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2.1 Ecosystem Conservation and Management 

 

2.1   Projects under the Theme 

 

2.1.1 Climate Change 

Study on adaptive response of plants to elevated CO2 conditions (FRI) 
 
The seedlings of forestry species such as Grevillea robusta, Acacia auriculiformis, Shorea 
robusta and Gmelina arborea were exposed to elevated levels of CO2 concentration i.e., 
ambient, 600, 800, 1000 and 1200 ppm in open top chamber conditions to study the 
adaptive response of plants to elevated CO2 conditions, to analyze their CO2 sequestration 
rate. Species showed increased growth under elevated CO2 level, growth varied from 
species to species. Grevillea robusta and Acacia auriculiformis showed enhanced growth 
upto 800 ppm CO2, while Shorea robusta and Gmelina arborea showed enhanced growth 
upto 1000 ppm and 1200 ppm respectively. 

 

 

 

 

 

 

 

 

 

Projects Completed 
Projects 

Ongoing Projects New Projects Initiated During 
the Year 

Plan 3 18 5 
 

Externally 
Aided  
 

12 17 10 

Total 15 35 15 

Effect of elevated CO2 concentrations on growth of Acacia auriculiformis 
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Climate change vulnerability of Indian Forest (FRI) 
Vulnerability of Indian Western Himalayan Region (IWH) were analyzed by using 
simulations of Joint UK Land Environment Simulator (JULES) vegetation model under 
projected climate change scenarios of CORDEX South Asia regional simulations of 
REMO2009 forced with Coupled Model Intercomparison Project Phase 5 (CMIP5), 
Atmosphere-Air General Circulation Model (AOGCM) for the Representative Concentration 
Pathway (RCP) 4.5 (mid-range emissions). Undisturbed species rich forests were found to 
be resilient to climate change. As per the models, alterations in phenology, impact on 
regeneration and upward movement of species were identified as major impacts of 
changing climate on forests. Under the present scenario forests of Champawat, Pauri 
Garhwal, Bageshwar, Almora, Tehri Garhwal, and Dehradun districts of Uttarakhand, 
Rajouri, Poonch, and Kupwara of Jammu & Kashmir and Shimla of Himachal Pradesh are 
most vulnerable to climate change.  

 

Screening tree species for intra-specific variation in carbon sequestration potential 
under elevated CO2  (IFGTB) 
 
Studies have shown that different tropical tree species exhibit varied growth in response to 
elevated CO2. Clones of eucalypts (Safeda), Casuarina (Junglisaru) and teak (Sagun) 
selected for higher productivity are being further screened for C sequestration potential 
under ambient and elevated CO2 levels. Selection of clones adapted to elevated CO2 levels 
can be used for future breeding programmes aimed at developing ‘climate change ready 
genotypes’. Preliminary results show intra-specific variation in growth of the species to 
elevated CO2. 

  Increase or decrease in total dry weight (%) under different levels of CO2 as percentage over 

that of ambient grown respective clones of Casuarina equisetifolia 
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Number of primary and secondary root production under elevated CO2 in Casuarina equisetifolia 
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Carbon sequestration through afforestation at Rourkela Steel Plant, Odisha (TFRI) 
 
Plantation comprising of 12 tree species, having higher carbon sequestration potential was 
raised at Rourkela Steel Plant in four hectares. After two years, the plantation stocked 28.6 
t carbon in the form of above and below 
ground biomass. Highest carbon 
sequestration was recorded in 
Peltophorum pterocarpum (19.51 kg per 
sapling), followed by Melia 
azedarach(18.54 kg per sapling) and 
Neolamarckia cadamba (18.32 kg per 
sapling).Training programme on 
‘Carbon sequestration through 
afforestation’ was organized at Rourkela 
Steel Plant on 8-9 November 2017 for 
capacity building of the stake holders,30 
officers of SAIL from Durgapur, Bhilai, 
Bokaro, Burahnpur, Ranchi, Rourkela 
and officials from Odisha state forest 

department attended the training.  
 

 

Studies on the effects of MPOWER programme on mitigation and adaptation towards 
Climate Change in western Rajasthan-Phase II (AFRI) 

Assessment was undertaken to study the impact of project implementation, of "Mitigating 
Poverty in Western Rajasthan (MPOWER)" towards community-based adaptation to 
climate change in Sirohi, Pali, Jalore, Jaisalmer, Jodhpur and Barmer district of Rajasthan. 
People of the project area are chiefly dependent on agriculture and animal husbandry for 
livelihood. Promotion of vegetable and fruit cultivation, fertilizer and seed distribution, use of 
sprinkler etc., helped in increasing income of farmers. Adaptive agriculture using crops 
resilient to drought and heat stresses, increased water availability through canal, revival of 
traditional rain water harvesting structures ‘Saran’ and water-efficient irrigation added to 
climate change adaptation.Distribution of energy efficient stoves, LPG and solar cooker has 
decreased use of biomass as fuel.  

 

 

 

 

Plantation raised by TFRI at RSP 

People interaction (left) and plantation of Punica granatum (pomegranate) 

as climate change adaptation (right) 
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High Altitude Transition Zone in Himachal Pradesh (HATZ); long term studies to 

assess the effects of global warming and trails to rehabilitate degraded sites in this 

zone (HFRI) 

 

Floristic diversity of High Altitudinal Transistional Zone (HATZ) range (3400-3900m above 

msl) was recorded at five sites in Kinnaur and Chamba district of Himachal Pradesh region. 

418 plant species belonging to 225 genera and 59 families were documented. The 

collected germplasm of threatened medicinal plants is being maintained at Western 

Himalayan Temperate Arboretum (WHTA), Potters Hill, Shimla for ex-situ conservation. 350 

herbarium sheets were prepared, and submitted to the Interpretation Centre (APCCF 

Office, Sundernagar). The findings of the present study will contribute as a baseline for 

future studies on global warming and climate change. 

  

 

 

REDD+ Himalayas: Developing and using experience in implementing REDD in the 

Himalayas (RFRI) 

 

The project is being undertaken as the pilot study for implementation of REDD+ in the 

Himalayan region under the auspices of Integrated Mountain Development (ICIMOD). 

Awareness programme on climate change and REDD+ was organized for stakeholders in 

collaboration with State Forest Department. Training and workshops on Monitoring, 

Reporting and Verification of 

REDD+ was conducted in project 

villages. Drivers of deforestation 

and forest degradation were 

identified through stakeholders 

meetings. Shade grown coffee 

plantations was initiated, to retain 

the forest cover. A solar dryer of 

150 kg. capacity was installed for 

turmeric growers, in Reiek village, 

to wean them away from shifting 

cultivation.  

Dhel Thatch (Kullu) 3600m-3800m Chakah (Kalpa-Kanda) 3700m-3900m 

 

Inauguration of Solar dryer at Project site 
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2.1.2 Ecology & Environment 
 

Identification and reclamation of 10 hectares 
of degraded land & biodiversity development 
at NCL, Singrauli, Madhya Pradesh (FRI) 
 
Model plantations for Eco-restoration of mine 
spoils were undertaken at Nigahi and 
Krishnashila project site of Northern Coalfields 
Limited, Singrauli. 14,000 plants of different 
species including horticulture species have been 
planted in an area of 10ha (5 ha at each site). 
Dalbergia sissoo, Azadirachta indica, Emblica 
officinalis, Bauhinia variegata, Albizia lebbeck, 
and Albizia procera were among the most 
successful species in the plantations. Grasses  
like Pennisetum purpureum, Pennisetum 
pedicellatum, Cymbopogon martini, Cenchrus 
ciliaris, Cenchrus setigerus, Arundo donax have been widely and successfully propagated 
in the sitewhich has led to the enrichment of the soil nutrient. Horticulture species such 
Mangifera indica (aam), Syzygium cumini (jamun), Emblica officinalis (aonla) and Psidium 
guajava (amrud) have successfully adapted to the prevailing site condition. The faunal 
species such as birds, butterflies, insects and mammals have also been found to visit the 
ecological restoration sites. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Transfer of technology for eco-
restoration of mine spoils to the 
stakeholders 
 
The technology for eco-restoration of mine 
spoil developed by ICFRE and institutes is 
being extended to the stakeholder. FRI is 
providing technical support and assistance 
to BCCL for ecorestoration of OB 
dumps/mined out areas (44.0 ha) As a 
technical advisor/expert.  FRI is also 
preparing Road-map for ecological 
restoration work in Coal Mines of NCL, 
Singrauli. 

View of restored overburden site 

Preparation of seed mixed soil balls 
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Research to assess performance of pelletized sandal seeds in nursery and field for 
comparative performance assessment of pelletized, non-pelletized and planted 
seedlings in the field (IFGTB) 
 

IFGTB is working on nursery and plantation technique of Santalum album. Mature fruits of 
Santalum album were collected from Marayoor (Kerala), Bangalore (Karnataka) and 
Coimbatore (Tamil Nadu), seedling vigour tests revealed that Kerala seed source are 
superior to Tamil Nadu and Karnataka. Seed pelleting composition of GA3 (500ppm for 
24hours) +PVP (1g in 10 ml water) + Charcoal (2g/100seeds) was found to be most 
suitable, Trichoderma viridae was identified as most suitable bioinoculant. Host specificity 
experiments were conducted using different nurse plant with Sandal, the three shortlisted 
suitable hosts identified were Pithecellobium dulce, Duranta repens and Casuarina 
junghuhniana. Pilot trail for field establishment of sandal has been initiated at IFGTB. 
 

 
Phytoremediation of soil for productivity enhancement during land disposal of 
effluent (AFRI) 
 
Survey was conducted on effluent disposal along the river basin Jojari in Jodhpur and 
Bandi in Pali districts. Effluents, soil and plant samples were collected from effluent disposal 
area and analyzed for different physico-chemical parameters. Plantation in field (split plot 
design) and lysimeter experiment (CRD) have been maintained by applying different 
treatments. Growth data in field (yearly basis) and lysimeter experiment (monthly basis) 
was recorded. Application of effluents leads to increase in soil pH, EC, NH4-N, NO3-N and 
PO4-P. Plantation of Prosopis juliflora, Salvadora persica and Azadirachta indica improved 
the soil quality and showed enhanced growth when irrigated with effluent water and bore 
well water in ratio of 3:1. These plants also accumulated the  heavy metals like, Cr, Ni, Cu, 
Se, Cd, Pb, Mn and micronutrients Mg, Fe, Co and Zn  found in the  effluent water.  
 

 

 
 
 
 
 
 
 
 
 
 
 

Experimental plantation in lysimeter (left) and field condition (right) utilizing treated wastewater 
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Assessment of carbon stock and carbon sequestration potential of major land use 
sectors in Nagaland and Upper Assam. (RFRI, Jorhat) 
 

As part of a nation-wide programme to map carbon under agriculture, forestry and other 
land uses (AFOLU) studies were undertaken by RFRI in Nagaland and Upper-Assam. 
Preliminary observations carried out in major land uses revealed that soil organic carbon 
(SOC) in Nagaland ranged from 42.5 to 141.8Mg ha-1.  Land use like terrace cultivation and 
plantation were recorded high SOC stock per unit area.  In Upper Assam SOC stock ranged 
from 38.5 Mg ha-1 in Eastern Alluvial Secondary Semi Evergreen forest to 48.4 Mg ha-1 in 
Assam Valley Tropical Wet Evergreen forest. Land use with high SOC were tea garden with 
53.4 Mg ha-1 and horticulture with 43.4 Mg ha-1.Highest SOC was recorded in East 
Himalayan Moist Mixed Deciduous Forest (141.8 Mg ha-1) 

 

 

Risk assessment of Lantana camara ( Putush) using spatial distribution modelling 

approach in Latehar district (IFP, Ranchi) 
 

On the basis of field data collected from Lantana invaded sites of Latehar districts,base 

layer was prepared using Environmental Niche Model for 19 environmental variable and 6 

geographical variables using Bioclim and SRTM-DEM. Model simulation using MAXENT 

showed probable distribution map of L. camara for Latehar district. The study has been 

extended to other sites in Hazaribagh, Bokaro, Godda, Dumka, Sahebganj and Pakur 

districts of Jharkhand. 

Terrace cultivation in Nagaland 

 

Collection phyto-sociological data of a dense 

forest in Upper Assam 
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2.1.3 Biodiversity 
 

Study-cum-survey to assess the demand and supply of medicinal plants in India-in 
the national perspective, as well as in respect of the international market (ICFRE) 

Important research findings of the project are given below: 

 The total demand of herbal raw drugs, estimated 5,12,000 MT for the year 2014-15, is 

expected to grow to 6,50,000 MT by the year 2020. 

 The estimated consumption of herbal raw drugs by the domestic herbal industry grew 

from 1,77,000 MT in 2004-05 to 1,95,000 MT in 201-15. 

 Total number of 907 medicinal plant species were recorded in consumption of domestic 

herbal industries out of which 198 species were recorded in active consumption which 

constitute 95% of the total consumption. Remaining 709 medicinal plant species 

constitute only 5% of the total consumption. 

 
 
 
 

Probability distribution map of Lantana camara in Latehar, Jharkhand 
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Butterflies associated with different forest types/ sub-types in Uttarakhand (FRI) 

Data was collected on 127 species of butterflies associated with 9 forest sub-types in 
Garhwal, (Uttarakhand). Barred Wood brown, Lethe maitrya de Nicéville. (lepidoptera: 
nymphalidae: satyrinae) was determined as typical of species found in  the forest sub-type 
"12/C1e Moist Temperate Deciduous Forest" in Kedarnath Musk Deer Reserve while Tiger 
Wood brown, Orinoma damaris (Gray) (Lepidoptera: Nymphalidae: Satyrinae) was 
determined as associate of ringal bamboo Arundinaria falcatain 12/C1a Ban oak forest in 
Garhwal. 
 

 
 
 
Digitization and enrichment of 
National Forest Insect Collection 
(NFIC) of Forest Research 
Institute-Phase-II (FRI) 
National Forest Insect Collection 
(NFIC) database is being updated 
and digitized for creation of virtual 
NFIC. A new species Aprostocetus 
doonensis Singh, new to science 
was described.Taxonomic 
clarification and neo-type designation 
for three Indian xyleborine species 
was done. 
 
 
 
 
 
 
 
 
 

Tiger Woodbrown, Orinoma damaris Barred Wood brown, Lethe maitrya 

1 2 3 

4 

5 6 

Figures Aprostocetus doonensis Singh sp. nov.(1) Female in dorsal 

view; (2) Female in lateral view; (3)  Female head in frontal view; (4) 

Male head in frontal view; (5) Male in dorsal view; (6) Male in lateral 

view 
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Bio-piracy Cell, FRI: Molecular characterization of selected medicinal plants of Uttarakhand  

Samples of Aconitum heterophyllum, Aconitum balfourii (meethavish) and Dactylorhiza hatagirea 

(hatajari, salempanja) were received by Bio-piracy Cell, FRI pertaining to illicit trade. Fresh samples of 

the plants were collected from their natural habitat. DNA has been extracted from the samples received 

from the Bio-piracy Cell and fresh samples. Barcoding of the samples is being carried out 
 

 

 

 

 

 

 

 

 

Assessment of plant biodiversity of Silent Valley Buffer zone (IFGTB) 

Survey was conducted in the buffer zone of Silent Valley National Park, Plant species 
growing in the buffer zone were enumerated, and 310 specimens belonging to 144 species 
were collected from the buffer area for Herbarium preparation and identification.  
 

 
 
 

Taxonomic study of Orthoptera of Tamilnadu (IFGTB) 
 

Orthoptera diversity study has been conducted in different 
habitats (forestlands, grasslands, arable lands and 
wastelands) under seven agro climatic zones of Tamil Nadu. 
68 species of Orthoptera representing 51 genera from 4 
families were indentified during the survey.  

Antistrophe serratifolia - an endemic species 

from Buffer zone of Silent Valley National Park 

 

Syzygium laetum - an endemic species from 

Buffer zone of Silent Valley National Park 

A mobile application for 
identification of Orthoptera 
of Tamilnadu has been 
developed using 13 main 
key characters. 
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