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1. Introduction

• The negative effects of 
invasive species on 
biodiversity are well 
known

• In tropical biodiversity 
hotspots, invasive 
species can adversely 
impact indigenous 
species, many of which 
fulfil subsistence needs 
of rural poor



Introduction
• There have been 

intense efforts in 
preventing the 
invasion and spread of 
invasive plants

• However in many 
cases, managing 
invasive species have 
not been successful



Introduction

• Clearly classical 
approaches to 
managing such invasive 
species may not be 
tenable

• We propose a need for a 
shift in our paradigm of 
viewing invasive 
species, from one of 
exclusion to one of 
inclusion



Introduction

• This view point 
could have 
important 
implications for 
managing invasive 
species, especially  
in human-
dominated forested 
landscapes in the 
world.







Western Ghats

From Cincotta et al. Nature, 2000, 404. 990-992



Human dominated forested landscapes 
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Uma Shaanker et al., (1996) Econ. Bot.
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From: Uma Shaanker et al. 2005 Environmental Conserva tion
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Percent respondents claiming different problems associated with Lantana invasion (n= 41 respondents).

From Uma Shaanker et al., (under review)
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From Uma Shaanker et al., (under review)
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• What are the general patterns of build up 
of invasive species ?

• What are the thresholds that warrant 
management ?

• When does management effort give way ?

2. Dynamics of invasive species and 
management scenarios
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Phase 1 Phase 2 Phase 3

Temporal dynamics of a successful invader:
abundance

Low abundance

Rapid build up

Modified From: McGarry et al. 2005 Rhodes University

Stable “equilibrium”

Abundance



costs
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costs

abundance

Time

HighHigh

LowLow

Phase 1 Phase 2 Phase 3

Low abundance
Costs

Management
simple but
not effected

Rapid build up
Increase in ecological
Cost
Management
Expensive but
deployed

Ecological costs
Spiral up
Management cost
spiral up and
rarely deployable
(eg biocontrol)

Modified From: McGarry et al. 2005 Rhodes University
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So what do we do ?
(from a management perspective)

• Could look for a management option that can 
actually derive benefit from the invasive 

• Boundary conditions:
a) Opportunity cost of use are favourable (for 
example enhancing livelihoods)
b) Trade-off between the potential costs and 
benefits of use of invasive

(in fact these can be used in constrained 
optimization of the scenario)



costs

abundance

Time

HighHigh

LowLow

Phase 1 Phase 2 Phase 3

Modified From: McGarry et al. 2005 Rhodes University

Temporal dynamics of a successful invader:
abundance and costs and management scenarios
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Temporal dynamics of a successful invader:
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Utility
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3 x 3 matrix of species aggressiveness and utility

Management scenarios as a function of the 
utilitarian values of species

Modified From: McGarry et al. 2005 Rhodes University



Range of possibilities 

• By devising means to eradicate the invasive (eg: 
mealy bug)

• By devising means to control the spread
(assuming invasion has already occurred) eg: 
Eucalypts, Triffedweed etc)

• By devising means to “manage” the invasive and 
prevent further spread (by gainful use of the 
resource) eg:Mimosa, Lantana



Summary 2

• Management of invasive is a function of its 
dynamics

• Scenarios can range from eradication to 
adaptive management 

• Typologies will be dictated by trade-offs 
between costs and benefits
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•• Bentley's second Law of Economics: Bentley's second Law of Economics: 

•• The only thing more dangerous than an The only thing more dangerous than an 
economist is an amateur economist!economist is an amateur economist!

Caveat



3 When you cannot break 
something, 

at least bend it!

• Some stories of use of invasive 
species

• All the stories have the following common 
elements

- super abundant
- exorbitant to control
- affect peoples’ livelihoods

• Can form a bedrock for other similar scenarios



“Use Water Hyacinth!
A Practical Handbook of Uses for Water 

Hyacinth from Across the World”
by Keith Lindsey and Hans-Martin Hirt

http://www.anamed.net/English%20Home%20Page/anamed
%20international/Water%20Hyacinth/Use%20Water%20Hya
cinth!/body_use%20water%20hyacinth!.html





Prosopis spp.

• Free-grazing forage
• Wood energy 
• Construction materials
• Pods are used to make biscuits



Prickly Pear 
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Used as food in Madagascar and 
parts of south Africa



The Lantana camara
story in India



Lantana was introduced into India as an ornamental plant in 1807
from  south America
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Input data: Courtesy Irfan, ATREE
Townsend Peterson, KSU
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What has been done about 
Lantana camara in India ?

• Nothing that has been effective



What has been done about 
Lantana camara in India ?

• Nothing that has been effective

•Farmers and Forest managers are their wit’s ends to control the 
plant

•Academic battles have been fought and are being fought on the 
way the plant has to be managed

•Forest department routinely allocates budget plans for the control 
– not effectve

•Biological control (in Australia) have not been successful either

•Chemical and mechanical means of control – not effective
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• However over the years the natural stocks of 
bamboo and rattans have substantially declined 
(causation – many)

• Consequently the communities (for lack of other 
skills and employment opportunites) have been 
further marginalized. 
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Uma Shaanker et al. (2005) Bamboos and Rattans of the Western Ghats

Decline of Bamboo resources in the Western Ghats
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Artisans from four states 
of India participated in 

Lantana Mela-2005, 2006 
and 2007
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Product Diversification
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FAQs
• Are such efforts sustainable ?

(at the current level of supplies –yes)

• What are the implications if they have to be sustainable ?
(right now – not much)

• Would promoting the use lead to domestication of the 
invasive ?

(an open question)

• Will use of Lantana lead to its management ?
(Perhaps)

• Can use of Lantana lead to restoration of native biota ?
(Quite likely)

• and a number of other questions



Summary 3

• All these stories are successful in coming 
to terms with the invasive species in the 
immediate proximity of the communities

• Formal management costs are discounted 
due to the use of the species

• Can lead to regulating the spread of the 
species



I would rather be vaguely right 
than be precisely wrong

- JM Keynes

Caveat



4 Paradigms in managing invasive 
species

• Current views on managing invasive 
species is highly polarized – they are seen 
essentially as an ecological 
issue/economic issue of the negative kind

• Imbalance is telling as there is greater 
effort to control and remove them. In short 
the view is of Exclusion.



Paradigm shift 

• We propose that management scenario 
might be better of, if we provided space for 
an Inclusive approach

• This may not only be pragmatic but also 
realistic



But how is one ever going to eradicate invasive spe cies 
that are as many as the native species ?
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Cost of controlling/eradicating established 
Invasive species is exorbitant 



“What is a weed ? A plant whose 
virtues have not been 

discovered”

- Ralph Waldo Emerson 
(1803-1882)

An inclusive approach will not jeopardize current management 
paradigm rather only strengthen it



Hoodia (Hoodia gordonii ):  a new diet drug

A multi-billion dollar find !



Bio-refining abundant biomass

www.biofuels.coopFor  a variety of chemical products



Scientists at the FPL are 
developing and evaluating 
the use of exotic invasive 
species, particularly salt 
cedar ( Tamarisk
spp.) and one-seed juniper 
(Juniperus monosperma ), in 
WPCs for exterior 
applications.



5 Recommendation/Policy 
prescription 

• Management of Invasive species need to be 
dealt in an inclusive manner where possible

• In tropical human dominated forested 
landscape, invasive species could be profitably 
incorporated into livelihoods of local 
communities
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Take Home
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