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INTRODUCTION
Convention on Biological Diversity (CBD) clearly

to a national process (McGeoch, et al.,.2016). It is

emphasized that prioritization of invasive alien species

the need of the hour that, India should initiate such a

is indispensable for the management of biological

process.

invasions and biodiversity conservation (McGeoch

Realising the need for prioritizing the invasive alien

et al.,2016). Aichi Target 9 highlighted that the alien

species for their management in India, CEBOL and

species and pathways are identified and prioritized,

the NBA expert committee (EC on IAS) developed a

and prioritized, species are controlled or eradicated

simple framework useful in systematically ranking

and measures are in place to manage pathways to

the invasive alien plants of India according to their

prevent their introduction and establishment by 2020.

potential threat to ecosystem, biodiversity and socio-

Further, Target 4 of the National Biodiversity Action

economic impacts. The data gathered will also useful

plan of India (NBAP, 2014) also reiterated Aichi target

to identify the pathways and quantify the impacts of

9 (NBAP 2014). On the other hand, CBD as well as

invasion on Indian biodiversity, economy and socio-

NBAP 2014 did not provide any guidance on how to

cultural structure.

achieve target 9 within the stipulated time.

Prioritization of invasive alien species is an activity

As a signatory of CBD, India needs to prioritize the

that often confused with invasive risk assessment

invasive alien species as the first step towards the

(Lonsdale 2011). Risk assessment is the first step in risk

management of invasive species problem. Although

management before introducing a species in to new

scattered information is available on invasive species

ecosystems. Whereas, prioritization is used to helps

in India and there is no comprehensive information on

for ranking the well established species based on their

alien species is available to rank them in terms of their

impacts to native biodiversity, ecosystem services and

potential threat. Therefore, the present work attempts

function (Pysˇekand Richardson 2010).

to develop a frame work for ranking the invasive alien
plant species of the country.
For an effective prioritization of invasive alien species,

a. Process for prioritization
of invasive alien species

specific data including the details of origin of the

About 53 terrestrial and 9 aquatic invasive alien plant

species, biology, pathways of invasion, invasion

species have been identified based on the published

potential and the information about the potential

literature and EC on Invasive Alien Species. To confirm

areas prone to new invasion are essential (McGeoch,et

the invasiveness of the species for prioritization, a

al.,2016).

decision tree in the form of flowchart (Figure 1) has
been developed by CEBPOL after due consultation

Prioritization for management of invasive alien species

with experts. Further, a pictorial guide/manual for

can be achieved effectively if it can be integrated in

1

the identified alien species will be made available

include additional criteria to strengthen the data

on the home page of NBA / MoEF&CC soon. The

sheet and also decided to constitute a subcommittee

surveyors can download the data sheet and the

to finalize the document for prioritization of invasive

manual of alien species in India. The data filled in the

species in India. A five member subcommittee was

datasheets will be (hard /soft copy) received from all

constituted to assist CEPBOL to finalize the datasheet

the stakeholders and it will be thoroughly analysed

for prioritization of invasive species. Finally three sets

and the scores for different criteria will be summed

of data sheets were developed and the attributes of

up and finally a prioritized list of invasive alien species

the each data sheets are summarized in Table 1.

for management will be prepared. Pathways and

The first set of data sheet/document is the master

measures for management will also be indicated for

document and will be filled by officials at, NBA/

each prioritized species.

MOEF&CC (Annexure II). The second set of document

b. Details of the data
sheet for prioritization of
invasive species

is the surveyor version. To make familiar about the

The data sheet was finalised after series of discussion

annexed to the surveyor document. The third set of

followed by several screening processes. The data

document is the scoring document, which contains

sheet was first placed in the second EC on IAS meeting

scores/marks for different criteria used in the survey

held on 29th June, 2017 at the National Biodiversity

and master documents.

issues relating to invasive alien species, adequate basic
information about biology and ecology of invasion
and its impacts on ecosystem and diversity has been

Authority, Chennai. The EC members suggested to

Figure I :
Flow chart to identify
if a given species is
invasive in India or not?
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c. Selection of Stakeholders

as who engaged in research on invasive species and
their management issues. Further, we recommend

Stakeholders play a central role in any prioritization

the surveyors to select additional stakeholders for

scheme and selection of relevant stakeholders and

evaluation if needed.

their opinions are important for evaluation of criteria
developed (Renn and Schweizer 2009; Kumschick et

d. Action points suggested

al., 2012). Globally, several methods are available

• CEBPOL/NBA needs to organize five regional

to sort out the list of stakeholders for evaluation

workshops (North, South, East, West and

of invasive alien species (Kumschick et al., 2012).

Central India) to get the flawless inputs. This

However, it is important to identify the stakeholders

invasive species prioritization exercise (ISPE)

who are potentially affected by invasions. It is

needs to include the experts from the respective

important to provide some kind of platform for the

geographical region,

affected stakeholders to express their views on the

• The questionnaires developed by CEBPOL should

biological invasions and it is equally important to get
views from NGOs and Government officials (Kumschick

be circulated to all the State Biodiversity Board

et al., 2012). In general it is advisable to seek

(SBBs) and other relevant stakeholders to provide

information from the agricultural, horticulture and

the detail information on each invasive alien plant

silvicultural producers, environmental organizations,

species occurring in the respective geographical

city/town representatives, and so forth (Kumschick et

boundaries within two months time period.

al., 2012). Considering the above, 35 key stakeholders

• CEBPOL should publish the prioritized species along

have been identified for the purpose of survey (Table

with their current status of research, biology and

2). For this exercise we have grouped stakeholders

suggested management strategy,

into two viz., people affected by the invasion as well

3

Table 1 : Attributes of invasive alien species for which data are to be collected and included in the data sheet.

S.No

Attributes

Definition

1

Agricultural Habitats

Crop fields, Orchards. Garden / Park, Floriculture field Tea and Coffee estates

2

Human Settlement

In & around House Garden, Vacant plots, Waste Land / Uncultivated Land,
Road side

3

Protected Area

Sacred Grove, UNESCO Heritage Site, National Park, wildlife Sanctuary,
Biosphere reserve, Community Conserve Area, Ramsar Wetland sites

4

Occurrence in multi ecosystem

More than one ecosystem

5

Invasive status in any other part of the world Yes/No

6

If reported in the 100 world worst species
list

Yes/No

7

Biodiversity loss

Impacts on IUCN threat category species, endemic species, Keystone spices,

8

Causing disease

Human, Livestock, Wild species

9

Impacts on Ecosystem

Affects/alters the ecosystem structure, services and functions,

10

Habitat of the species

Invaded to wetland habitat such as marsh, ponds, river banks, the edge of a
lake, ocean/coastal marshes sand dunes

11

Habit of the species.

Perennial / Annual / Biennial Herb / Shrub / Tree / Climbers

12

Mode of dispersal of the species

Human, Wind, Water, Animal, Mechanical, all of the above

13

Tolerance/ adaptation to climatic extreme
events

Flood, Drought, High and Low temperature

14

Miscellaneous impacts

Year and Mode of Introduction

15

Details about the survey

Surveyor name, communication address, contact number and Mail id and
the date of filling

Table 2: The list of Identified stakeholders

S. No

Stakeholders

Concern Ministry/head of the Organization

1

Forest Department

MoEF & CC

2

National Wetland Conservation Programme
(NWCP)& Ramsar wetlands

MoEF & CC

3

SBB and BMC

NBA

4

Regional Agriculture department

Ministry of Agriculture & Farmers Welfare

5

National Horticulture Board (NHB)

Ministry of Agriculture & Farmers Welfare

6

Coffee Board

Ministry of Commerce and Industry

7

Tea Board

Ministry of Commerce and Industry

8

Spices Board of India

Ministry of Commerce and Industry

9

Mahatma Gandhi national rural employment
guarantee scheme (MGNREG)

Ministry of Rural Development

10

Departments of Botany/ Zoology/ Environmental
of all the Universities

UGC, New Delhi

11

All Agricultural Universities/ Institutes

ICAR

Reputed research organisation/institutes and Universities
1

Botanical survey of India

2

Forest Survey of India

3

Forest Research Institute (FRI), Dehradun, Uttarakhand (fri.icfre.gov.in)

4

4

Institute of Forest Genetics and Tree Breeding, Coimbatore, Tamil Nadu (ifgtb.icfre.gov.in)

5

WWF India

6

CABI India

7

SACON

8

BNHS

9

ATREE | Ashoka Trust for Research in Ecology and the Environment

10

MSSRF

11

National Botanical Research Institute (CSIR)

12

National Bureau Plant Genetic Resources

13

National Research Centre for Banana

14

Indian Agricultural Research Institute (IARI), New Delhi (www.iari.res.in)

15

Indian Institute of Horticultural Research, Bangalore, Karnataka (www.iihr.ernet.in)

16

Tropical Forest Research Institute, Jabalpur, Madhya Pradesh (tfri.icfre.gov.in)

17

Central Plantation Crops Research Institute, Krishnapuram, Kerala (www.cpcri.gov.in/)

18

Directorate of Cashew Research, Puttur, Karnataka (www.cashew.res.in/)

19

Indian Institute of Soil Science, (IISS), Bhopal, Madhya Pradesh (http://www.iiss.nic.in/)

20

Kerala Forest Research Institute, Thrissur District, Kerala (http://www.kfri.res.in/)

21

Central Institute of Subtropical Horticulture, Lucknow, Uttar Pradesh (http://www.cishlko.org)

22

Central Research Institute for Dryland Agriculture, Hyderabad, Andhra Pradesh (http://www.crida.in)

23

Department of Botany, University of Calcutta, Kolkata, West Bengal (http://botany.caluniv.in/)

24

Department of Botany, Banaras Hindu University

25

Centre for Environmental Management of Degraded Ecosystems (CEMDE), University of Delhi, Delhi-110007

26

World Wide Fund for Nature-India (WWF-India)
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Annexure
1. Data collection on Invasive Alien plant Species for their prioritization for management/control/containment/
eradication (Master)
2. Data collection on Invasive Alien plant Species for their prioritization for management/control/containment/
eradication (Surveyor Version)
3. Data collection on Invasive Alien plant Species for their prioritization for management/control/containment/
eradication Scoring sheet (Master).
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Data collection on Invasive Alien plant Species for their
prioritization for management/control/containment/eradication
(Master)
A

Agricultural Habitats
1
Cultivated Land Crop fields
(e.g. Paddy, Wheat)

Y

N

N/A

MV

NE

DD

Y

N

N/A

MV

NE

DD

Y

N

N/A

MV

NE

DD

Y

N

N/A

MV

NE

DD

Y

N

N/A

MV

NE

DD

If yes describe the Impact

IUCN Impact Categories

2

MC

MN

MO

MR

Orchards

If yes describe the Impact

IUCN Impact Categories

3

MC

MN

MO

MR

Garden / Park

If yes describe the Impact

IUCN Impact Categories
4

MC

MN

MO

MR

Floriculture field

If yes describe the Impact

IUCN Impact Categories

5

MC

MN

MO

MR

Tea Estates

If yes describe the Impact

IUCN Impact Categories

MC

MN

9

MO

MR

6

Coffee Estates

Y

N

N/A

MV

NE

DD

Y

N

N/A

MV

NE

DD

Y

N

N/A

MV

NE

DD

Y

N

N/A

MV

NE

DD

Y

N

N/A

MV

NE

DD

Y

N

N/A

If yes describe the Impact

IUCN Impact Categories

B

MC

MN

MO

MR

Human Settlement
1

In & around House / Garden

If yes describe the Impact

IUCN Impact Categories

2

MC

MN

MO

MR

Vacant plots1

If yes describe the Impact

IUCN Impact Categories

3

MC

MN

MO

MR

Waste Land2 / Uncultivated Land

If yes describe the Impact

IUCN Impact Categories

4

MC

MN

MO

MR

Road side

If yes describe the Impact

IUCN Impact Categories

C

MC

MN

MO

MR

Protected Area
1

Sacred Groove

Name & place of the Sacred Grove & Describe the Impact

1.
2.

Vacant Plots : Land or Plot with no house / Land or Plot not being used at present time but that may be utilized in near future for construction (The Plot must be in
and around the human settlement)
Waste Land :Unused area of Land that has become barren or uncultivation or overgrown area (It may be in and around agriculture area)
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IUCN Impact Categories

2

MC

MN

MO

MR

UNESCO Heritage Site

MV

NE

DD

Y

N

N/A

MV

NE

DD

Name of the Site & Describe the Impact

IUCN Impact Categories

3

MC

MN

National Park
1 and < 10 Parks
>10 and <25 Parks
>25 and <50 Parks
>50 and <103 Parks

4

Sanctuary
1 and < 50 Sanctuary
>51and < 100 Sanctuary
>101 and <150 Sanctuary
>151 and < 200 Sanctuary
> 201 and < 250 Sanctuary
>251 and < 300 Sanctuary
>301 and <350 Sanctuary
>351 and <400 Sanctuary
>401 and <450 Sanctuary
>451 and <500 Sanctuary
>501 and <550 Sanctuary

5

Biosphere reserve
<9 Biosphere reserves
>9 Biosphere reserves
11

MO

MR

6

Community Conserve Area
<15 Community Conserve Areas
>15 and <30 Community Conserve Areas
>30 and <45 Community Conserve Areas

7

Ramsar Wetlands
<10 Ramsar Wetlands
>10 and <20 Ramsar Wetlands
>20 Ramsar Wetlands

8

Occurrence in multi ecosystem
Forest

Y
Agriculture

N

N/A

Y

N

N/A

Y

N

N/A

Y

N

N/A

Y

N

N/A

Y

N

N/A

Y

N

N/A

Y

N

N/A

Wetlands

Others, If any
9

Invasive status in any other part of the world

Name of the country and related reference

10
D

Reported in the 100 world worst species list

Biodiversity Loss
1
Impacts on IUCN threatened categories species
a Critically Endangered(CR)
Name CR species (plants/animals) and place of the
occurrence

b Endangered species (EN)
Name of the EN species (plants/animals) and place of the occurrence

c Vulnerable (VU)
Name VU species (plants/animals) and place of the occurrence

d Near Threatened (NT)
Name of NT species (plants/animals) and place of the occurrence

2

Threat to endemic species
Name of the endemic species (plants/animals) and place of the occurrence

12

3

Threat to Keystone species

Y

N

N/A

Y

N

N/A

Y

N

N/A

Y

N

N/A

MV

NE

DD

Y

N

N/A

Name of the keystone species (plants/animals) and place of the occurrence

4

Extinction of species
(Native /Endemic/Keystone)
a

Name of the Native Species
Description of the reason for the extinction

b Name of the Endemic Species
Description of the reason for the extinction

c

Name of the Keystone Species
Description of the reason for the extinction

5

Disease to
1. Human, 2. Livestock, 3. Wild species
Description of the disease and its Impact

E

Impacts on Ecosystem
1

Affects/alter the ecosystem services
Description of the issue and the Impacts

IUCN Impact Categories

F

MC

MN

MO

MR

Habitat of the species
1 Migrate/invaded to wetland habitat such as marsh,
ponds, river banks, the edge of a lake, ocean/coastal
marshes sand dunes
Details of the Habitat

13

G

Habitat of the species
1 Perennial (P) / Annual (A) / Biennial (B)

P

A

B

H

S

T

C

b

c

d

e

1 Tolerant to floods

Y

N

2 Tolerant to Drought

Y

N

3 Tolerant to high temperature

Y

N

4 Tolerant to low temperature

Y

N

Y

N

N/A

MV

NE

DD

Y

N

N/A

MV

NE

DD

Y

N

N/A

MV

NE

DD

2 Does the species is a Herb (H) / Shrub (S) /Tree (T) /
Climbers (C)
3 Mode of dispersal of the species
a) Wind , b) Water, c) Animal,
d) Mechanical, e) All of the above

a

4 Abundance of the species in the recorded habitat (Approximate number of individual for point one hectare)
H

I

Tolerance to climatic extreme events

Miscellaneous impacts
1 Allelopathic effect
Description of the issue and the Impacts

IUCN Impact Categories

MC

MN

MO

MR

2 Economic loss
Description of the issue and the Impacts

IUCN Impact Categories

MC

MN

MO

MR

3 Impacts on human health, infrastructure, administration and
Social life
Description of the Impacts

IUCN Impact Categories

4

MC

MN

Year of Introduction (approximately) if known

14

MO

MR

5

Mode of Introduction if known

6

Occurrence of the species in the Protected
Area
(Core Zone, Buffer zone (1-5 Km))

7

Affected areas in Ha/sq.miles/km

Note:Y-Yes; N-No; N/A-Not Assessed
IUCN Impact categories- Minimal Concern(MC) / Minor (MN) / Moderate (MO) / Major (MR) /Massive (MV) / Not Evaluated (NE) / Data Deficient (DD). Description of the IUCN categories are available in Annex I document

Name of the Surveyor
Designation
Name of the Place

Communication Address with Postal code

Should include the area of presence (core forest, buffer zone/foot hills/etc

Contact No
Email ID
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Data collection on Invasive Alien plant Species for their
prioritization for management/control/containment/eradication
(Surveyor Version)
Name of the invasive alien plant species: _______________________________________

A

Habitats
1
Cultivated Land Does the species established in Crop
fields (e.g. Paddy, Wheat)

Y

N

N/A

MV

NE

DD

Y

N

N/A

MV

NE

DD

Y

N

N/A

MV

NE

DD

Y

N

N/A

MV

NE

DD

Y

N

N/A

MV

NE

DD

Description the Impact

IUCN Impact Categories

2

MC

MN

MO

MR

Does the species established in Orchards

Description the Impact

IUCN Impact Categories

3

MC

MN

MO

MR

Does the species established in Garden / Park

Description of the Impact

IUCN Impact Categories
4

MC

MN

MO

MR

Does the species established in Floriculture field

Description of the Impact

IUCN Impact Categories

5

MC

MN

MO

MR

Does the species established in Tea estates

Description of the Impact

IUCN Impact Categories

MC

MN

17

MO

MR

6

Does the species established in Coffee estates

Y

N

N/A

MV

NE

DD

Y

N

N/A

MV

NE

DD

Y

N

N/A

MV

NE

DD

Y

N

N/A

MV

NE

DD

Y

N

N/A

MV

NE

DD

Description of the Impact

IUCN Impact Categories

B

MC

MN

MO

MR

Human Settlement
1

Does the species established in In & around House /
Garden

Description of the Impact

IUCN Impact Categories

2

MC

MN

MO

MR

Does the species established in Vacant plots1

Description of the Impact

IUCN Impact Categories

3

MC

MN

MO

MR

Does the species established in Waste Land2 / Uncultivated Land

Description of the Impact

IUCN Impact Categories

4

MC

MN

MO

MR

Does the species established in Road side

Description of the Impact

IUCN Impact Categories

MC

MN

18

MO

MR

C

Protected Area
1

Does the species established in Sacred Grove

Y

N

N/A

MV

NE

DD

Y

N

N/A

MV

NE

DD

Y

N

N/A

Y

N

N/A

Y

N

N/A

Y

N

N/A

Name & place of the Sacred Grove & Describe the Impact

IUCN Impact Categories

2

MC

MN

MO

MR

Does the species established in UNESCO Heritage Site

Name of the Site & Describe the Impact

IUCN Impact Categories

3

MC

MN

MO

Does the species established in National Parks

MR

Name of the National Park & Description of the Impact

4

Does the species established in Sanctuaries

Name of the Sanctuary & Description of the Impact

5

Does the species established in Biosphere reserve

Name of the Biosphere reserve & Description of the Impact

6

Does the species established in Community Conserve Area

Name of the Community Conserve Area & Description of the Impact

19

7

Does the species established in Ramsar Wetlands

Y

N

N/A

Y

N

N/A

Y

N

N/A

Y

N

N/A

Y

N

N/A

Y

N

N/A

Y

N

N/A

Y

N

N/A

Name of the Ramsar Wetland Area & Description of the Impact

D

Biodiversity loss
1
Impacts on IUCN threatened categories species
a Critically Endangered(CR)
Name CR species (plants/animals) and place of the
occurrence

b Endangered species (EN)
Name of the EN species (plants/animals) and place of the occurrence

c Vulnerable (VU)
Name VU species (plants/animals) and place of the occurrence

d Near Threatened (NT)
Name of NT species (plants/animals) and place of the occurrence

2

Does the species reported as a threat to any endemic
species
Name of the endemic species (plants/animals) and place of the occurrence

3

Does the species reported as a threat to any Keystone
spices
Name of the keystone species (plants/animals) and place of the occurrence

4

Does the species reported as a reason for the extinction of Species (Native/Endemic/Keystone)
a

Name of the Native Species
Description of the reason for the extinction

b Name of the Endemic Species
Description of the reason for the extinction

20

c

Name of the Keystone Species
Description of the reason for the extinction

5

Does the species harmful and cause any disease to
1. Human, 2. Livestock, 3. Wild species

Y

N

N/A

Y

N

N/A

MV

NE

DD

Y

N

N/A

MV

NE

DD

Y

N

N/A

MV

NE

DD

Description of the disease and its Impact

E

Impacts on Ecosystem
1

Does the species affects/alter the ecosystem services
Description of the issue and the Impacts

IUCN Impact Categories

2

MC

MN

MO

MR

Does the species affects/alter the ecosystem functions
Description of the issue and the Impacts

IUCN Impact Categories

3

MC

MN

MO

MR

Does the species affects/alter the nutrient cycle
Description of the issue and the Impacts

IUCN Impact Categories

MC

MN
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MO

MR

F

Habitat of the species
1 Does the species migrate/invaded to wetland habitat
such as marsh, ponds, river banks, the edge of a lake,
ocean/coastal marshes sand dunes

Y

N

N/A

P

A

B

H

S

T

C

b

c

d

e

1 Does the species is tolerant to floods?

Y

N

2 Does the species tolerant to Drought?

Y

N

3 Does the species is tolerant to high temperature?

Y

N

4 Does the species is tolerant to low temperature?

Y

N

Y

N

N/A

MV

NE

DD

Details of the Habitat

G

Habitat of the species
1 Perennial (P) / Annual (A) / Biennial (B)
2 Does the species is a Herb (H) / Shrub (S) /Tree (T) /
Climbers (C)
a

3 Mode of dispersal of the species
a) Wind , b) Water, c) Animal,
d) Mechanical, e) All of the above

4 Abundance of the species in the recorded habitat (Approximate number of individual for point one hectare)
H

I

Tolerance to climatic extreme events

Miscellaneous impacts
1 Does the species cause any allelopathic effect
Description of the issue and the Impacts

IUCN Impact Categories

MC

MN
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MO

MR

2 Does the species cause any economic loss

Y

N

N/A

MV

NE

DD

Y

N

N/A

MV

NE

DD

Description of the issue and the Impacts

IUCN Impact Categories

MC

MN

MO

MR

3 Impacts on human health, infrastructure, administration and
Social life
Description of the Impacts

IUCN Impact Categories

MC

MN

4

Year of Introduction (approximately) if known

5

Mode of Introduction if known

6

Occurrence of the species in the Protected
Area
(Core Zone, Buffer zone (1-5 Km))

7

Affected areas in Ha/sq.miles/km

MO

MR

Note:Y-Yes; N-No; N/A-Not Assessed
IUCN Impact categories- Minimal Concern(MC) / Minor (MN) / Moderate (MO) / Major (MR) /Massive (MV) / Not Evaluated (NE) / Data Deficient
(DD). Description of the IUCN categories are available in Annex I document

Name of the Surveyor
Designation
Name of the Place
Communication Address with Postal code

Should include the area of presence (core forest, buffer zone/foot hills/etc

Contact No
Email ID

*Note : Attach some Photographs on Impact of the Species (soft copy)
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Guidelines useful in filling the proforma of descriptors
of invasive alien species
1. How to identify/recognize alien
species and what are naturalized and
invasive alien species?

defined Ecosystem services as the direct and indirect

An alien species is a non-native/non-indigenous

types.

species, subspecies or lower taxon introduced

Provisioning services: These are the products obtained

contributions of ecosystems to human well-being.
TEEB, categorized ecosystem services in to four main

either purposefully or accidentally into an area outside

from ecosystems such as food, fresh water, wood,

its natural past or present distribution. For example,

fiber, genetic resources and medicines.

Eucalyptus is an alien species; similarly Bougainvillea is

Regulating services: These include the benefits

a alien species.

obtained from the regulation of ecosystem processes

When an alien species has ability to reproduce and

such as climate regulation, natural hazard regulation,

establish self-generating populations in the introduced

water purification and waste management, pollination

country or area is designated as naturalized

or pest control and carbon storage.

alien species.For example, Tridaxprocumbens,
Martyniaannua, and Cassia occidentalisare naturalized

Life supporting services: are those that support life

alien species but not invasive alien species.

such as nutrient cycling, soil formation and primary
productivity.

When a naturalized alien species is capable of rapid
multiplication and invade rapidly into different

Habitat services: highlight the importance of

habitats/ ecosystems and adversely impacting the

ecosystems to provide habitat for migratory species

ecosystems including alteration in the structure and

and to maintain the viability of gene-pools.

composition of communities or replacing them and

Cultural services: Besides the above 4 categories

even causing harm to humans, livestock and wildlife

of ecosystem services and goods, the ecosystems

and also result in economic losses. Lantana, Mikania,

also provide non-material benefits such as spiritual

Chromolaena, Prosopisand Parthenium are invasive

enrichment, intellectual development, education,

alien plant species.

recreation and aesthetic values.

2. What are ecosystem services?

3. What is Ecosystem function?

Ecosystems generate a wide range of ecological

Ecosystem functions are defined as a subset of

services and goods, all of which contribute to

ecological processes especially the interactions

humanwell being. These services include water

between biotic (living organisms) and abiotic (water,

purification, soil formation and climate regulation etc.

air and solid earth). Nutrient cycling, water cycling
etc. are functions of ecosystem. Only a functional

The Economics of Ecosystems and Biodiversity (TEEB),
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• Invasive alien will be acting as a host or alternative

ecosystem can generate ecological services and goods.

host in agriculture environment for native or alien

4. What is allelopathic impact?

diseases to agricultural crops (standing crop and

Allelopathy is a biological phenomenon by which

stored crops).

the alien plants produces one or more biochemical

• Affecting the livestock grazing potential by the way

substances that suppress the germination, growth,

of creating obstacles, affecting livestock health

survival, and reproduction of native plants in an

including injuries and intoxication and weakening

ecosystem as well a harmful to biota, including

the health status. Economic loss due to poor

humans.

production and health of livestock.

5. Impacts of Invasive Alien Species

• Also replace grazing lands.

The impacts of invasive alien species can be broadly

Impacts on forest ecosystem

grouped into the following categories Impacts on

Impacts includes depletion of forest products (timber

native plant species and communities

and non-timber products) through competition,
parasitism, diseases, altering seed dispersal, modify

• Impacts may concern single species or group
of species which may be through parasitism,

the forest regeneration, depletion of nutrients,

intoxication, alteration of reproduction potential,

altering water tables and flow, causing artificial flood

survival, growth and abundance of any native

and others alters community composition, enhance

species.

man-wildlife conflicts, deplete native biodiversity.

• The impacts also include the competition for space,

Other Major Impacts on Ecosystem level

food and nutrients and attract more pollinator

• Impacts includes the depletion of nutrients in the

• Impacts also includes any hybridization with native

system due to over consumption by IAS

species which may alter the reproduction potential

• Altering water turbidity and other associated

of the native species

parameters

Impacts on Agriculture system

• Modification of soil chemistry and other associated

• The impacts may include crop damage by means of

proprieties including soil moisture, nutrient ratio,

competition with agriculture crops in the form of

pH, salinity and soil microbial and invertebrate

weeds, affecting water system, damage the water

communities.

tables, reduce the usability or marketability of the

Impacts on human health, infrastructure
and administration and Social life

agriculture products due to contamination and or
any other form

• Health impacts includes, rashes, releasing of

• Application of pesticides in their management leads

allergenic substances, transmission of diseases,

to chemical pollution of environment and enhance

bioaccumulation of heavy metals and other noxious

costs in agricultural production.

substances/chemicals.
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Predation

Competition

Variables

Negligible level of
predation on native species

Minimal
Concern (MC)
Negligible level of
competition with
native species; reduction of fitness
of native individuals is not detectable

Predators directly
or indirectly (e.g.,
via mesopredator
release) affecting fitness (e.g.,
growth, reproduction) of native
individuals without
decline of their
population

Competition affects fitness (e.g.,
growth, reproduction, defence, immunocompetence)
of native individuals without decline
of their populations

Minor (MN)

Predators directly or indirectly
(e.g., via mesopredator release) resulting in replacement
or local extinction of one or
several native species (i.e.,
species vanish from communities at sites where they occurred
before the alien arrived);
changes in community composition are irreversible

Competition resulting in
replacement or local extinction of one or several native
species; changes in community
composition are irreversible

Competition resulting in local or
population extinction
of at least one native
species, leading to
changes in community composition, but
changes are reversible when the alien
taxon is removed
Predators directly
or indirectly (e.g.,
via mesopredator
release) resulting
in local or population extinction of
at least one native
species, leading to
changes in community composition, but
changes are reversible when the alien
taxon is removed

Competition resulting in a decline
of population size
of at least one
native species,
but no changes in
community composition

Predators directly
orindirectly (e.g.,
via mesopredator
release) resulting in a decline of
population size of
at least one native species but no
changes in community composition

Massive (MV)

Major (MR)

Moderate (MO)

IUCN Guildelines for the assessors / surveyors to identify the Impact Categories
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Minimal
Concern (MC)
No hybridisation between
the alien taxon
and native species observed
in the wild
(prezygotic barriers), hybridisation with a
native species
might be possible in captivity

Transmission
The alien taxon
of diseases to is not a host of
native species diseases transmissible to native species or
very low level
of transmission
of diseases to
native species;
reduction of fitness of native
individuals is
not detectable

Hybridisation

Variables

Transmission of
diseases to native
species affects fitness (e.g., growth,
reproduction,
defence, immune
competence) of
native individuals
without decline of
their populations

Hybridisation between the alien
taxon and native
species is observed
in the wild, but
are; hybrids are
weak and never
reach maturity
(reduced hybrid viability), no decline of
pure native population

Minor (MN)

Major (MR)

Hybridisation between
the alien taxon and
native species is
regularly observed in
the wild; hybrids are
vigorous, but sterile (reduced hybrid
fertility),limited gene
flow between alien
and natives, local
decline of populations
of pure native species,
but pure native species persists

Hybridisation between
the alien taxon and
native species is common in the wild; F1
hybrids are vigorous
and fertile, however
offspring of F1 hybrids
are weak and sterile
(hybrid breakdown),
thus limited gene flow
between alien and
natives; individuals of
the alien taxon and
hybrids discernible from
pure natives, pure native populations can be
recovered by removing
the alien and hybrids
Transmission of disTransmission of
eases to native species
diseases to native
resulting in local or
species resulting in a
population extinction of
decline of population
at least one native spesize of at least one
native species, but no cies, leading to changes
changes in community in community composicomposition
tion, but changes are
reversible when the
alien taxon is removed

Moderate (MO)

Transmission of diseases
to native species resulting in replacement or
local extinction of native
species (i.e., species vanish
from communities at sites
where they occurred before
the alien arrived); changes
in community composition
are irreversible

Hybridisation between
the alien taxon and native species is common in
the wild; hybrids are fully
vigorous and fertile; pure
native species cannot be
recovered by removing
the alien, resulting in replacement or local extinction of native species by
introgressive hybridisation
(genomic extinction)

Massive (MV)
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Poisoning/
toxicity

Parasitism

Variables

The alien taxon is
not toxic/allergenic/ allelopathic, or
if it is, the level is
very low, reduction of fitness of
native individuals
is not detectable

Minimal
Concern (MC)
Negligible level
of parasitism or
disease incidence
(pathogens) on
native species,
reduction of fitness of native
individuals is not
detectable
Parasites or pathogens directly
or indirectly (e.g., apparent competition) resulting in
replacement or local extinction of one or several native
species (i.e., species vanish
from communities at sites
where they occurred before
the alien arrived); changes in
community composition are
irreversible

Parasites or pathogens
directly or indirectly
(e.g., apparent competition) resulting in
local or population extinction of at least one
native species, leading
to changes in community composition, but
changes are reversible
when the alien taxon
is removed

The alien taxon is
toxic/allergenic by ingestion, inhalation, or
contact to wildlife or
allelopathic to plants,
resulting in local or
population extinction
of at least one native
species (i.e., species
vanish from communities at sites where
they occurred before
the alien arrived),
leading to changes in
community composition, but changes are
reversible when the
alien taxon is removed

Parasites or pathogens directly or
indirectly (e.g., apparent competition)
resulting in a decline
of population size
of at least one native species but no
changes in community composition

The alien taxon is
toxic/allergenic by
ingestion, inhalation,
or contact to wildlife or allelopathic to
plants, resulting in
a decline of population size of at least
one native species,
but no changes in
community composition (native species
richness)

Parasites or
pathogens directly or indirectly
(e.g., apparent
competition) affecting fitness
(e.g., growth,
reproduction,
defence, immune
competence) of
native individuals
without decline
of their populations
The alien taxon
is toxic/allergenic
by ingestion, inhalation, or contact
to wildlife or
allelopathic to
plants, affects fitness (e.g., growth,
reproduction,
defence, immunocompetence) of
native individuals
without decline
of their populations
The alien taxon is toxic/allergenic by ingestion, inhalation, or contact to wildlife or
allelopathic to plants, resulting in replacement or local
extinction of native species;
changes in community composition are irreversible

Massive (MV)

Major (MR)

Moderate (MO)

Minor (MN)
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Grazing/
browsing

Bio-fouling

Variables

Negligible level
of herbivory on
native plant species, reduction of
fitness on native
plants is not
detectable

Minimal
Concern (MC)
Negligible level
of bio-fouling
on native species; reduction of
fitness of native
individuals is not
detectable
Bio-fouling
affects fitness
(e.g., growth,
reproduction,
defence immunocompetence)
of native individuals without
decline of their
populations
Herbivory affects fitness
(e.g., growth,
reproduction,
defence, immunocompetence)
of individual
native plants
without decline
of their populations

Minor (MN)
Bio-fouling resulting in replacement or local extinction of one
or several native species (i.e.,
species vanish from communities at sites where they occurred
before the alien arrived);
changes in community composition are irreversible

Herbivory resulting in replacement or local extinction of one
or several native plant species
(i.e., species vanish from communities at sites where they occurred before the alien arrived);
changes in community composition are irreversible

Bio-fouling resulting in
local or population extinction of at least one
native species leading to
changes in community
composition, but changes
are reversible when the
alien taxon is removed

Herbivory resulting in
local or population
extinction of at least
one native plant species,
leading to changes in
community composition,
but changes are reversible when the alien
taxon is removed

Bio-fouling resulting in a decline
of population size
of at least one
native species,
but no changes in
community composition

Herbivory resulting in a decline of
population size of
at least one native
species, but no
changes in community composition

Massive (MV)

Major (MR)

Moderate (MO)
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Chemical,
physical, or
structural
impact on
ecosystem

Variables

Minimal
Concern (MC)
No changes
in chemical,
physical, and/
or structural biotope characteristics; or changes
in nutrient cycling; or disturbance regimes;
or changes in
natural succession detectable,
or changes are
small with no reduction of fitness
of native individuals detectable
Massive (MV)
Many changes in chemical,
physical, and/or structural biotope characteristics; or changes
in nutrient and water cycling;
or disturbance regimes; or
changes in natural succession,
resulting in replacement or
local extinction of native species (i.e., species vanish from
communities at sites where
they occurred before the alien
arrived); changes(abiotic and
biotic) are irreversible

Major (MR)
Changes in chemical,
physical, and/or structural biotope characteristics; or changes
in nutrient cycling; or
disturbance regimes;
or changes in natural
succession, resulting
in local extinction of
at least one native
species, leading to
changes in community composition, but
changes are reversible
when the alien taxon
is removed

Moderate (MO)
Changes in chemical, physical, and/or
structural biotope
characteristics; or
changes in nutrient
cycling; or disturbance regimes; or
changes in natural
succession, resulting in a decline of
population size of
at least one native
species, but no
changes in community composition

Minor (MN)
Changes in chemical, physical, and/
or structural
biotope characteristics; or changes
in nutrient cycling;
or disturbance regimes; or changes
in natural succession detectable,
affecting fitness
(e.g., growth,
reproduction,
defence, immunocompetence)of
native individuals
without decline
of their populations
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Minimal
Concern (MC)
Interaction of
an alien taxon
with other aliens
(e.g., pollination,
seed dispersal)
but with minimal
effects on native
species; reduction
of fitness of native individuals is
not detectable
Massive (MV)
Interaction of an alien taxon
with other aliens (e.g., pollination, seed dispersal, habitat
modification) facilitates replacement or local extinction of
one or several native species (i.e., species vanish from
communities at sites where
they occurred before the alien
arrived), and produces irreversible changes in community
composition that would not
have occurred in the absence
of the species. These interactions may be included under
other impact categories (e.g.,
predation, apparent competition) but would not have
resulted in the particular level
of impact without an interaction with other alien taxa

Major (MR)
Interaction of an
alien taxon with
other aliens (e.g.,
pollination, seed
dispersal, habitat modification)
facilitates local or
population extinction of at least one
native species, and
produces changes in
community composition that are reversible but would
not have occurred
in the absence of
the species. These
interactions may
be included under other impact
categories (e.g.,
predation,apparent
competition) but
would not have
resulted in the
particular level of
impact without an
interaction with
other alien taxa.

Moderate (MO)
Interaction of an alien
taxon with other
aliens (e.g., pollination, seed dispersal,
habitat modification)
facilitates a decline of
population size of at
least one native species, but no changes
in community composition; changes
would not have
occurred in the absence of the species.
Theseinteractions
may be included
under other impact
categories (e.g.,
predation,apparent
competition) but
would not have
resulted in the
particular level of
impact without an
interaction with other
alien taxa

Minor (MN)
Interaction of an
alien taxon with
other aliens (e.g.,
pollination, seed
dispersal) affects fitness (e.g.,
growth, reproduction, defence,
immunocompetence)individuals
without decline of
their populations;
changes would
not have occurred
in the absence
of the species.
These interactions
may be included
under other impact
categories (e.g.,
predation, apparent competition)
but would not
have resulted in
the particular level
of impact without
an interaction with
other alien taxa.
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Interaction
with other
alien species

Variables

Data collection on Invasive Alien plant Species for their
prioritization for management/control/containment/eradication
Scoring Sheet (Master)
Name of the invasive alien plant species: _______________________________________

A

Agricultural Habitats
1
Cultivated Land Crop fields
(e.g. Paddy, Wheat)

5

0

0

10

0

0

5

0

0

10

0

0

5

0

0

10

0

0

5

0

0

10

0

0

5

0

0

10

0

0

If yes describe the Impact

IUCN Impact Categories

2

1

2

5

7

Orchards

If yes describe the Impact

IUCN Impact Categories

3

1

2

5

7

Garden / Park

If yes describe the Impact

IUCN Impact Categories
4

1

2

5

7

Floriculture field

If yes describe the Impact

IUCN Impact Categories

5

1

2

5

7

Tea Estates

If yes describe the Impact

IUCN Impact Categories

1

2
33

5

7

6

Coffee Estates

5

0

0

10

0

0

5

0

0

10

0

0

5

0

0

10

0

0

5

0

0

10

0

0

5

0

0

10

0

0

5

0

0

If yes describe the Impact

IUCN Impact Categories

B

1

2

5

7

Human Settlement
1

In & around House / Garden

If yes describe the Impact

IUCN Impact Categories

2

1

2

5

7

Vacant plots

If yes describe the Impact

IUCN Impact Categories

3

1

2

5

7

Waste Land / Uncultivated Land

If yes describe the Impact

IUCN Impact Categories

4

1

2

5

7

Road side

If yes describe the Impact

IUCN Impact Categories

C

1

2

5

7

Protected Area
1

Sacred Groove

Name & place of the Sacred Grove & Describe the Impact

34

IUCN Impact Categories

2

1

2

5

7

UNESCO Heritage Site

10

0

0

5

0

0

10

0

0

Name of the Site & Describe the Impact

IUCN Impact Categories

3

4

5

1

2

5

7

National Park
1 and < 10 Parks

2

>10 and <25 Parks

5

>25 and <50 Parks

7

>50 and <103 Parks

10

Sanctuary
1 and < 50 Sanctuary

2

>51and < 100 Sanctuary

4

>101 and <150 Sanctuary

6

>151 and < 200 Sanctuary

8

> 201 and < 250 Sanctuary

10

>251 and < 300 Sanctuary

12

>301 and <350 Sanctuary

14

>351 and <400 Sanctuary

16

>401 and <450 Sanctuary

18

>451 and <500 Sanctuary

20

>501 and <550 Sanctuary

22

Biosphere reserve
<9 Biosphere reserves

5

35

>9 Biosphere reserves
6

7

8

10

Community Conserve Area
<15 Community Conserve Areas

5

>15 and <30 Community Conserve Areas

7

>30 and <45 Community Conserve Areas

10

Ramsar Wetlands
<10 Ramsar Wetlands

5

>10 and <20 Ramsar Wetlands

7

>20 Ramsar Wetlands

10

Occurrence in multi ecosystem
Forest

5
2

Agriculture

2

0

Wetlands

0
2

Others, If any
9

Invasive status in any other part of the world

5

0

0

5

0

0

5

0

0

5

0

0

5

0

0

5

0

0

Name of the country and related reference

10
D

Reported in the 100 world worst species list

Biodiversity Loss
1
Impacts on IUCN threatened categories species
a Critically Endangered(CR)
Name CR species (plants/animals) and place of the
occurrence

b Endangered species (EN)
Name of the EN species (plants/animals) and place of the occurrence

c Vulnerable (VU)
Name VU species (plants/animals) and place of the occurrence

d Near Threatened (NT)
Name of NT species (plants/animals) and place of the occurrence
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2

Threat to endemic species

5

0

0

5

0

0

5

0

0

5

0

0

5

0

0

10

0

0

Name of the endemic species (plants/animals) and place of the occurrence

3

Threat to Keystone species
Name of the keystone species (plants/animals) and place of the occurrence

4

Extinction of species
(Native /Endemic/Keystone)
a Name of the Native Species
Description of the reason for the extinction

b Name of the Endemic Species

Description of the reason for the extinction

c Name of the Keystone Species
Description of the reason for the extinction

5

Disease to
1. Human, 2. Livestock, 3. Wild species
Description of the disease and its Impact

E

Impacts on Ecosystem
1

Affects/alter the ecosystem services
Description of the issue and the Impacts

IUCN Impact Categories

1

2
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5

7

F

Habitat of the species
1 Migrate/invaded to wetland habitat such as marsh,
ponds, river banks, the edge of a lake, ocean/coastal
marshes sand dunes

5

0

0

P

A

B

H

S

T

C

b

c

d

e

1 Tolerant to floods

5

0

2 Tolerant to Drought

5

0

3 Tolerant to high temperature

5

0

4 Tolerant to low temperature

5

0

5

0

0

10

0

0

5

0

0

10

0

0

Details of the Habitat

G

Habitat of the species
1 Perennial (P) / Annual (A) / Biennial (B)
2 Does the species is a Herb (H) / Shrub (S) /Tree (T) /
Climbers (C)
a

3 Mode of dispersal of the species
a) Wind , b) Water, c) Animal,
d) Mechanical, e) All of the above

4 Abundance of the species in the recorded habitat (Approximate number of individual for point one hectare)
H

I

Tolerance to climatic extreme events

Miscellaneous impacts
1 Allelopathic effect
Description of the issue and the Impacts

IUCN Impact Categories

1

2

5

7

2 Economic loss
Description of the issue and the Impacts

IUCN Impact Categories

1

2

38

5

7

3 Impacts on human health, infrastructure, administration and
Social life

5

0

0

10

0

0

Description of the Impacts

IUCN Impact Categories

1

2

4

Year of Introduction (approximately) if known

5

Mode of Introduction if known

6

Occurrence of the species in the Protected
Area
(Core Zone, Buffer zone (1-5 Km))

7

Affected areas in Ha/sq.miles/km

5

7

Core Zone : 10
Buffer Zone : 5

Note:5-Yes; 0-No; 0-Not Assessed
IUCN Impact categories- Minimal Concern(MC) (1)/ Minor (MN) (2) / Moderate (MO) (5) / Major (MR) (7) /Massive (MV)(10) / Not Evaluated
(NE) (0) / Data Deficient (DD) (0). Description of the IUCN categories are available in Annex I document

Name of the Surveyor
Designation
Name of the Place

Communication Address with Postal code

Should include the area of presence (core forest, buffer zone/foot hills/etc

Contact No
Email ID
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