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IndiaIndia hashas aa longlong

historyhistory ofof conservationconservation

andand managementmanagement ofofandand managementmanagement ofof

biodiversity/medicinalbiodiversity/medicinal &&

aromaticaromatic plantsplants..
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India is one of the 12 mega diversity countries

� Wide range of physical and climatic
conditions provide:

� Diverse ecological habitats

� Diverse Forest Types:

� Alpine Forests in Himalayas

� Dry and Moist Tropical Deciduous

� Wet Evergreen Forests

� Mangroves.
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Contribution of Forests: Ecosystem services
supporting to:

�� 7% of the worlds biodiversity 7% of the worlds biodiversity 

�� 1616% of world population % of world population 

�� 18% of cattle population18% of cattle population

�� 22..55%% ofof world’sworld’s geographicgeographic areaarea andand aboutabout 22%%

ofof forestforest areaarea

�� 77%% ofof world'sworld's floraflora

((328328 familiesfamilies withwith 2121,,000000 representativerepresentative plantplant
species)species)
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Contribution of Forests: Ecosystem services supporting to …..

�� 77..66%% ofof world’sworld’s mammalsmammals

�� 12.6% of world’s bird species12.6% of world’s bird species

�� 6.2% of world’s reptile species6.2% of world’s reptile species

�� 4.4% of world’s amphibians4.4% of world’s amphibians

�� 11.7% of world’s fish species11.7% of world’s fish species

�� Several species endemic to IndiaSeveral species endemic to India

(Source: FSI, 2004)(Source: FSI, 2004)
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• Recorded forest area of the country: 23.38%

• Second largest land use after agriculture.

• Owner State Government.

• About 300 million poor people depend for

Insights

• About 300 million poor people depend for

livelihood.

• About 70% supply of raw material to

Pharmaceutical industries.
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Watershed protection and regulation

Air quality                              Pest & disease control

How forests support the 
“natural infrastructure”

Ecosystem Goods & 
services 

ecological,economical,societal

Carbon sequestration and storage

Soil formation and fertility

Plant pollinationWild species & habitat protection

Decomposition of wastes             Landscape beauty 77



Poverty and 
unemployment

Ecological 
imbalance

Over

exploitation

Vicious Spiral

Depletion of 
natural resources
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Needs and Risks associated with 
increased dependency

Contribution of Native biodiversity

� Major NTFPs for livelihood of dependent
people

� 500 m people rely for subsistence� 500 m people rely for subsistence

� About 40% of total forest revenue

� 55% of forest based employment

� Supply of raw materials from forests to
Pharmaceutical industries
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�Progressive degradation of forest

�About 40% categorized as degraded forests.

� Emerging challenges on regional biodiversity

conservation & unsustainable management

� Qualitative

� Quantitative &

Challenges for conservation

� Quantitative &

� Functional
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Over exploitation of resources Over exploitation of resources 

�� Dependency for livelihood Dependency for livelihood 

�� Ignorance of traditional practices for collectionIgnorance of traditional practices for collection

�� Over demand / tradeOver demand / trade
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Unregulated biotic factors

� Forest land diversion, grazing, fire etc.

Habitat loss

� Emergence of ecologically non congenial

conditioncondition

Invasion of alien species.

� Direct impact on native FGR

Impact of climate change

� Threat to native FGR in-situ
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Un-sustainable use 

not beneficial 

"Neither in ecological 

nor in social terms"

Aegle marmelos (L.) Correa 
“Bel”

Phyllanthus emblica L. 
“Aonla”
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Impact on biodiversity Impact on biodiversity 

Forest resources(NTFPs)

Owners
Users

Govt. forest departments/ 
(Institutional stakeholders)

Management Plan

Forest dependent communities

(Users Stakeholders)

Source of livelihood & 
income generation

Over demand of 
NTFPs from forests

Sustainable management of 
timber species

Inadequacy on sustainable 
management plan for NTFPs Free access for 

collection

Critical status of commercially 
important resources in in-situ

Ignorance of 
sustainable/traditional 
harvesting practices

Overexploitation/non-
sustainable harvesting

VulnerableRare EndangeredThreatened Vanish1414



Ecological Perspective:

� Destructive Harvesting of tubers, roots,

leaves, fruits, flowers, bark, gum, resins and

dyes by local dependent communities from

Emerging threats

dyes by local dependent communities from

natural forests.

Sterculia urens:
gum

Litsea glutinosa: 
Bark  

Boswellia serreta: 
Gum Chlorophytum 

tubersoum : Root  
Buchanania lanzan : 

Fuits 1515
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Social Perspective:

� Dependency of poor people for

� Sources for income and livelihood security

� Ignorance of traditional practices

� Lack of Knowledge of scientific input of
harvesting and primary processing

Emerging threats .....

harvesting and primary processing

Economic Perspective:

� Growing demand on herbal medicines

� Gap in demand and supply

� Decreasing trend of resources supply from forests
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� Threat on FGR committed to perpetuation/

sustainability in-situ ?

� The conditions of forest and its users acceptable?

Now the questions are :Now the questions are :

� Prevailing management intervention adequate?

� Extinct wild genetic resources can be retrieved ?
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No specific community based 
co-management system 

� About 60% production of the collected NTFPs is
unrecorded due to inadequate management
interventions.

� No authoritative information on resource

availability (Threshold limit) and sustainable

management in natural forests.management in natural forests.
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Threat….Threat….

LacunaeLacunae inin policypolicy implementationimplementation::

�� ManagementManagement interventionintervention:: unregulated,unregulated, nonnon

sustainable,sustainable, unscientificunscientific collectioncollection

�� RightRight ofof freefree accessaccess ofof collectioncollection ofof NTFPsNTFPs

�� SpeciesSpecies specificspecific managementmanagement planplan forfor NTFPsNTFPs

�� IntegratedIntegrated coco--managementmanagement systemsystem
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Need of strategic interventions for: Need of strategic interventions for: 

� Conservation and sustainable

management of FGR in: Ecological,

Social Economic and Policy terms.

� Collaborative integrated approach:

Curcuma caesia:  (Kali haldi)
Use: Roots are used in Asthama

� Collaborative integrated approach:

institutional/users stakeholders.

� Regulated commercial exploitation,

strict legal provisions to prevent

destructive harvesting.
Rubia manjith Roxb. : (Manjitha)
Use: Roots are used in jaundice.
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Need of strategic interventions for:.......Need of strategic interventions for:.......

�� StrictStrict implicationimplication ofof sustainablesustainable harvestingharvesting limitlimit

ofof NTFPsNTFPs collectedcollected fromfrom naturalnatural forestsforests..

�� EconomicalEconomical viable,viable, useruser friendlyfriendly andand sociallysocially

acceptedaccepted techniquestechniques

�� TrainingsTrainings andand capacitycapacity buildingbuilding programmeprogramme forfor

dependentdependent communitiescommunities

2121
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�� CommunityCommunity orientedoriented ““SelfSelf AssessmentAssessment Technique”Technique”

forfor conservationconservation ofof biodiversitybiodiversity..

�� CreatingCreating massivemassive people’speople’s participationparticipation..

�� SiteSite specificspecific modelsmodels forfor enhancementenhancement ofof goodsgoods

andand servicesservices..

Contd…

andand servicesservices..
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Study site

Inventory of forest resources

Selection of site specific 
economically important NTFPs

Status survey

Experimentation for determination 

Study of 
traditional/ 
prevailing 
harvesting 
practices.

Strategic plan

Need of strategic planning for determination of sustainable harvesting 
limits of utilizable NTFPs with community participations 

Experimentation for determination 
of sustainable harvesting limit

Harvesting 
design

Phenology Regeneration     
status

Species specific sustainable       
harvesting technique of NTFPs

Development of model for 
sustainable management of NTFPs 
through community participation.
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�� RegularRegular monitoringmonitoring andand evaluationevaluation withwith

scientificscientific inputsinputs..

�� ImportanceImportance ofof naturalnatural forestsforests inin balancingbalancing

ecologicalecological andand economiceconomic benefitsbenefits..

�� ViableViable managementmanagement partnershippartnership..

Role of Institutional and users stakeholders

2424
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Innovation in limit determination of  sustainable Innovation in limit determination of  sustainable 
harvesting in natural forests with community harvesting in natural forests with community 

participation : Case study participation : Case study 

�� DeterminationDetermination ofof sustainablesustainable harvestingharvesting

technologiestechnologies withwith dependentdependent communitycommunity

participationparticipation..

�� IdentificationIdentification andand protectionprotection ofof potentiallypotentially richrich

biodiversitybiodiversity areasareas inin--situsitu..
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Innovation in determination of limit of sustainable.....Innovation in determination of limit of sustainable.....

�� ResourceResource InventoryInventory toto evaluateevaluate presentpresent status/status/

availability/threatsavailability/threats (quantitative(quantitative assessment)assessment)..

�� SustainableSustainable harvestingharvesting regimesregimes (species(species

specificspecific RegenerationRegeneration potential)potential) inin--situsitu

conditionsconditions..conditionsconditions..

2626
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Sustainable harvesting limits of some commercially important NTFPs Sustainable harvesting limits of some commercially important NTFPs 
with active community participation with active community participation (Pandey & (Pandey & SainiSaini ,2008  and Pandey et al , 2011) ,2008  and Pandey et al , 2011) 

S. 

No.

Name of Species SHL

(%)

1 Chlorophytum tuberosum (Safed Musli) 30%

2 Curculigo orchioides (Kali Musli) 68%

3 Curcuma angustifolia (Tikhur) 64%

4 Dioscorea daemona (Baichandi) 44%4 Dioscorea daemona (Baichandi) 44%

5 Plumbago zeylanica (Chitrak) 64%

6 Asparagus racemosus (Satavar) 52%

7 Bauhinia vahlii (Mahul bela) 58%

8 Embelia basaal (Baibidang) 80%

9 Costus speciosus (Keokand) 58%

10 Phyllanthus amara (Bhui aonla) 71%

11 Andrographis paniculata (Kalmegh) 42 %
2828
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Determination of sustainable harvesting limits.....

1. Chlorophytum tuberosum (Safed Musli)

RI

Curve Fit model of Linear regression for determination of SHL  

Index: harvesting            
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*= Progressive Sustainable Yield
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2. 2. CurculigoCurculigo orchioidesorchioides (Kali (Kali MusliMusli))

200.00 Observed

Linear

RI

Index:
1=20%;

Curve Fit model of Linear regression  for determination of SHL  

Determination of sustainable harvesting limits.....
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3. Curcuma 3. Curcuma angustifoliaangustifolia ((TikhurTikhur))

150.00

200.00
Observed

Linear

RI

Curve Fit model of Linear regression for determination of SHL  

Contd......
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4. 4. DioscoreaDioscorea daemonadaemona ((BaichandiBaichandi))

120.00

140.00

Observed

Linear

RI

Curve Fit model of Linear regression for determination of 
SHL  
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5. Plumbago zeylanica (Chitrak)

150.00

200.00 Observed

Linear

RI

Curve Fit model of Linear regression for determination of SHL  

Contd......
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Index: 1=20%; 2=40%; 3=60% and 4=80% harvesting  
SHL= 64%, *(PSY= >64%)

SHL

*= Progressive Sustainable Yield
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100.00

200.00

Observed

Linear

Leaf Growth (%)

SHL

6. Bauhinia vahlii (Mahul leaves)

Contd......

Curve Fit model of Linear regression for determination of 
SHL  
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7.7. Asparagus Asparagus racemosusracemosus ((SatavarSatavar): ): 

120.00

140.00

160.00

180.00
Observed

Linear

RI

Curve fit Model for Asparagus racemosus.

Contd......
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Index: 1=20%, 2=40%,3=60%, 4=80% harvesting Treatment
SHL= 52%, *(PSY= >52%)
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*= Progressive Sustainable Yield 3535
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� An innovative “Self-Assessment” method with
community participation.

� Status: inventory, ecology, distribution,
phenological observation

� Habitat requirements

� Regeneration/growth dynamics

� Yield-potential

Need of scientific inputs: 

� Assessment/monitoring of the consequences of
commercial harvesting from forests.

� Encourage traditional practices for conservation
and sustainable use

� Institutional role to analyze rules, regulations in
favor of conservation and sustainable management
of FGR
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