxalis corniculata
Parthenium hysterophorus
Passiflora foetida
Pedalium murex
Pennisetum purpureum
Peperomia pellucida
Peristrophe paniculata
Phyllanthus tenellus
Physalis angulata
Physalis pruinosa

Pilea microphylla

Pistia stratiotes
Portulaca oleracea
Portulaca quadrifida
Prosopis juliflora

Rhynchelytrum repens



Rorippa dubia

Ruellia tuberosa
Saccharum spontaneum
Salvinia molesta
Scoparia dulcis
Sesbania bispinosa
Sida acuta

Solanum americanum
Solanum seaforthianum
Solanum torvum
Solanum viarum
Sonchus asper
Sonchus oleraceus
Spermacoce hispida
Spilanthes radicans
Stachytarpheta jamaicensis
Stachytarpheta urticaefolia
Stylosanthes hamata
Synadenium grantii
Synedrella nodiflora
Torenia fournieri
Tribulus lanuginosus
Tribulus terrestris
Tridax procumbens
Triumfetta rhomboidea
Turnera subulata
Turnera ulmifolia

Typha angustata

Ulex europaeus

Urena lobata

Waltheria indica



Xanthium strumarium

Youngia japonica



