
Invasive Species



⬥ The confluence of three major realms - 
the Indo-Malayan, Eurasian and 
Afrotropical

⬥ 102  National Parks
⬥ 528  Sanctuaries 
⬥ 61 Com. Reserves/Con. Rs
⬥ 6  World Heritage sites 
⬥ 18  Biosphere Reserves 

Biodiversity Wealth of India

⬥ 26 recognized endemic 
centres for flowering plants

⬥ 30% of the world’s recorded 
flora

⬥ 7.31% of the global fauna



Threats to Biodiversity



Chital in Andamans









India has an estimated 18,000 plants, 30 
mammals, 4 birds, 300 freshwater fishes and 1100 
arthropods that are invasive and degrading 
environment. 

Many fresh water and marine algae including 
species of Kappaphycus, causing extensive 
damage to the ecosystems and affecting aquatic 
biodiversity adversely in India. 

Invasive Species Facts



❖Of the eight worst invasive fish species in the 
world, five species are present in India. 

❖Several mammalian herbivores introduced to 
Andaman and Nicobar Islands from the peninsular 
India. 

❖Satellite images indicate vegetation degradation 
due to invasive herbivores in the Andaman Islands



Invasive species

IAS are also commonly referred to as invasive, aliens, exotics or 
non indigenous species. IAS are species, native to one area or 
region, that have been introduced into an area outside their 
normal distribution, either by accident or on purpose, and which 
have colonized or invaded their new home, threatening biological 
diversity, ecosystems and habitats, and human well-being.



Are all Alien Species Invasive?
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Melghat  Story

3  villages have been successfully relocated out of 29 villages 
to be relocated.

Shifting of 2 Villages in 
Progress.







•   Most Invasive Alien Species are post
    Columbian introductions

•   Many of the Aquatic Invasive Species were
     introduced as ornamentals

 



A box plot illustrating amphibian density per 
bound plot in islands with and without chital 
in Andaman Islands. No difference 
between these two categories of islands 
was observed (F = 0.35, p = 0.559, Effect 
size (η2) = 0.01).

A box plot illustrating the difference in 
reptile density per bound plot between 
islands with and without chital (F= 40.75, 
p < 0.001 (significant), Effect size (η2) = 
0.58) in Andaman Islands. Island without 
chital showed higher reptile density per 
bound plot



◼ New World countries (America etc) 
more invaded than Old world 
countries (Europe, Africa etc). (New  
World countries were highly exposed 
with invasive and anthropogenic 
pressure).

◼ Invasive richness increases with 
species richness.

◼ Multiple biome regions, temperate 
agricultural and urban sites are 
among the most invaded biome.

◼ Desert and savannas are among the 
least invaded biome.

◼ Islands in Europe and North America 
are less invaded than are tropical 
islands.

◼ Number of exotic species in nature 
reserves increases with the number of 
visitors.

Ecology



◼ Large native range

◼ Abundant in native range (but 
not always)

◼ Broad diet (generalist, 
omnivore)

◼ prolific breeder

◼ associated with man

◼ successfully adaptable in a wide 
range of environmental 
conditions

Successful invaders



◻ Next to the deforestation 
(habitat destruction), 
introduced species are the major 
threat to the preservation of 
biodiversity.

◻ It can profoundly alter 
ecosystem structure and 
function. 

◻ E.g. in Western Ghats, Shola 
grasslands have been modified 
by with the invasion of 
aggressive black wattle (Acacia 
mearnsii, introduced here for 
tannin industry).

◻ Acceleration of soil erosion rate: 
Himalayan tahr in South Africa

◻ Alteration of hydrological 
cycles: Invasive fungus 
Phytophthora cinnamomi killing 
Eucalyptus in Australia, 
increased water table.

Impacts



◻  Large number of species extinct 
from Islands due to Invasive. In 
Islands, Amphibians, reptiles and 
birds are more vulnerable than 
mammals.

◻ Predation: e.g. Trout, Cat, Dog, 
brown tree snake etc.,

◻ Browsing and grazing: e.g. Goat, 
Spotted deer, elephant.,

◻ Hybridization (Genetic 
contamination): Turtle dove, Egret, 
pigs, carps, 

◻ Food competition: exotic carp and 
native carp, sparrows, bulbuls.,

◻ Nest site competition: Parrot nest 
site encroached by introduced 
honeybee

◻ Introduction of disease: Avian 
malaria, cholera, pox.

Impact







Kappaphycus alvarezii







Dead coral colony due to Kappaphycus 
invasion 

Dead coral branches on the top of the 
colony during the initial stage of 
invasion due to mat formation 



The exotic seaweed, Kappaphycus 
alvarezii  invaded in the reef areas in 
Gulf of Mannar 



Management

◼ Mechanical control

◼ Chemical control

◼ Biological control

◼ Prevention



Existing Methods practiced for the control of Lantana in 
forest ecosystems in India and their limitations

◼ Slashing/chopping 
     Stimulates the shoot buds from most of the 

nodes below the chopped portions of 
Lantana clumps leading to proliferation of 
many branches which get interwoven into 
each other leading to formation of 
impenetrable thickets



◼ Burning 

      Stimulates the sub-terranean meri-stem which 
produces profuse shoot buds that develop into shoots. 
The growth rate of new shoots is also enhanced due 
to     burning, it also leads to increase in germination 
of Lantana seeds from soil seed bank burning 
eliminates competition from native plant species as 
the native species are not fire-resistant. The

    alteration of habitat due to burning can promote 
invasion of Lantana or secondary invasion of

   other weeds if not managed properly



◼ Manual/mechanical grubbing

          Manual grubbing, as practiced in India, involves both slashing 
of branches of Lantana clumps to be removed and extensive 
digging of root system of the slashed Lantana clumps. There are 
two major disadvantages of this method: (i) due to extensive 
digging below the Lantana clump, the soil is extensively 
disturbed leading to exposure of buried Lantana seeds to light 
which leads to gregarious germination and establishment of 
seedlings, (ii) regeneration and recoppicing from slashed 
branches that are fallen on the ground and from the base of 
uprooted clump; regeneration also takes place from the rooted 
prostrate branches that might have been severed from the 
clump while grubbing. 



      Chemical control 

◼ Impractical to cover vast tracts infested with Lantana and also not 
cost-effective,  potential hazardto the native biota and environment.

        
      
 Biological control

◼  Limited foraging ability of the insects; variety-specific behaviour of the 
biocontrol agent, performance of the biocontrol agent is affected by climate,  
biocontrol agents may also affect native species. 

         
Biological control Experiments
        36 insect spp. released in 33 countries to control Lantana camara
               Cactus moth (Cactoblastis cactovorum) introduced from South          America 

into Queensland in 1920s to control prickly pear cactus                 (Opuntia spp.)
           Septoria spp. from Ecuador into Hawaii in 1997 to control Lantana               

camara
               Puccinia spegazzinii (isolate W 1761) of Trinidad origin imported  into India to 

control Mikania micranth – under study in Kerala and Assam



◼ (i) its removal by cut rootstock method,

◼  (ii) weeding of saplings from beneath the trees used for 
perching by generalist birds that disperse the seeds throughout 
their home range and from surface drainage channels 
originating from the area covered by such trees and

◼ (iii) ecological restoration of weed-free landscapes, preferably to 
the grassland, or forest communities according to the needs of 
stakeholders to prevent reinvasion of the same species or 
secondary invasion by another alien species. 

New management strategy On the basis of critical 
assessment of the biological and ecological 

attributes of  lantana



a, coppicing zone at the transition between stem base androot. 
b, Lantana removed by cutting the rootstock below the coppicing zone.

a b





Eradication and monitoring of invasive fishes

Invasive African cat fish Clarias gariepinus were 
posing threat to birds and other wildlife 
especially aquatics of the Park.

Park Management successfully initiated 
eradication of this species from the Park but it 
needs to be continued for longer period.



Eradication and monitoring of 
invasive plants





◻ Control of Invasive animals:

� Relocation
� Fencing
� Trapping
� Shooting
� Containing the population
� Population control

◻ National policy on the 
prevention of invasive 
animal species.

◻ IUCN Guidelines 
(www.issg.org)

Management



Role of floods, cyclones, tsunami 
in habitat modification



Floods and storms are the most dominant 
disasters in terms of frequency



Impacts of disasters in Asia and Pacific



Countries most 
affected by 

disasters





⚫ Disturbance was once viewed largely as an insult to the 
"balance of nature" and synonymous with habitat destruction.

⚫ Certain forms of disturbance, however, are now held by 
ecologists and conservation biologists to play a fundamental 
and creative role in maintaining the natural heterogeneity in 
environmental conditions that organisms experience through 
space, time, or both. 

⚫ Natural ecological disturbance creates habitats that are used 
by diverse  groups of animals and plants



� Rivers, lakes, estuaries, coastal areas

� Flooding river often represents a beneficial ecological 
connection between the river and its semiaquatic 
floodplain, rather than an unpredictable catastrophic 
disturbance

� Facilitate migration of species

� Inducing factor to maintain the normal life history trait of 
aquatic animals and plants

Flood



Courtesy: Prof A.K. Maitra



Courtesy: Prof A.K. Maitra



Jammu & Kashmir Flood September 2014



Kaziranga

◼ The water in the wetlands remains stagnant 
for almost 8 months in a year. So there is a 
need for natural replacement of stagnant 
water by fresh water in those wetlands 
which is possible by floods. Natural removal 
of weed and other debris, water hyacinth 
etc. take place during flood seasons. 
The overall hygiene of the park is 
maintained in this way naturally through 
different water current systems caused by 
the mighty Brahmaputra river and its 
smaller tributaries.
Flood also acts greatly against invasion on 
grassland ( more particularly the low 
grassland ) by woody species.





• The Kaziranga Natioal Park  has the largest grassland area left in the 
region. It stretches about 50 km along the south bank of the 
Brahmaputra. The annual river floods replenish the wetlands and 
allow the grassland areas to flourish

• The Brahmaputra is also the cause of severe erosion. Satellite data 
indicates a loss of more than 51 km2 between 1967-68 and 1998-9915 
although silt deposition also leads to new land forming in other 
areas. Floods have also caused significant animal deaths.

•  During major floods in 1998 many animals were drowned; for 
instance carcases were found of 39 rhinos, 23 wild water buffalo, 19 
wild pig (Sus scrofa ) and 15 sambar (Cervus unicolor). Hog deer (Axis 
porcinus) were most seriously affected, with 473 recorded deaths.  This 
species was also badly affected by the 1988 floods. Although precise 
statistics of flood related mortality are not available, there were only 
2,900 deer counted in the census of 1991, compared to 10,000 in 1984. 
The wild pig has seen a similar decline with the census of 1991 
counting only 555 individuals compared to a count of 1,645 in 1984

Flood



• Flood control is a major issue for the Government of India, and across 
the country

• Infrastructure has been developed to protect towns and villages from 
flooding but not for wildlife habitat (?)

• A comparison of the three recent extreme floods (1987, 1988 and 1998) 
affecting Bangladesh (from waters of the Ganges, Brahmaputra and 
Meghna basins) found intense monsoon precipitation was the 
principal cause of flooding

• There are differences of opinion concerning the significance of land 
use change and especially the role of deforestation in upstream areas, 
with some commentators believing this leads to accelerated soil 
erosion and landslides during monsoon precipitation thus 
contributing to the floods downstream, whilst others disagree with this 
interpretation

Flood



◼ Unregulated rivers with natural floodplains and flood 
regimes can serve as benchmarks in attempts to restore 
natural functioning to altered river systems. Several recent 
reviews have emphasized the importance of reestablishing 
natural flow regimes, rather than just minimum flows, in 
regulated systems

Flood



� Maintaining the connection between the river channel and 
floodplain is vital for diverse and productive invertebrate 
assemblages and the higher trophic levels that depend on 
them.

Flood



• Dams are considered to bring several advantages including 
power, better irrigation and a reduction in the surges of 
water that cause flooding. However, from a conservation 
perspective, reduction in flooding would have enormous 
impacts on the ecology of Kaziranga. Many of these 
impacts would be detrimental to an ecology that has 
adapted over millennia to regular flooding

Flood





Cyclone
◼ All habitats may get affected. Coastal, Grasslands, Deserts and 

Flood plains are most vulnerable.

◼ Large-scale natural disturbances, such as tropical cyclones, have 
regularly affected coral reef ecosystems which, as a result, are 
adapted to these occasional but severe constraints. 

◼ In their pristine state, coral reefs have the necessary resistance 
and resilience to overcome and recover from such disturbances. 

◼ However, the recent increase in human-induced disturbances 
on reef ecosystems has driven a global decline of coral reefs 
worldwide affecting both reef habitats and their associated 
biological assemblages.









Courtesy: Prof A.K. Maitra



Cyclone

◼ Using historical data, it was found that the 
probability of cyclone increased in 50 years because 
of sea-level rise, it was emphasized the importance of 
understanding how the ecological niche of species 
evolves under the influence of climatic controls over 
time. 

◼ The frequency of climatic extremes is often more or 
equally important than their mean value in shaping 
the range of species. 

◼ The challenge is offered by the macroecological 
approach that considers the relationships between 
climatic and species patterns on large-scales.



◼ A cyclone is classified as a tropical depression, tropical storm or 
hurricane depending on its lifetime-maximum wind speed when 
it affected a particular coastal region. Since nesting and tropical 
cyclone seasons typically do not overlap, juveniles fledge 
before the storms arrive and subsequently are able to seek 
inland protection with the adults during the storms.

◼ However, tropical cyclones modify the beach profile by 
redistributing sand from the dunes to new forefront areas, and 
creating ephemeral pools and large overwash fans that 
significantly increase both breeding and brood-rearing 
habitats. 

◼ The open sparsely vegetated habitats created by cyclones are 
the preferred habitat by nesting Snowy Plovers. Dune sands 
show equivalent chemical and granulometric properties of the 
eroded sand in the pre-cyclone beach.



Precautionary Measures

◼ Wildlife Rescue Centre
◼ Disaster Management Team



Tsunami

◼ Affects coastal and river banks
◼ Affected Andaman & Nicobar Islands, Tamil 

Nadu and Kerala coasts
◼ Mangroves, corals, seagrass and costal litoral 

habitats were most affected
◼ Megapode, dugong, sea turtle etc affected 

most
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Impact of tsunami on habitat of Nicobar 
Megapode Megapodius nicobariensis



◼ The family Megapodiidae consists of 22 species.



The Nicobar Megapode



Mound nests



Chick hatching out from a 
mound



Habitat



Important findings
Coastal Habitats adversely impacted



Before and after tsunami



>80% , 2006

>80%, 1994

Mound distribution before and after 
tsunami



In 1994



In 1994



Recommendations

◼ Management of habitat
▪ Restoration of habitat on the west 

coast of Great Nicobar
▪ Check on plantation works
▪ Removal of invasive species (offer 

from UK-WPA)
▪ International shipping project is 

not advisable



Review on Existing PA Network for the Nicobar 
megapode: 

◼ Add the entire west coast 
and southern part of Great 
Nicobar to existing PAs

◼ Proposal for Little Nicobar 
and Nancowry group of 
islands ‘Conservation 
Reserves’



Hunting and egg collection:

◼ Food for guns (offer from Germany – detail 
proposal needs to be developed)

◼ Awareness programme through the tribal Chiefs.
◼ Prohibition of air guns in PAs and in proposed 

Conservation Reserves.



Strengthening Wildlife Protection 

◼ Re-establishment of infrastructure
◼ Establishment of ‘Wildlife monitoring cum 

anti-poaching camps’
◼ Recruitment of staff
◼ Strengthening infrastructure for wildlife 

protection and patrolling.
◼ Independent ACF for Nancowry group of islands
◼ Incentives for staff who posted in anti-poaching 

camps
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