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FOREWORD

The Indisn Council of Forestry Research and Education (ICFRE), Debmadun is a premier
institution in the couniry coordinating and undertaking foresiry research, education and

Bangalore and, the Fifth International Casuarine Workshop under the segis of IUFRO
Working Party S2.08.02, Ieygrovement and Culfwre of Nitrogen-Fixing Trees ot
Mamallspuram, Chennai by IFGTB, Coimbatore,

Acknowledging the significance of extension activities, the Council implements several schemes like
Direct to Consumer’, "Van Vigyan Kendms' (VVEKs), Demo Villages' (DVs), Networking of VVEKs with
Krishi Vigyan Kendras (KVEKs)' of ICAR to take the research outpuis 1o the end users. Under ons such
programme, introduction of the new lac host Flemingia spp. by IFF, Renchi is proving to be very promising to
the firmers in enhancing their livelihood. SunihrijrlﬂFREﬂnmdlﬂmBum]muTmmmiﬂuppmﬂrmlp
(BTSG), i reiming different end users to enhance their income

Thﬂmﬂﬂuﬂhdhmﬁuhth&ﬂufmﬁmtmtmﬂmwﬁch,ﬂm
Reclamation and Rehabilitation (R&R) Plans for individual nrines in the mining districts of Kamatalkn i.e.,
Bellary, Tumkur end Chitradurga are being prepared. In this regard, T am happry to inform that so far 93 R&R
Plans have been prepared and submitted to the Central Empowered Committes (CEC) of the Ion"ble Supreme
Court, out of which, 90 have bean approved.

Further, the ICFRE regularly holds workshops, trainings etc. under the Convention on Intermational
Trade in Endangened Specics of Wild Fauna gnd Flora (CITES). In another major development, the National
Working Plem Code 2014 has been prepared by incorporating provisions that addreas the emerging issues at the
nationsal snd global level.

TEEIFRE,-:IEIIIWF&&MWEI&: EI..EL[P:qmt(SLELITFﬂ),hn
mﬁmmwmmmmWMMmMWMW
organised for finalization of indicators for Desertification, Land Degradstion and Dyought (DLDD), at
Hyderabad, at Kolkata and at New Delhi.

The Council is striving to put up modern infrastuctural facilities across the ICFRE Instituies, New
research facilities crested include Teak Vegetative Multiplication Garden (VMG) at Walayar, Kerala, research
centre st Neyveli, Tamil Nadu by IFGTB, Coimbatore, ‘Open Top Chember Facility' at FRIL, Dehmadon and
establishment of an Interpretation Centre for Jherichend by IFF, Ranchi toname a few.

Another significant stcp has been the evolution of a comprehensive Intellectual Property Menagement
(TPM)} policy governing generetion and mansgement of imtellectus] property emenating from ICFRE Inatitotes
mmwwmmmmwm
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Executive Summary

Based om the revision of ICFRE research
systern that took place doring 2012-13 in lne
with the Government's priority for various
sectors and people centric thrust areas, following
thrust aress were identified forthe year 2013-14;

1. Managing Forests and Forest Products for
Livelihood Support mnd Economic Growth
Biodiversity Conservation and Ecological
Security

Forests and Climate Change

Forest Gienetic Resource Management and
Tree Improvemeni

Forcelry Educetion and Policy Rescarch to
meei Emerping Challenges

Forestry Extension for taking Research to
People

The overall allotted budgsl for curmemt
financial year 2013-14 for Research, Extension
and Education was Ra. 825.14 lskhs and the
expenditore incurred was Rs 777.1 lakhs,

o]

aoIE e

The Anmual Report of 2013-14 dezcribes the
thrust areas in six different chapters and the
projects undertaloen have been prouped in the
relevant sections of these six chapters, The
information related to the Directorate of
Administration and Information Technology has
been presentad in a separate chapier.

The reseprch mmder Managing Forests and
Forest Products for Livellhood Support and
Econmomic Growth identifies contribution of
forests for improving livelihood and sconomic
growth. Forest Research Instituts (FRI)

developed cultivation protocol for enhancing

productivity of fodder i degraded lends of
Uttaralchand. A total of 275 forest frinpe districts

were identified in rain fed districts using GIS, and
their forest types, mnfmhﬁ:rmttypuand
density classes were estimated The socio-
eponomic gtatus and dependence of forest fmpe
wﬂagemmﬂnﬁuaudﬁemloglﬁlstntuum
agsegsed in depth. Alternative raw meterials
from Sesbania grandiffora were tested in FRI for

making strong craft paper Grade-l A raw

matewial from Lonnea coromandelica was tested
and sugpesied to Indian Pulp and Paper mill s for
making good quality of bleached grade wnting
and printing paper. A new initiative waa mad= by
FRI for utilizing recycled waste gunny bags and
pine needles in different proportion: for
manufacturing of handmade paper, having

adequate strength propertica of unbleached craft
Paper Grade-Ias recommended inI8:1397:1330

Further, processes were dﬂreloped far
preparation of nano cellulose, using Scanning
Electron Microscope (SEM). FRI has also revised
and prepared the National Working Plan Code
2014 which was approved by MoEF &CC and
circulated to all the Statea and UTs for

implementation from 1% April 2014,

Institute of Wood Science and

(TWST) asscssed the mechanical properties of
Acacia euriculaeformis and Mefia dubia, treated
with copper for wood density and tenmmite
resistance, respectively, IWST has also developed
a useful tool of stand density diagram for

igning, displaying and svaluating alternative
dmmtymgmnﬂ:rm—a@dmkfommnf
Karnetaka, Rheological studies cn natural fibre-
PVC composites for light stroctural applicetions,
indicated increase in fibre content. TWST
assessed nano particles based wood coating for
hegmful UV radiaton. The whaole pest spectium
of sandalwood in different agri-horti-sitvi models
in Kamataka was documented for farmers and
foresters. A weed, Lobelia nicotianeafolia based
liquid formulation was testad as insect pesticide
along with products, Toddalia asiatica,
Buta graveloens md Zanthoxylum rhetsa extracts
of root, stem and leaves showed potential
larvicidal end mosguite repellent properties.
IWST has developed key identification with
microstructore of 200 species of Indian shrubs
and Lisnag Species for the purpose of their
efficient utilization for timber and pharmaco-
logical industry along with photomicrographs for
understanding the snatomical features. Testing
and evaluation of wood quality of Teak grown in
Andaman mnd Nicobar Island was mads for
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anatormical, physical and mechanical properties
tor Forest Depariment.

Tropical Forest Research Institute (TFRI) has
documented 63 invagive plant species growing in
the Forest areas of Jahalpur, Katwi, Mandla and
~eoni district for their spread and density. Foliar
spray for mitrogen deficient soil treatment to
increage leaf surface area of Diospyros
melangzylon were standardized in Chhattisgerh,
£ combined dose of nitrogen and phosphorus to
enihat ce the tendu leaf size in Kotadol and Morga
and am mdividual dose of mitrogen in Litpara
were standardized. A combined dose of ramboer
necm granules and VAM in Morpa and an
individual dose of neem granules in Kotadol and
Litipara were observed to enhance tendu leaf size,
Atotal of 39554 and 9,699 zal frees were marked
under different categomies of borer attack in
Madhya Pradesh and Chhattigrarh respectively.
Non-conventional alternative lac host species, such
88, Flemingia seminlaty and F macrophyile were
established as an alternative to Buleg
monosperma and Zizyphus mauritiana as
agroforesty mods] m the farmers field for income
peneration in Madhya Pradesh.

Rain Forest Research Inmstitute (RFRI) has
collected 750 mumbers of tested clones of
Morinda citrifolia 1. (Noni) from CARIL, Port
Blair for improving the livelihood option for the
people of North East Indis, Carbendazim (Trade
name-Zoom) was found to be the most effective
fongicide in checking further spread of the disease
in Ukhrul District of Manipur, AFRI studied the
antifimgal properties of Datura stramonium leaf
cxtract and evaluated eight lesser kmown wild
edible plant species for food and nuirient from
Rajasthen. It esteblished Hardwicthka binata and
Colopkospermum mopane tree based agro
fnmxtryhia]susinngmhteﬂugumIobaasa
crop species. It developed model for estimation
of total and, merchantable volume for Prosopis
cieneraria wnd Ailarthus excelsa plantations in
Indira Gandhi Nahar Project (IGNP) area in
Rajsathan, HFRI recorded the extent of
digtribution, abundance and associations of
mexlicinal plants of Ashtavarga group with other
species in fve districts viz, Sirmour, Solan,

Kinmpor, Shimla and Kullu of Himachal Pradesh.
Nursery tals for asscasing the optmum harveat
limits of Picrovhiza kwerooa mnd Faleriana
Jutamaonsi were laid out et three different
locations, IFP introduced genotypes of kamanj,
kusum and hamboo as Agroforestry nodels in
lateritic belt of Eastern Indis. Five year old
plantation of lkaranj and mahua plols were
converted into Tree Borne Oilseeds (TBO)
demonstration plots,

Institute of Forest Genetics and Tree Breeding
{IFGTB) established Mangrove murzeries of
Rhizophora up, Ceriops ep, Bruguiera ap,
Xylocarpus sp in South Andamen and middle
Andaman for nndertaking restoration ecology and
species recovery studies in fsumami impacted
mangrove areas. It haz also established 15 ha
agroforestry systams in three zomes of Tamil Nadu
with faat prowing tree species of Melia dubia,
Gmelina arborea, Neovlomarkia codomba and
Sweifenla macrophvile. Seven agroforestry
gystems demo units in all talukas of
Ramans district in Tamil Nado were
established. It completed twe collaborative
projects with State Apricultural Universitice on
NTFP Network Project on selected NTFPs of
Kerala,

In the area of Biodiversity Conservation and
Ecological Security, FRI assessed the impact of
hurnan indoced dishrbances on repeneration and
populaﬂonstrmm:eofﬂkadadmdrmmﬁom
and Myrica esculgnta in mid hilla of Garhwal
Himalaya, FRT has also supplied quality seeds of

15 species to Punjab State Forest Department
TWST sssessed the floral morphology, flowermg

scason and pollination biology of Gve major
mangrove species namely Avicemnia officinalls,

A aglbg and A maring (Avicenniacess) and
Somgmﬂamaahﬁsmds aiba (Sonneratia-
ceae). TFRI prepared vegetation changs matrix
for the preservation plots of Bhimashankar Sub
Tropival Hill Forest of Maharashira for future
trend analysis. Density and distribution of
medicinal plant species viz; Urgria picta and
Andrographis paniculata in the buffer region of
Tedoba Andhsri Tiger Reserve (TATR) were also
sindied, Grafted sbrain of M. indica were procured




from the State Forest Research Institute, Jabalpor
planted in the experimental area of TFRI,
Jabelpur, RFRI prepered a data base of 3635
species of buiterflies along the altitudinal
gradients of forest ecozystem of Eastern
Himalaya of Anmachal Pradesh, in 13 districts.
Distnbution of different species of Garcinia
(Clucinceae) and its ecolopy and utilization in the
upper Brahmapuire valley of Assam were studied
by RFRL  IFP has developed agro- techniques
for organic eultivation of Tribulus terresiris L.
and Cissurs guadranguiaris L.- medicinal planis .

Under Forests and Clmate Change, ICFRE
has published Forest Tvpes of India: Revisited”
with the dats genemted from extensive survey
made at national level. NATCOM had entrusted
ICFRE for ing Imdis’s firsl biermial
update report — "Forestry Sector — Mitigation and
Gaps & Constraints". ICFRE delegation
participated in eleventh session of the Committes
for the Review of the implementation of the
United WNations Convention to Combat
Desertification (UNCCD)} m Boon, Germany;
thirty-eighth seagion of the SBSTA/SBI mectings
of the Uniied Nations Framework Convention on
Climate Change (UNFCCC) in Bonn, Germany
and in the nineteenth session of the Conference of
Parties and the thirty ninth session of SBSTA/SBI
meetings of the UNFCCC m Warsaw (Polmd}
ICFRE delegation also participated in the
International Expert Group Meeting on
Geospatial Information Systems for Multi-scale
Forest Biomass Assessment and Monitoring in
the Hindu Kush-Aimalayan Region at the
Intemmational Centre for Imtegrated Mountain
Development, Kathmemdu, Nepal. FRI studied
the soil orgenic carbon store under different land
uses in Haryana, Soil Quality Index and data base
for different land uzes for Tehri Garhwal district
of Uttarakhand and a Soil Health Card was also

preparcd.

In the arca of Forest Genstic Resource
Management and Tree Improvement, FRI
extablished field trials of promising clones of
Populus deitoides. Germplasm banks were
egtablished for Grewia optiva st Dudhli,

Lachhiwala Range, Dehradun Fowest Dirvision
and for Quorcus leucoinichophora at Mlagra,
Jounpur Reange, Musscoric Forest Division,
IFGTB has been identified as the “Distinctnes:,
Uniformity and Stability (DUS) Centre for
Casuaring and Eucalypius”. It was also entyusted
with the responsibility of developing descriptors
and DUS puidelimes for teak and Melia dubia by
the Protection of Plant Varietics and Farmets
Righis (PPV&FR) euthority. The Ministry of
Environment, Forests and Climate Change has
recaognized IFGTB for establishment of EINVI:
for Forest QGenstic Resources and Tres
Improvement (FGR-TIP) thematic areas,
Seventeen different clones of Eucalyplfus
camaldulensls, Casuaring equisetifolia and C.
Junghuhniang were released for public having
superior growth, resistance to gall infestation, and
windbresk properties. An FGR centre has been
established at Neywveli, covering an area of 25 ha
with a state of art infrastrocture facility for larpe
scale wegetative multiplication of tropical
hardwood species. A Vegetative Multiplication
Garden (VM(@A) and shade house with mist
chambers, hardening chamber and office bunldmg
were cetablished at Walayar, Kerala for mans
production and supply of teak planting stock. A
Geomatics Lab covering Geographical
Information System and Remote Sensing
facilities has been setup at IFGTB and a websits
on Silico Gene Bank for Adapiation to Abiotic
stress haa aluo been lnmched,

Ipstitute of Wood Science and Technolopy
eetablished Melia dubia propgeny trials consistmg
of 2] progemes and stendardized protocol for
extraction of DNA for asseszment of genetic
diversity. FRI has established demonstration plot
for four species of bambog, such as,
Dendrocalamus asper, Dendrocalamus
hamiltonii, Bambwsa balcooa, Bambusa nuiansin
Desuya, Mohali, Ludhizna and Ropar Forest
Divigion, Punjab. A total of 102 genotypes of
Dendrocalamus stocksil were evaluated, offsets/
culm cuttings were collected for esteblishing
Multilocational trials. Micropropagation of
Embelia ribes was achieved through proliferation
of suxiliary shoots obtained from mature planis.
DNA purity index and wood fbre length for
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Boswellia serrata were analysed for 12
populations collectad from Madhya Pradesh A
nwltilocationsl trial compriging of 100 superior
accessions of Jutropka curcas received from the
Depantment of Biotechnology (DBT) network
pariners were eutablished in GRC Farm House
Sita Pahad, Jabalpur.

Rain Forest Ressarch Institute studisd the
phnnnlngy end population dynemics of selected
Rattans in Assam. It has also stendardised
methodolopy for extraction of DNA from Melia
compostia fruite collected from Asgam,
Nagaland, Manipur, and Tripura. AFRI conducted
population density and selection of candidate plos
plant (CPP) of Guggal (Cammtpham welghtif), in
Rajasthan for conservetion and improvement.
Muitilocetional progeny trials of Melia composita
(M. dubia) in Rajasthan (one) and Gujarat (two)
were alio egtablished mnd four progeny trials of
Tectona grondis in Rajasthan and Guajrat were
evaluated. HFRI established a Field Gens Bank
(FGB) for Podophyilum hexandrum, an important
medicingl plant, A Field Research Station at
Brundhar, Himachal Pradesh was also
established, HFRI has initiated DUS trait trails
fir Pinus roxbuarphii and Cedrus deodara in
Himachal Pradesh.

Institute of Forest Productivity assessed the
variability and genetic fingerprinting for
Ponpamia pinnate (L.) Pierre uging microsatellite
markers, Dalbergia sissoo Roxb., clones were
evaluated for larpe-scale clonal forestty in
Gangetic plains and Chotanagpur platcan.
Propagation method and germplasm conservation
for Machilus villosa (Roxb.} & lema Hneata,
promising timber & fuel wood in Nerth West
Bengal were standardised. Twenty five
phenotypically superior trees of both the specics
were delected for fobure improvement and
conservation programme. Collection,
conservation and evaluation of Melia dubia
germplasm was made in North-Bengal, Origsa
hills and other parts of India for identificetion and
release of superior clones. Jafropha curcas wes
taken up for nultilocational trisl in different
agroclimatic zones for agronomic practices.

Under Forestry Education and Policy
Reacarch to meet Emerging Challenges, FRI
Deemed University conducted all India
Competitive Entrance Test for admission in Post
Gradugtion, Course plan was prepared and
conducting classes. During the current year, 57
rescarch scholars were registered for Ph.D and 2
total 64 Ph.D degrees were awarded. Placement
Brochmres & stndents' profiles were prepared for
all M.Sc¢. courses. Various Industries/
mmterview and 46 students were selected.  Five
sindents from SAARC joined for various M.Sc.
and PhD programmes. Two students of Forest
Research Institute (Deemed) University were
awarded International Tropical Timber
Organization (ITTCO) Fellowship in the awhimn
cycle under 'Human Rescurces to enhance
Professional Expetrtive in Sustainable

Management of Tropical Forests',

Under Forestry Extension for taking
Research to People, [FGTB launched inferactive
meetings at Thrissur, Kerala and in Coimbators 2s
apart of netwotldng initistives of VVEK and KVE.L
It has also undertaken training / refresher course
for IFS officers, and officials from Reverme,
Agriculture, Horticulture, Animal husbandry,
NGOs and farmers on various forestry and
enviromment related topics. Web application for
160 important plant spevics of arid and senmi arid
region were hosted on the URL l:tl:pfhww
seracharidplants.in. HFRI imparied training

medicinal plants was developed in Hindi and was
distributed to end msers. ICFRE imparted
stakeholders in close coordination with FRI,
IFGTB, RFRI, HFRI and TFRI under Bamboo
Technical Snppurt Group (BTSQ). ICFRE
conducted series of traming workshope =md

trained around 400 persons including officers,
scientists, and staff. Hind! Saptak was also

orgnaized st ICFRE and its institotes,

Under sciemtific services m the form of
consultanciea, FRI conducted midierm




Monitoring and Evaluation of PUUNCAMPA
plantations and FDA plantations in all the
districts and Forest Divisions of Funjab. ICFRE
extended consultancy service for hydropower
gector to Tehri Hydropower Development
Corporation (THDC), Himachal Pradesh Power
Corporation Limited (HPPCL) and Directorate
Energy, Himachal Pradesh; in the mine sector for
Ankua Iron ore mine, West Singhabhun district
of Jharkhand state for M/s JSW Steel Lid, Ithes
also prepared 32 individual Reclamation and
Rehabilitation (R&R) Plans of category A and B
for the mines in Bellary, Chitradurga and Hospet
Drigtricts a8 per the directiony of the Homourahle
Supreme Conrt during 2013-14 in line with
Central Empowered Committee (CEC)
guidelines to Department of Mines and Geology,
Government of Kamataka Under Sustainable

Land snd Ecosystem Management (SLEM),

ICFRE, as techmical facilitation organization
{TFO), imparted trainmg-cmn- workshop for
scientists snd frontline forest officials at
Himachal Forest Rescarch Institute, Shimla;
Tropical Forest Research Ingtitute, Jabalpur and
Institmte of Forest Genetica and Tree Breeding,
Commbatore. It alsp conducted two MNational
Steermg Commitiee meectmgs to monitor and
evaluate the Sustwinable Land and Ecosysiem
Management (SLEM) programme at Bhopal; and
two regional (ptate) level and a national level
consultative workshops to finalise the impact
mdicator for issnes related to desertification, land
degradation and droupht, A series of publications
under SLEM-TFO in the form SLEM
e-Newsletter, proceedings of the seminer on
Drought and Water Scarclly, eight flyers on best
practices of SLEM and semi-anmual report SLEM
- TFO Projsct were also published.
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1. Intreduction

The Inddian Couneil of Forestry Research and
Education is an autonomous organizption under
the Ministry of Environment Forests and Climate
Change (MoEFCC), Government of India. The
Minister of Environment, Forests and Climate
Change is ths Pregident of ICFRE and the
Director General i ity Chief Executive. The
General Body is the supreme authority of the
ICFRE, headed by the Union Minister,
Environment, Forests and Climate Change,
Government of India. s membars consist of
serving and retried Officers fiom various state
governments, educational inetitutes, and

scientific orpanizations,
A, Stroctere

The corgamzational chart is presemted at
page IV. The Governing Body i3 headed by the
Chief Executive i.¢, the Director General who is
the decision-maling authority of the ICFRE, The
DG iz supported by four Deputy Director
(enerals (heading Administration, Research,
Education and Extension Directomates); Director
{International Cooperation), Asgistant Director
General Information and Technolopy and
Forestry Statistics and Secretary ICFRE. Further,
the Deputy Director Generals are assisted by
Assistant Director Generals and scientists at the
headguarters. Each Institute i headed by a
Direcior and is sopported by a Resecarch
Coordinator, scientists, officers and other staff.

Directorate of Research

The Directorate is herded by Deputy Director
General and supported with three Asasistant
Director Generals. Research Planning Division is
respongible for conducting Research Advigory
Group (RAG) meetings at the Instifute level, as
per spproved calendar st each Imstitute and
Research Policy Commitiee (RPC) meeting al
ICERE level. It coordinates with all the institutes
of ICFRE to formulate national level coordinated
projects, Algo, 8z a part of Bamboo Technical
Support Group (BTSG), #t conducts traiming
programmmes for various target groups. The

Mission
T generate, preserve, disseminate and
advarce knowledge, ftechnologies and
solutions for addressing the issues related
to forests and lo promote Linkages arising
out of imteractions between people,
SJorests and environment cn a sustained
basis through research, education and
extension.

Vision
Increasing forest cover and enhancing
Jorest productivity through operationa-
lisation of National Forestry Actiom
Programme and National Forestry
Research Plan,

Monitoring and Evaluation Division regularly
monitored and peer reviewed completion of

Bmd:vmty and Climate Change (BCC)
Division is working on hﬂdnrermty, climate
change related research and policy ismmes leading
to imtemational negotiations for Tnited Nations
Framework Convention on Climats Chmnge
(UNFCCC) and the Convention on Biological
Diversity (CBD). The Division is also engaged in
capacitjr bmilding programmes of forest officers,

scientists, techmologists and other stakeholders in

biodiversity and climats change through
orgamizing various traimng . ICFRE
with the atatud of = observer orpanization
participetes in all the United Nations Framework
Convention on Climete Change {(UNFCCC)
meetings,

Directorate of Education

This Directorate is headed by the Deputy
Director General who is supported by ome
Asgigtant Director General, Tt is responsible for
capacity building of the Council's scientific and
managerial cadre, through wvarious i{raming
programmes. Also, it enhances foresity education
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at national level through financial support to the
state umiversities imparting forestry edmcation.
This Directorate has also mitiated acereditation
proceas, i line with All India Council for
Technical Education (AICTE) to improve the
quality of forestry education end conducts
national policy research reviews along with
analysis of the existing forest policies, statutes
and framework.

Diveciorate of Extension

The Directorate iz headed by the Deputy
Director General and supported by two Asaistant
Director (lenerals, The Media & Extension
Divigion facilitates various publications, snch as,
bulletins, brochures, pamphlets, newsletters and
ammual reports and undertakes activities to
promote Rajbhasha Hindi It also extends the
technologies developed by the Coungil to various
target groups, especially the firmers, through Vean
Vigvan Kendras (VVKs) and Demo Villages
(DVs) through comprehensive sxtension
gtrateries. The Environment Management
Divigion extends scientific expertise in the field
of enviromnent and foresiry to varicus agﬂnmuu
through consultencies. The SLEM Prn]o:n:t Unu
acts as the Technical Facilitation
(TFO) to implement Global Bavirotmnent Facility
{GEF} and World Bank (WB) supported medium
size projects on policy and institutionsal reforms
for mainstreaming snd up scaling sustainable land
and ecosystem management in India,

Dirvectorate of Adminfatr-ation

The Directorate is headed by the Deputy
Director General and supported by two Assistant
Director Generals. For general administration
this Directorate 18 supported by Assistant Divector
General, Administration. Assistant Director
General Recruitment Divigion looks into the
employees service meiters and conducts regular
Flexible Complementing Schemes and
Depariment Promotion Commitiee activitics, It
also recruits human resources as and when
required.

The Information and Technology (IT)
Divisicn, under the direct control of Director

General, is headed by Assistant Director General,
caters 1o the needs on Information Commmumication
of all Institutes and ICFRE Head Quarter. The
ICFRE Server Farm hosts the IFRIS Application
and other allied key services. The Siatistics
Divigion collects deta from all the states,
pertaining to forestry to dissemimate through
publication of yearly Foresiry Statistics Reports
and Bulletins.

Director {International Cooperation)

The Director (Internationnl Cooperation) is
supported by one Assistant Director General for
Panchayat and Human Dimensions Division to
develop hnkageswﬂhmteruaﬁonalandnaﬂonal
organizations in respect of developing projects
snd proceseing of memorandum of mnderstanding
(MOU).

Imptitutes and Centres of ICFRE

ICFRE haz nine Regional Research Ingtitutes
and four Resemrch Centres located in different
bio-geographical regions of the country catering
to the forestry research needs ofthe nation.,

Farext Revearch Institute (FRI), Dehrs
Irum, established in 1906 is a premier scientific
rescarch and ISO 9001:2000 certified Inatitute. It
carries forward the rich tradition of forestry
research, cerried omt by erstwhile Imperial Forest
Ressarch Institote to cater to the forestry research
needs of the states of Uttarakhand, Uttar Pradesh,
Haryana, Punjab and National Capital Territory of
Delhi, The advanced Centre for Social Foresiry
and Eco-Rehebilitation (CSFER}, Allahabad,
under FRI focuses on social forestry and eco-
rehabilitation catering to the needs for Eastern
Uttar Pradesh, Narth Bihar and Vindhya, Region
of Uttar Pradesh.

FRI has been conferred with the statua of
“Deemed Univerzity™ by the Mmistry of Humam
Resoumrce Development, Government of India,
New Delhi io conduct M.Sc, Forestry, M.Sc.
Wood Science & Technology and M.Sc.
Environment Mmagement programmes besides
conducting Post Masters diploma in Natural
Regomree Management and Non-Wood Forest




Products, and Post Graduate Diploma in Pulp &
Paper Technology., It also rans Doctoral
Programme leading to the award of Ph.D. degree.

The National Forest and Information
Centre (NFLIC) of the Institute is the richest
centre of forestry and allied seisnces document
collection in South and South-East Asia.

Tropical Forest Research Insiimte (TFRI),
Jabalpur focuses om rescarch activities in the
gtates of cemtral India, viz,, Madhya Pradesh,
Chhattiggarh, Maharashtra and Odisha, It has a
satellite Centre for Forestry Research and Hyman
Resource Development [CFR.HRD) at
Chhindwara which conducts research in the
apecialized areas of human resource
development in forestry sector by imparting
vocational training, leading to poverty alleviation
through self employment

Arid Forest Research Institute (AFRI),
Jodhpur focuses on ressarch activities in
Rajasthan, Gujarat and Dadra & Nagar Havelli.
The Ingtitnte carries out research in forestry and
allied fields to enhence arid and semi arid land
productivity and vegetative cover t0 conserve
biodiversity and to develop tecimologies for the

end-users.

Himalayan Forest Research Instifute
(HFRI), Shimla was eatablished in 1987 from
Conifer Regeneration Research Centre. The
Instityte caters to the research needs of the states
of JTarmmu & Kashmir and Himachal Pradesh with
focused research on Himalayan and cold desert
arcad. It has nine Field Research Statioms for
carrying out sife specific research, including the
one located at Tabo and Lghenl-Spit (HP) to
address specific research needs of cold deserts,
The Institute has also been declared as the
“Advanced Cenire for Cold Desert Afforestation
and Pasture Management” for taking wap
advanced research.

Rzin Forest Research Insticae (RFRI),
Jorkat wina ecatablished in 1988 to support
forestry research in North-Eestern stetes. The
Institute focuses on conservation methods for

restoration of degraded lands under shifting
cultivation, management of community forests
and mulii-facet vse of bamboo and came
Advanced Rescarch Centre for Bamboo and
Rattan (ARCBR) hes also been established in
Aizawl (Mizoram) as its unit in 2004, which
congducts research for socic-economic uplifiment
of North-Eastern peopls, which revolve around
bambooea and rattans.

Institute of Forest Productivity (IFP),
Ranchi established in 1993 to lock inio the
forestry research and education needs in eastern
regioni.e. the states of Bihar, Tharkhand and West
Bengal, The Institute also has Forest Rescarch
Centre at Mandsr (Ranchi), Environmental
Regearch Station at Sukma (West Bengal) and
Forest Ressarch & Exiension Centrs at Pama
{Bihar}) to camy out mescarch and extension

Institute of Forest Biodiversity (IFB),

was established during December

2012 by up gradation of the erstwhils Forest

Rescarch Centre with the mandate to carry outl

rescarch on forest biodiversity of Andhes Pradesh

with special emphasis on the forest biodiversity of
Eagztern Ghatz.

Institute of Wood Science and

(TWST), Bangalore was cutablished in 1988, The
Institute caters to the forestry research needa of
the states of Karnataks snd Goa. The Institnte has
widened its research activities in the fields of tree
improvement and wood energy in addition to
convemtional wood sciences. This Instiiute has
algo been widely recognized ag the centre for
advanced stndies in arcas of improved utilization
of wood, mangrove coastsl ecology and sandal
research of Western Ghatz,

Im of Forest Genetics and Tree
Breeding (IFGTRB), Coimbatore was formed

during 1988 by up gradation of Forest Research
Centre (FRC), working under the Forest Research
Institute and Colleges since 1959, The Instihye
caters to the forestry research needs of the states
of Temil Nadu, Kerala, Andaman snd Nicobar and
Lakshadweep Islands. It maintaing sced
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production areas and clonal orchards for
mmporiani trec apecics, such as, {cak, casuarinas,
cucalypts, Pongamia, Jairopha snd Acacia. The
Institute haa field unita in Kerals, Tamil Nadn and
Andaman and Nicobar islands.

B. Research Mamagement
Directorate of Research

The Directorate engures that all the research
projects taken up by ICFRE Institutes are need
bassd =nd address the regiomal and national
forestry research problems. The rescarch
prioritization by the Directorate is through
participatory mechenism involving all the
stakeholders and end users,

Research Divition under ths
Directorate of Research deals with the planning,
formmlation and finalization of plan funded
forestry projects of nine research institmies and
four rescarch centers of ICFRE, The process
involves stakeholders mests, Research Advisory
Group (RAG) meetings at each Instiute mnd
national level Regearch Policy Commities (RPC)
meeting at [ICFRE HQ under the chair of Director
General, ICFRE keeping in view the balance
m high quality forestry meseach/emerging issucs
to meet the aspiration of the society with
transparent and participatory approach.

Research Advisory Gronp (RAG)
meetings of sach of the nine ICFRE institute for
2013-14 were convencd 8s per approved calendar
at Institutes/ by cireulation of the propoaals to the
RAGmembers.

XIV Research Pollcy Committee Meeting
(RPC) for the year 2013-14 was convened under
the Chairmanship of Dircctor Geneml, ICFRE
from 30" to 31" May, 2013 at Dehra Dun. A total of
76 new projects with g budget of Rs 631,23 lakhs
wersapproved.

The Council ie mmplementmg 125 projects
fimded by agencies, such as, Ministry of

Environment Forests & Climate Change
{MoEFCC), Protection of Plant Varicties and
Farmers' Right Act (PPV&FRA) Authority,
Compensatory Afforestation Fund Management
and Planning Authority (CAMPA), state forest
departments (SFD), Uttarakhand State Couneil
for Science and Technology (UCOST), Bamboo
Techmical Support Group  (BTSG), National
Mgedicinal Plants Board (NMPB), State
Medicinal Plents Boards (SMPB), Department of
Biotechnology (DBT), Department of Science &
Technology (DST), National Seeds Carporation
{NSC), TITs, TTC Bhadrachalam , Hill Area
Development Propramme  (HADP), National
Rain fed Area Aunthority (NRAA) and so on,
with total budget outlay of Rs. 48.52 crore. Under
the Bamboo Technical Support Group, ecight
trainings were conducted at vanious ICFRE
mstitutes.

Monitoring snd Evaluation Division under
the Directorate of Rexsarch deals with the annunal
review mnd evaluation of all the cnpomg research
projectys of ICFRE instituics. It sugzesis
corrective measures for timely completion of the
projects and achievements of the objectives with
perfection. Total 293 projects are being
implemented that include 238 ICFRE plan
projects and 65 exiernally aided projects during
the cumrent year. During the antual review,

ongoing and completed ICFRE plans and
mﬂlymdedprn]mwmmﬂewed. A peer
review of Project Completion Reports (PCRs)
process at JCFRE level has been mitiated o
maintam the quality of the project completion
report.

Forests Biodiversily and Climate Change
Divislon provides advisory and consultancy
services for conmceptoalizing implamenting,
monitoring and evaluating the Clean
Development Mechanism (CDM) and Reduced
Emissions from Deforesation and Degradation
{(REDD-Plus) projects in the country. The
Divizion Participated in the Conference of the
Parties (COP) ; Subsidiary Body for Scientific
and Techmological Advice which focuses om
seiting policy as an observer orgaizstion of
United Nations Framework Convention on




Climate Change (UNFCCC). It also conducted
national level trainmg programme for Indian
Forest Servicea, resecarchers mnd acadenvicians,
The Reassignment of Forest Dypes of India
conducied by ICFRE has been published in the
form of & book titled “Forest Types of India:
Revisited" and released on 17 May 2013,

Director {International Cooperation)

facilitates in implementation of externally aided

clearances from the Director General, ICFRE or
MuEF & CC. The Division organizes seminarg,
to forestry research and Liveliboods. A coffes
—table book hes been published highlighting the
success stories of Bihar project on prosperity of
farmers through poplar bassd agroforesty models.
The Hindi vergion of this book is also prepared.
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Forestry rescarch that will troly benefit the
people m terms of their ccomomic uplificnl has
been stresssd upon n the ICFRE and its mstitutes.
This thrust arsa has been cmved out for
sugtainable manapement of the foresis and natural
resources as well as to protect and conserve the
natural resomrces on the one hand and, to provide
opporiumity for economic well being of the people
on the other. It sims for integration of
environmental issues with the suitable
developmental strategies; those will pave the way
for susiainability of the resources and provide
livelihood support to the people. It is beyond any
doubt that the diversity of products, goods and
services that are availabls from the forests ane
tremendous. In view of this, the ICFRE is
implementing the research projectzs that are
highlighted below.

2.1 Siivicultnre and Foregt Management

Tdentification of extent of forest land in forest
fringe villages

In 275 forest fringe villapes identified in
rainfed districts uaing GIS, the forest types, area
of cach forest type and density classes eatimated.
The socio-cconomic status and dependence of
forest fringe villagers on forests and the
ecological status of such forests were assessed in
depth in 194 disiricts. A web portsl was also
developed for storape amd anelysis of data
generaded for 275 rinfed districts.

Ansessment of sofl quality indicstors for
different forest stemds in Uttarkashi district

Soil health assessment cards of A pindrow / P
swiithiana, Cedrus deodara, Plnus roxburghti,
Ouercus leucotrichophora, and miscellaneous
forests were prepared. Maxmmum SOQI values
were found in seils under miscellaneous forests
followed by A pindrow / Psmithiana forest stand,

2. Managing Forests and Forest Products for Livellhood Support
and Economics Growth

Cedrus deodara forests, Quercus lencotric-
ophora forests and Pinus roxburghii forests.

Soll orgamic carbon store under different land
osesin Haryana

Information gencrated from the project on
SOC store will provids authentic information on
this important aspect of climate change.
Maximmum SOC stock was found under chir
(Pinus roxburghii), followed by dhak (5.
monosperma) miscellaneous forests and the least
was under sal (Shorea robusta). Meximom
organic carbon stock was found m the spil of
Panchkula district. In total, forest land of Haryana
holds 7.88 million tons of soil organic carbon
while 01l under horticutture land uwsc has 1.37
million tones of SOC stock. Undear horticulture
land use, maximum organic carbon stock was
eatimaded under manpo, followed by nombu, ber,
guava kinnu, acnla, etc. Similarly, under
plantations, maximum carbon was nnder neem
followed by khadr, teak, euocalyptus, poplat,
Ailanihus and shizham and the least SOC stock
wasunder Pangamiqg.

Assessment of soll microbisl community snd
soil quality under poplar and encalyptus
plantations in Harysna

Soil gampling was done three times in a year at
8 depth of 0-30 ¢m, 30-60 cm end semples
collected and mmalyzed for soil pH, orgamc
carbon, available Nitrogen, Phosphorus and
Potassium. Along with this, some growth
characterized and their plant growth promoting
ability tesied on Poplar and Eucalyptus by pot
EXperiments.
Soil Quality Index (8QI) for different land
uses of Tehrl Garhwal district of Utturakhand
(Externally sided project UCOST):




About 200 soil samples have been collectad
from nriscellaneons forest, pine foresl, cak forest
and agriculture fisld and graxslands in the project
aren. The samples were processed and analyzed
for physico-chemical and biological properties.
Soil Quality Index of all these villages were
calcylated seasonally and accordingly, a
database and a soil Health card was prepared for

Clonal sereening of Dalbergia sissoo in relation
to nitrogen fixation and blomass production

24 clonca of D. sissoo were assessed for
nodulation, nitrogen fxation, nitrogen
assimilation and biomass prodoction under pot
culture condition. Takmg into comeideratiom all
the parmmeiers studied, it was concluded that
clome no. 2058(1) & 9058(2), Dhani Kakerhawo,
(Sidharthnagar); 9064(2), Tilkhana Village,
(Mgharajganj) and 9093(1), Galls Mandi,
(Behrampur}, (02 (Bijnor, Uttar Pradesh); 009 &
013 (Handwar, Uttamkhand) and 057 (Ambala,
Haryana) performed better. All clones arc
available m the VMG of G&T P Division of FRI,
Dehradun.

Creation of feld germplssm bank of Grewis
aptive and QOuercus lewcolrichophora, the
important indigenous fodder tree species of
Uttarakhand

Germplasm banks for Grewia optiva at
Dudhli, Lachhiwala Range, Dehradun Forest
Division and for Quercus leucotrichophora st
Magra, Jaunpur Range, Musscorie Forest
Division were established and sirengthemed
through more plantings.

Multiplication, conservation snd promotion
of Ringal culiivation for soclo-scomomic
upliftment ofhilly rurals in Uttarakhand

The Ringal cuttings were planted at FRI and
Magra Nursery (Mussorrie) for ouiplanting
Nearly 300 plants wers produced through
macroproliferation technique for dissemination.

Inflnences in regeneration of silver fir (Abdies
pindrow) and spruce (Plceg smithiong) forests -
Effect of natural leachates on seediing growih
in nErsery

Litter, humus and soil samples were collected
from fir and zpruce forests in Deovan, Chakarata
and soil samplea anslyzed for nitrogen,
phosphorus snd orgenic carbon. Leachates of
litter, hyunvos, goil and under-storey plants were
prepared. analyzed for allelochemicals and also
applicd on fir and spruce to cbaerve thereffeci on
prowth and catablishment of the seedlings in
mrsery, The readings are completed and its
analysis is in progress.

Alldopathic potential in regeneration of Sal
{(;Shoreg robusta) Torests

Litter, humus and 201l samples were collscted
from sal forests, Delwradun snd analyzed for total
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Nitrogen, available N and organic carbon. Seeds
of sal collected and germination experiments were
conducted in laboratory to cbserve the effect of
leachates on germination and early growth of sal
seedlings.

Impact of Sal-ANR in Shiwslik reglon of
Debradun and Kalsi forests (Externally aided
by Uttarakhand Forest Depit)

Under the project, field survey was carried out
in March 2014 and geo-refarences of sal ANR
were recorded for GIS mep for further data
collection in the field.

Revizion of Netional Warking Plan Code

‘Wiih the objective of incorporating criteria &
indicators for SFM, usage of modern technologies
like GIS, GPS, etc., addressing nsw concepts liks
climate changs, carbon sequestration, inclusion of
focused manasgement of NWFPs and people forest
interface, the working plan code was revised by
FRI, Dehradun and the new National Working
Flen Cods 2014 preparsd afler mcorporating
sugpestions in several consultative and regional
workshops wes finalized by MOEF &CC, New
Dethi for its implementation in the country from
01-04-2014.

Study on constralnis in the export of earved out
wood products and its economical and social

impact on the livellhood of dependent people in
North India

To address the issues of wood carving industry
and its impact on the people engaged, this project
was undertaken by FRI for which ten wood
carving centers were selected spread in JEE  H.P.,
Punjab, western U.P. and Rajasthan.
Questionnaires were developed to nssess the
mnummumnhhnn,hlutykwl,wahm

The data on production, supply, consumption
and market mechaniam was collected from the
study area in Chendigarh, Delhi, Haryans,
Punjab, Uttarskhand and Uttar Pradesh. The
analysis of the data showed that the coniribution
of state own production in the consumption of
bamboo of state under study arce was between 4
and 31 % except Chandigarh and Delhi, thet have
no prodoction of their own. Projectcompleted and
final report sobmitted to MoEF &CC in May
2014,

Screening of some forest tree species for their
antioxidant properties

The bark of Prumws cerasoides, the leaves and
the bark of Tooma serrata, Bauhinia retusa,
Populus ciliata, Rebinia prendoacacia and the
saw dust of Aidanthus excelsa, Melia azedarach,
Toona serrata, Toona ciliata were collected and
extracted with different solvents, under vactmm.
Screening of these extracts for their antioxidant
capacity (AOXC) and total phenolica comtents
(TPCs) was also carried out.

Phytochemical screening of selected wild
edible plants far exploration of new sources of
Inteolin

Total polyphenolic and flavonoid contents of
edible parts (fruits) of Prunus armeniaca and
Hippophae rhamnoides were estimated at FRL
DPPH Free mdical scavenging potency of
diffierent fruit extracts of targed plant specics was
determined to establish a credible carrelation
between total phenolic content and antioxidant
activity of frait extracts.

Value addition of Acacla resources of the

Nligiris for employment generstion and
livellhood support

Nufritive and snti-nutritive chemical analysis
of sceds of Acacia mearnsii was camicd out
wherein, exiracis from the peds were developed
and tested for insecticidal / microbial activity and
crude sampleg of essentinl oils were extracted
from plant material.

Restoration ecology and species recovery
studies in tsunami impacted mangrove areasin
Andamans




15 Sample plots in each island proup were
selected, based on stratification and the damaged
arcas were stratified and vepstation surveys done.
of mangroves species in the affected areas are
going on. Mangrove murseriss of Rhizophora sp,
Cerlops sp, Brugulera sp, Xylocarpus sp have
been established in Sonth Andaman and Middle
Andeman. Supplementation of natursl
regencration by introduction of seeds directly
into the sclected sites and collection of seeds and
establishment of mumery for rare mangroves
species will also be carried out.

Developing yleld tables for short rotation tree
cropain Kerala

The project aime to develop regional
prediction modsls for constructmg vicld tables
for fast growing five ree crops viz. Acacia
awriculiformis, A. manghen, Albizia falcataria,
Bucalyptus peilita, and E. grandis in Kerala,
Sample trees were felled and field measurements
completed for all the five species. Regression
analyais will be nsed to dewvelop models for
volme estimation and preparation of volume
tablea.

Growth and yield studies on forest plantatinas
of teak In Ksrnateka for their snstainsble

management,

Annual messuremenis carried out in 27
gample plots ladd out in five Forest Divisions in
Karnataks and growth data of teak recorded m all
the plets. Compiled data were analyzed. Stand
density diagram haz been constructed and
relationship hetween stand density, dominant
height, quadretic mean diameter, relative spacing
and stand volume was developed. An equation
was developed to enable prediction of rednetion
in tree mumber due to density-dependent
mortality.

Biomess, net primary productivity and shoot
productivity of seven industrially important
bamboo specics in semi-mird and humid
tropics of Peninsular Indin

Growth observations including various culm
and clump pammsln‘s were recarded for all the
secven specics in two agroclimatic zones (Humid
tropics - Koppa, Chickmagalur and Semi-arid -
Hozkote, Bangalore). Basic nutritional anatysis of
the juvenile edible shoots of the various bamboo
specicawas also done,

Standardization of plantaton technigues for
major forest plamt specles in Madhya Pradesh

Eight species viz.,, Tectona grondis; Gmelina
arborea; Dalbergia sissoo; Dalberpia latifolia;
Terminalla tomenlosa; Alblzig procera;
Terminalic beleivicar Dendrocalamus sirictus
weve chosen for the experiments for which pits of
three different sizes were dug post site preparation
and planmistion et different spacement under
irrigeted and non- irrigated conditions done for
all. Growth data {(quaterly) and rate of

Eiﬁ llu.-‘”h

far ot
il

Fixing of earthen pot {Surahi)
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photoaynthesis (half yearly) are being reconded in
these plantations.

Integrated nutrient mansgement for improved
growth of trees om overburden dumps

Overburden samples were analyzed for its
phiysico-chemical properties at Shivpuri open cast
mine-1, Plantation was dome with 10 tree gpecics,
Physicochemical enalysis of overborden dump
showed nutrient statuz of the spoil increazed
gradually with the mcreass m ags of the planis
with reapect to EC, orpanic catbon and available
N, P, K. Combined treatment with farm yard
mamlru(FYM] vesicular arbuscular mycorrhiza
(VAM) and NPK showed good result m survival
in Gmelina arborea, Mangifera indica, Moringa
olelfera, Cassia siameq and Emblicq officinalls.

A coordinated project on integrated

management of ‘khejril’ mortality for socio-
economic npliftmentin Rajssthan

Component 1 of project focuses on forest
protection studies where the resnlt of field trials at
six gites m five districts of Rajasthan revealed that
thebesttreaﬂnentwasAFRLfoﬂowedhyCAZRI
and ARS in managing the 'khejri' moriality. The
major bictic factor respomsible for 'khejr'

ity is root rot disease (Ganoderma
fucidum), followed by Acanthophorous
serraticornis (root borer). The II component on

Ju- vitre cloming end DNA fingerprinting of Prosopis
cireraria: A & B, Sboot initistion frown nodsl shoot
segtast of lopped trees, C, Six fold shoot imdeiplication
on MSH5mg/l BAP+ additives in § week;

D. DNA fingerpeint uging 25 RAPD primers.

penetics sepect involved survey and selection of §
CPTe in various districts, The biotechnological
component schieved 5 to & fold multiplications of
ghoots from fresh shoot, Standardization of DNA
extraction, purification sand guantification was
done. The ecological component assessed the
effects of abiotic siresses with relation to 'khejr’
morrtality for which meteorological data of Churu,
Jmmjhurm and Jodhpor districts were collected
along with pround wader table data, and soil
samplax analysed Data were comelated with
metrological figures from previous years,
Biochemical gtudies on causal organigm,
Ganoderma lucidion indicated that for sereeming
of healthy trees from diseased frees, proline and
ash content could be used as biochemical
merkers. The socic-economic aspects of khejri’
mortality wers assessed in 190 villages. Lastly,
under the extension component, awareness
meanagement was done during visits to AFRL in
mela, workshop, meeting, trainings.

forest manngement- [dentifi-
cation of extent of forest Inmds in forest fringe
villages fanded by NRA A, Govt. of Indin

survey and ecological stndies in North-castern
region except Sikkim, covering different aspects
oflivelihood inchiding dependence on foreats ete.
During thig year, seven states of Northeast India
were coversd.

Tdentification of extent of forezt land in forest
fringe villages

10




Socio-economic survey through
questionnaires and vegetation studies were
carried out in Jamnagsr, hmagarh, Panchmehal,
Surat, Vadodra, Valsad, Dehod and the Dangs
districts in (ujarat dommated by tribal
communities. Due to comtinsous hacking or
clearing of trees for cultivation and uncontrolled
grazing and repeated fires, the natural
regeneration of teak was low, whereas,
repencrations of Diocspyros melanoxylon,
Anpgeissue lotifplia, Bufea monosperma and
Pegple haye gmall and merginal land holdings
and doe to poor mmigation facilities, have to
depend on kharifcrops,

Innovative approaches for angmentation of
composting and blofertilizer production in hot
arid regions

Vermi- compost smmples were analysed for
mycoflora associated with various pedding
material adopting ditution plate technique. The
mycoflora, Acremonium sp., Cladosporium
sp. Penicillium sp. Aspergilius niger, Aspergillus
Jlawes, Alternaria sp., Trichoderma viride,
Fusarium spp, Actinomycetes and Streptomyces
were isolated and identified. Three htter
decomposing fungi, Trichoderma viride,
Asperglilus niger and Streptomyces and PSBs
were selscted for amendment for rapid
compoeting process mnd (o enhance nutritive
value of compost. Training on prodoction of

(Cheenme farxiculaturn) in pot with maize hoat
Verml- composting and AM fungl (Glomaes fasiculatiom)
multiplication

composting, vermicomposting and biofertilizer

Enhencing fodder productivity throsgh
tilvipastoral system on degraded land of India

Annysl growth data (height end collar
diameter) weare recorded in Colophospermum
mopare planta. Structure repaiting was

and grass sowing was carried out.
Green grass yield for Cenclrus ciliaris was, then,
measured. Soil analysis mdicated that pH was
high (9.08 -10.0) of acil structures, where, grass
egtablishment was poor. Yield of other grass
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gpecies was measured. S nudiflora scedlings
were planted post preplanting operations on soil
bunds.

Tapping potential of some selected Indigenous
lesser kmovwn wild edibie plants for food and
nutrition in arid and semi arid region

Selected lesser known wild edible plants viz.
Condla ghargl’ (Goondl}), Cassla tora (Puad),
Ceropegia bulbosa (Khedula), Haloxylon
salicornicum (Sajji) and Grewia ienax
(Gangeran), Calligormumn polygonoides (Phog),
Leptadenia pyrotechmica (Khimp) and L.
reticulata (Rai dodi} with edible leaves/fruits
ftubety consumexd in arid and semni arid forest
regions of Rajasthan were evaluated for their
nuiritive value in order to identify ahernetive bic-
nutritional sources.

Productivity enhascement of Kalr (Capparis
decidua) frult to generate Hvellhood in rural
areas of Thar desert

Gogelao in Naganr was selected for field trisl
and plants of Capparis decidua were divided into
three blocks. Fertilizer treatments with leafl
compost, goat FYM and VAM in combination
Wlﬂ! d.i.ffﬂent fertilizers; were applied with

Data analyzis indicated that maxinmm
flowenng (73.5%) was In compost treated plamts,
followed by AM fungi treated plants (24.3%).
Flowering was minimum (14.4%) in gost FYM
treated plants.

Productivity and biomedrics studies on some
importent species im semi-arid regions of
Rajastham for their sustainshle management

Felling of trees to develop regressicn equation
to estimate biomass of Prosopls clneraria &
Ailanthus excelzsa plantations was done in 14
permanent sanmple plote laid m the IGNP arca.
Annual observations were recorded. Models for
deriving the total volume, merchantable volume
over bark and under bark for both species were
developed. Growth and yield models are under
process. Simiarly, fodder and fire wood yield
models in Prosopls cineraria were developed

using multiple regression techniques.
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Productivity siudy and growth and yield in
teak plantation in Gajarat state

The meain objective of this project is to
construct and validate tree volume fimction and
to develop growth and yield models, For this
purpose, anhpal observation on growth
parameters of Teofong grandis wers recorded
from 14 sample plotz spread across various
locations in Gujarat. Linear regression equations
developed between height and diameter were
fittad. The Quadratic Equation between H and D
is H=2.55+ 0.877 D — 0.086 D’ was found most
suitable with R’ = 0,737, Also, the frequency
curve of Tectona grandis was found
aaymmetrical and positively skewed in
comparison to normal frequency distribution,

Studies on seed germination and longevity of
Abies spectabilis (D.Don) Spach

Exiensive surveyd were conducted during the
year for identifying the additionmal netural
populations of Abies spectabiliz in the state.
Eight new natursl populstions m Komsur,
Parvati, Kullu Forest Divisions and Sarahan
Wildlife Divizion in Himachal Pradesh were
identified, georcferenced thereby, mising the
total locations to 25. Site characteristics were
analysed, The seeds were extracted from cones of
A.spectabilix from two sites i.e., Chhitkal and
Churdhar forests for cerrying out irials on seed
germination both in the laboratory and in nursery
recorded.

Determination of mursery requirementis and
initial planting perh of Diolok
bufyraces (Roxh) H. J. Lam and Myrica
exculenta Buch. Ham. nnder mid-hill
conditions of Himachal Himalayas

Germinati fies in 'kaphal' were initisted
from the seeds collected during May 2013 from
trials in kaphal’ at Baragacn and Shilly murseries
had little success. Trials with root cutting were
also initisted, Similarly, seeds of 'cheurs'
collected from Utitarakhand and sown in

nurseries at Bhilly (Solan) and Bir Plagsi
(Nalagarh) recorded sbout £0% penmination.
Planting of 'chenra’ in Solan district showed good
initial establishment,

The succession trends and productivity studies
of Srikerikota (SHAR) snd Puolicet Inke
ecosystems for conservation of blodiveruity

In this ongoing all India coordinated project,
phyto-sociological data of terrestriz] and aquatic
ecosystems from 30 quadrats, data on people's
perceplion about natural regeneratmn on
commumities, priorities and local ion was
collected along with the phenological
observabons. Biotic intexrference and productivity
aspects of terrestrial ecosystem were assessed and
recorded in permanent quadrats with
portahle photosynthetic system.

2.2 Agroforestry and people-forestry
interface:

Development of aproforestry model of some
important medicinal plants with AMelia
composiia and Emdlice officingls in degraded
land of Punjab and Utiarakhand

Eelﬁctudmwuat]\laukngrm{ﬂuwa]

along with data recording on growth performance
of tree species, medicme] plants and vield of sgn
crop fromboth the sites,
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(Haryana).

work of 31 af Punjab (3),

Haryans (12) and Uttarakhand (16) has been
completed.

Introduction and evaluation of fust growing

tree specles under agroforestry systems in
different agro-climatic zones of Tamil Nada

Established sgroforestry systems under 15 ha
firm land in three zones (Northeastemn, Cauvery
delta and Southern zones) with fast growing tree
specics of Melia dubia, Gmelina arborea,
Neolamarkia cadamba and Sweifenia

and the biomass and yield of annuals of verious
species (as intercrops) assessed. From the
intercropping activities carried out in the first
net annusl retum followed by G. arborea with
Banans, M. dubla with Tapioca on per ha basis,
Allclopathy study wes conducted with exudates
prepared from fast growing tree specics and study

Development of Integrated Dry Land
Agroforestry Systems in Tamil Nadu for
enhancing livelihood opportunities

Seven Agroforestry systcma demo units in all
talukas of district in Temil
Nadu done with creation of farm ponds on six
farm fislds m six taluks. Superior planting siocks
of Casuarina, pungam, neem, tesk, amls, sapota
and mango multiplied and seven agroforestry
plots established and recorded scil parameters,
survival and growth of tree components. Also,
Agricultural Universities on NTFP Network
Projecton seelecied NTFPs of Kerela.

Capacity buildisg, skill vp-gradstion of
artisans and promotion of traditional bamboo
handicraft and srt with improved technology,
suitable design and value additiom under
Direct to Consumer’ scheme of ICFRE.




A training progranme on Aparbett stick
making was organized on 5th September “13 at
Nemuguri, Dist. Sivsagar, Assam for 135 women
members of 16 SHG: and at Meleng, Jorhat on
Tth October,’13, where 37 ladies from 17 SHGs
participated. For, skill upgtadation of artismns, a
10 days traiming- cum- workshop from 26th
September to 5th October,’13 was organized and
was attended by 21 artisams from 4 districts of
Asgsam. Similarly, a training was crganised on
bamboo produects for 2 group of Don Bosco, drop
out stisdents of the Mishing tribal commmumity of
Agsam from 21st to 25th October,”13 with 21

patticipants.

Devalopment of lec based sgroforestry (silvi-
agri-lac) system

Broodlae of kusumi' strain from the Kanker
Forest Divigion was inoculsted on FEsemialata
and F macrophylla after organic manure was
added and nmigation, avoiding water logging, The
growth data revealed gradual incrense in height -
maximym 2.5m in Egemiglgta and 24m in
F. macrophyila and intercropped with oler crop
viz. Lycopersicon esculeniiom 88 summmeT crop.
The system is maintained with regnlar irrigation
and other cultural operations and monitored,
Evaluation of Madhsca indico based slivi-agri

system In arid and semi arid region of India
(AICF project)

Grafted plants and seedlings of M.indica
were transplanted in the experimental area of

TFRI in 2012 and growth data on survival %
revealed 50% survival of grafted plants as
compared to seedlings. Data of growth amd
nutrient gtatus at the inmlial stage of the stody and
one year after its plantation were reconded
indicating thet all the parameters of 30il decreazed
from the initial stage i e pH valus from 8.36-7.96,
EC value 0.25-0.21 but OM valus increased from
0.8610 1.376,N and 169.34-287.89.

Development of lil?i—lgri-medi:innlflgri-
medicinal eywtems in Vidharbh Repion of
Makarashtra

A farmer's field m Chandrapur district was
pclected as OFR and an experimental ares of
agroforesiry division was selected as an OSR for
the establishment of silvi -agri-medicinal and agri
— medicinal gystem. Root-shoots of Gmeline
(advi crop) were taneplanted mnd seedlingy of
R.serpentina and Withanio somnifera and
thizome of A.calomus at 30 om x 30 cm and 45
cm x 45¢m transplanted as an intercrop along with
Oryza sativa. Data on survival and
parameters showed B0% survival of Gmefing and
only 20% of Rserpentine and Wsommifera
A calamus crop is perfoamang well.

Fermer at his farm with Greling seedlings,
Chendrapar district

Empowering tribal community throogh lac
cultivation in Madhya Pradesh

Experiment was conducted to cultivate lac as
baisakin crop after the pruning of lac host trees i.e.
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Butea monosperma and Zizyphuws mawritiona
exigting in farmer’s field. The data were recorded
and phunki removed and the lac was scrapped.
Data show 30% survival of the crop despite
adverse conditions. Simmltaneously, broodlac of
kusumi strain was also cut and inoculated on the

remaining branches of §.oleosa 83 aghani crop in
study site. The crop iz being maintained and
monitored,

Raising planting material of selected emne
species and cstablish plantstion in fringe
vilisges of Karbi-anglong, Assam to susiain
rural ivelihood.

Three namely Jomgpha willape,
Akhaiphutia, Lakhan Terang village,
Chowkiholla and Kingdir Terang village,
Dolamara wers selectsd to have collection of
planting material of cane and other important
NTFPs.

Managing resources to enbance productivity
of agroforesiry systemn in dry sress of
Raujasthan

Euatablished Hardwickia binata and
Colophospermum mopane trees based
aproforestry trials in AFRI, Jodigao, The four
treatments for each species viz; intact tree (T,),
Tres branch removal only (70% of total tree
height) (T,), root barrier treatment (T,) and both
tree branched removal and root barrier treetment
(T,) were adopted and Cymopsis tetragonoloba
crop grown with H. bingta. The graim production
of C.tetragonolobe was higher in T, than T,
treatment. The crop production of
C. tetragonoloba incrensed significantly in T,
freatment a3 compared to other treatments, Chump
mumber and dismeter and production of C. cifigris
grags were gignificantly higher in control plot.
Physico-chemical properties of soil were

anglyzed,

Designing and development of nrban forestry
model for Indisn Institmte of Technolopy
(II'TJ}, Jodhpur, Rejasthan

This project weas developed for shelterbelt
—cum- urhen forestry model for 5000 m long

sireich along the boundary of IIT Rajasthan
campus. Six thousand plants of different specics
heve been plented in strip plots in three tier
system. Due to shellow soil depth and gravel,
amendment was mads by replacing with good
soil, application of FYM, peem cake, bio-
fertilizer and micro-water harvesting structome
(saucer pits). Growih parsmeters have been
recorded and fechmical report submitted to the
funding agency

Development of agro-forestry models in
Wiightia tinctoria and Gmeling arbores as tree
specles In semi-arid tropics of Andhra
Pradesh.

Thiz ongoing project sims to develop
Wrightla tinctoria R.Br and Gmelina arborea
based agroforestry models in semi-arid tropics of
Andhra Pradesh and to study the interactions of
tree and crop combinstion of agroforestry system
based on the combination with pigeon pea and
gorghum. Dada of aprierop and tree crop had been
collected.

Introduction of selected genotypes of Tknrenj’,
imsum' and bamboo as tree components in
Agroforestry models In lateritic belt of eaptern
India

Grafting waa done for clone production of
Toanj' & ks’ trees and seedlings miked, Two
year old seedlings of karenj’ and kuswom' weme
used for tree plantation. 60 grafis of both species
were plamted at Mandar Five agricultural crops
viz, ginger, turmeric, colocasis, black gram and
ragi were sown, harvested and yield data
recorded. Soil samples were analyzed. Shade
reduction was done in bemboo plots through
clump mahapement,

1.3 Wood Science and Technology

* A project on the performance of ZiBOC
treated imported wood species i3 wnder
progress. Results on termibe mound fest
revealed complete profection of trested
meranti and Douglaa Fir apainet termites.




* Evalugtion of parformance of treated tmber

in cooling tower i3 under progress with
observation that CCA and ZiBOC
performance are comparable. Also, in mnother
project, to study the durability of Melin
compasita after treatment with CCA and
ZiBOC in different agro climatic conditions
through siakos test for exterior/structural uses
has ghown thet boiling treatment followed by
vaccum and pressure for a spacified time and
capacity resulted i optmum retendion of
CCA and ZiBQC preservatives.

A project funded by BTSG-NMBA is under

progress to sst up bamboo processing facility
centre at FRI for product development. 20
trainings were organized where participants
lcarnt the teclmique of bamboo sliver mats and
products processing techmiquas for glue
preparstion @nd bhoard ing or press.
Another DST funded project post harvest
management for value addition of
wood/bamboo for livelihood support of mural
populstion is under progress.

A project on chemical modification of wood
with citric acid (CA) and sodium
hypophosphite monchydrate (SHP) for
durability improvements is under progress.

Six projects on composite wood/ reconstityted
wood are in progress in FR.I that includes
projects on 'Studies on the suitability of paper
nmiberry for plywood','Study of the effect of
nano-clay on physical and mechanical
propexties of plywood', 'Study the suitability
of combi-ply from Melig composita and
poplu" through which different plantation
species can be ufilised for developing
plywood and for effective utilization of
timber, In project "Studics om the suitability of
different combinations of plamtation grown
species for laminated veneer lumber (LVLY
wood for load bearing conponents is being
gtudied. In project on medium density fibre
boards, lops and tops of Poplar are being used
for preparing boards, Under the ongoing

project 'Refinement in vacuum timber dryer

designed by FR1 and its performance’, vacuum
drying experiments were carried out on

Cedris deodara wood to study its drying

behaviorunder vacuum.

* An ultrasonic techmique was developed and

modified (based on eight point testing) for
Jefect detection for trees.

Utllizaton potential of tUmber from Mels

compositasyn Mella dubla

Lops and tops of Melia composita are also
beiny utilized to prepare particle board and
medium density fibre board. Under the ongoing
project "Vacoum press drying studies on Melln
camposita', wood was dried in a vacuum press
dryer. The drying wasd done at two temperabores,
above and below beiling point of water and
drying rates were found higher for the

temperature above boiling point of water.
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Wood anstomicsl sindies of Tndisn shruhs

The study of microstructure of 200 species of
Indian shrubs end Liemas specica with species
identification key developed can be utilized to
distingmizh the stndied species for the purposs of
their efficient utilization by timber and
pharmacological mdustry. Photomicrographs of
all the studied species have been added as follows

Effect of treatment with micronized copper

preservative on the sirength, treatability and
durability ofselected wood species

Wnndmmplesaf,icammfaqui!md
Melia dubig were treated with 1-2% MCA using
vacuum-pressure cycles. Copper retentiom,
weight gain, physical and mechanical propertics
were evaluated. Amonnt of copper retention and
penetration was found to increase with increasing
conceniration and pressure duration. Density was
ales foond uslightly increased while some
mechanical properties were either comparable or
reduced. Water treated amd unireated rubberwood
instalisd in test zite were most affected by termite
attacks while MCA treated stakes were not
attacked even after three years.

Furfurylation of wood to improve properties
for various applications

to be optimum for higher resin yield Uptake of
furfuryl aleohol sohotion was less in Mella dubia
followed by Grevellea robusta. However, the
uptake in Bombax cetby and Muesopsis eminil
waa pood. Weight percent gain (WPG) in Bombax
higher. WPG increased with inorease in furfuryl
aleohel conceniration in the ireatmg sohitiom.
Moisturs absorption was reduced and
dimenzional stability significantly improved due
to furfurylation of wood Modified samples
showed improved decay and termite resistance.

Natural Fibre-PYC composites for light
structural applications

Fusion property of FVC was studied and is
processing temperature and time optimized
Concentration of plasticizer required to process
PVC-biofibres has also been optimized.
Rheclogical studies of PVC- biofibers has been
completed. The results showed an increase in
fibre content increasss torque, Thid sindy helped
m procesaing thermoplastic-biofiber componites
in the extruder. Also, imjection moulding of PVC-
biofibre composites has been completed.

Nanoparticles based wood coatings for
outdeor applications

UV resistance of rubberwood coated with
zine oxide nanoparticles dispersed polyurethane
{PU) exterior clear comting, was evaluated.
Weathering performance of rubberwood
specimens coated with nano object embedded PU
was evaluated under accelerated mmd cutdoor
conditions, Remults indicated potential of nano-
protection from harmful UV radiation in cutdoor
environment.

Wood gualtty variability im sawn timber from
three plantation grown species

Wood quality parameters and drying defects
were found to be hiphly varigble in scemingly
identical sawn timber of silver oak, Acacia
aurfculiformis snd encalyptus. Eucalyptus
exhibited highest dynamic modulus of elasticity.
Pilodyn penetration was strongly negatively
correlated with wood bagic demsity in all
Acoustic velocity in clearwood samples exhibited
strong negative association with longitndinal
shrinkage, Potential utility of acoustic technique
in determining the magnitude of moistore loss in
sewn timber end round logs during storage and
drying was suggested.

Studles on maero wood deteriogens at
Kakinndn port and Narsapur Greenfield port,
Andhra Pradesh

Marine exposure trials at Kakinada port and
Narsgapur itest site were continued and

&




observations made alnng with digital
photographs for anslysis using the software
Phatogrid Water samples were analysed and
internal destruction of wooden test panels was
recorded and species of marine wood borers
identified, Theproject concluded on 31-3-2014,

Effect of flowering on culm quality of
Dendrocalamus brandisli and to explore ha
potentisl for making bamboo composite
products

Histoanatomical studies completed.
Biochemicsl studies and asseasment of physical
amnl mechanical properties under progress. Static
bending test on samples from during and after
flowermg atages of bamboo bemg carmied out.

Screening of oll of Pongamia pinnais, Jatrophs
curcws and Simarouba glanca for developing
eco-friendly wood preservatives

Observations were made on the treated
rubber wood specimens with pure and copper
incorporated oils of Pongamia pinnata, Jatropha
cwreas end Simarauba plauca unireated control
rubber wood specimens at Nallal, Jatropha odl
treated rubber wood specimens were also
exposed to fungus and borers in the laboretory
and the percenfage of decay was evaluated
Chemical ansalysis of decayed specimens was
analyzed for the wood content using FTTR.

Screening of certain plant extractives for
developing eco-friendly wond preservatives

The extracts from two plant specics were
with ions. Rubber wood of
two different sizes, Test-yard specimens
(40x5x150mm) and Fungus specimens (20mm’*)
were converted and treated with 5%
concetitration of these formulated preservatives
by different methods. The treated fungus
specimens along with untrested controls were
exposed to two types of fimgus in the laboratory
and the percentage of decay was evaluated.

Evalustion of the performance of Steam
Volatlle Crecsste (SVC) a3 a wood preservative

Eight species of wood specimen were treated
with Steam Volatile Creosote (SVC) along with
natural and ayndhetic dyus mnd evalosted the
preservative activity, Preggure tregtment of
wooden specimen with 83VC has withstood attack
of insects and pathogens for almost 2 years for
leas perishable woods, 18 months for medium
perishable woods and 12 months for highly
perishable woods. In pregsure treaded apecimens
with natural dye and synthetic dye there was no
infestation np to 24 years. Treated wood samples
exhibited resistance to brown and white—ot
fungi. FTIR spectroscopy showed effectivencss
af SVC treated wood i restricting chemical
degradation.

Determination of the treatabllity and
durnbility of imported timbers as per Borean
of Indian Standards

Obzservation at 72 months after implantation
has been taken in all the testing sites, on the
durability of moderately resistant timber uercus
robur, and highly resistent timbers viz.,
Dryobalanops aromatica, Tecloma grandis,
Shorea Ilaevis, 5. marcopiera, S. robasm

{Gurjan) from Myanmar were initiated.

Development of Sandal (Sanislom ofbum
Lisn.} Information System

System analysis about sandal web database
and feasibility study completed and model web
database and it detadl degipn completed. System
coding, and testing, data validation and feeding
and its implementation in server are under
process.

Evaluation of wood properties of Mells dubix
of different sges from southernm India for
fndimg suitability for various end producis
and development of valne added produocis

The loga of the trees of different ape proups
{5-6 and 9-10 years) converted into planks and
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test specimens tested for different anatomical
physical and mechanical propertics as per
BIS:1708. Wood working gualities were
evaluated with the help of wrtizans.

Wood mwodification of Melic composita for
improving Hs dimensional stablility and
durability

Specimens of M. dilia wood were thermally
maodified in the temperatore range of 180—-235°C
in a vacuum oven and evaluated. Heat treated
wond was characterized using FTIR
spectroscopy. Work on chemical modification of
Melia dubia wood with acetic anhydride was
initiated.

Variability of growth stresses in Melia

Growth sirain messured in standing trees and
logs of Melia composita. Measummements were
carried out in plantations of 3 age groups growimg
i Punjab.

Drurability and treatability of Melia composita

Mella composifa specimens were air
seasoned, moigture content ang specific gravity
were determined. The specimens were treated
with oils of Ponggmia, Neem, CNSL regular,
CNSL distilled and CCB (8,5%) by non-pressure
method and pressure methods. Retention of the
preservatives was calculated on weight basls.

Bio-thermopisstic composites: Evaluation of
physical, mechanical, morphological and
thermal properties.

Experiments on blending of ¢coir-+-HDPE and
Bubberwood + HDPE completed.

Microwave assipted chemiral modification of
wond

In this DST finded project, solvent free
acetylation of rubberwood carried oart and effect
of temperatyre, reaction time, and NBS
conceniration studied. The extent of acetylation

was measured by weight percent gain and the
modified wood was characterized by FTIR-ATR
method. Further work on optimization of reaction
conditions and hydrophobic properties of
modifiedl wood 13 In progress. Microwave-
asgisted solvent free acetylation and butyrylation
of robberwood was camied out and mvestigated.
Extent of modification of wood for microwave
and conventionsl heating reactions was

conpared.

New methods of chemical modification of
wood for improving dimensional stability and
durability

Experiments on chemical modification of
wood and itz constituents wusing isopropenyl
acetate (TPA) using iodine as catalyst has been
mereased with increasing reaction ime. Samples
upto weight paing of 17 % were obtained. Furthes
work was in progress.

Development of natural fibre filled
thermoplestic composites from natoral
rescurces available in the State of Punjab

Tensile and flexural strengths of Lantana
wood fibre PP composite was far superior then
pure PP and algo iz comparable with the strength
propertisa of wood and bamboo filled PP
compogites ai the same fibre loadimg, Impact
sitength of Lanfana filled PP composites was
better than wood and bamboo filled composites at
the same fibre loadingzs, Composites conld be
preparad with bark intact. Moulded products from
the lantana fillad compesite material have been
suceeasfully developed.

Thermal modification of wood for value
addition to plantation imbers in Panjab

The colour change and surface roughness was
observed in wood blocks with increasing heat
treatment EMC was found to be
reduced by 50-70% compared to untreated wood.
Specific gravity end few mechanical properties
wers foumd to decrease shphtly at 220°C. The
mags loss was found to be up to 15%. Higher




treaiment temperatire mads the wood more
waler resistant and dimensionally stable. MOR
was found to decrease slightly with increaging
temperature,

Aszsessment of wood quality variability in tree
specien prevalently grown in Punjab

In-situ asgessment of motphological and
wood quality traits were done in the plantations of
Melia compogita, Poplar end Bucalyptus hybrid
gruwmgmﬁﬂ’erentlouaﬂmsmdofdlﬂ'ermnge
proups, Varability was also asscesed in

ically superior trees selectad in a 11
year old plantation of Melia composifa. Based on
the wood quality parameters, 20 trees were
acreened aa the soperior trees for wood qualily
and zesds from thesse trees were collected. The
trees were identified a8 the potential superior
trees for forther propapation.

Testing snd evaloation of wood quelity of
plantation Teak grown in Andaman and
Nicobar Island

The teak wood quality at five locations in
Andamen & Nicobar Islands was evaluated with
the objectives of gtudying various anatomical,
physical and mechanical ies. Based on
properties studied and suitability indices, the
wood quality was compared with the standard
teak, Report incloding the reconmmendation on
the quality of the timber based on physical and
mechanical properties was submiited to the
Andamm&qubanorﬁtDepmmnt.

2.4 NWFP and medicinal plants

Assessment of economie contribuiion of
NTFPs of Chir Pine in the economy of forest
dwellers in North Inviia

The project work in the states of J&K,
Himachal Pradesh, and Uttarakhand studied the
economic comtribution of NTFPs of chir pine,
maainky redin, ot cconorny of forest dwellers. The
cbsarvation shows that resin extraction work
contributes 73% -83% share in the total income of
dependent foreat dwellera, beaides, other benefite
bonafide uses, The final report of the project was
suhmitted to MoEF in May 2014.

Process refinement for extraction of guality
fibre and optimal isclation of bloactive
conrtituents from Agave sisalena

Leaves juice of Agaeve sisralanaz was
fractionated with orgamic solvemts & solvent
combinations of varying polarity at FRI. Saponin
from the leaf juice was subjected to hydrolysis
followed by partitioning to aglycone (sapogenin)
and glycone {sugsar) components,

Enzyme sided alternative process for the
extraction of oll from Cymbopogon cltratus

An imnovative approach for isolation of
essential oil fom Cymbopogon citraius (lemon
grass) was evolved by using enrymes and
mechandcal process that enhanced yield and
superior quality of oil and redoced the artifacts
formation.

Development of catepory shades of natural
dyes of Pinus roxburghil and Mallotus

Varions catepory shades from the dyes
isolated from Praxburghii (needles) and Mallotus
philippensiz (fruits) on silk, wool and cotton were
developed. Tt was observed that M. philippensis
dye counld be 50% replaced with uch cheaper
substitute Pinus roxburghiineedles dye.

National study on commervial produoction of
NTFP: for ensuring fair economic returns to

primary collectors

The study sponsored by MoEF, Gol aims to
docoment various non—nationalized commercial

MNTFPs in sclected states of India. Primary data
collected in 10 states of more than 100 NTFP
specics domg houschold survey. The collectors
are caming sizeable income from the sale of'these
NTFPs apart from sclf-conmmmption of some
NTFPs. The final report has aleady been
snbmitted.

Development of swstainable model for
enrichment of pelected Moedicinal Plant
Conservation Areas (MPCAs) of Ultarakhand
Himsalayss
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Collection of seeds and enrichment field trials
of Atish, Kutki and Jatamansi laid out at identificd
sitca at Khuliya and Kandara MPCAs. Data waa
recorded on habitat types, frequencey and denwity.

Baseline survey/inventory of gnggal and salal
guggal distributionin Haryana

This gims at preparing disirict- wise
awi]abuhty of guggal and salai gnggal in forest
and non forest areas of Haryana for serving as
bascline documentation for future conservation
and potential utilization of Commiphara wightii
and Boswellia serrate. The surveys have been
completed and mapping of their distribution is in
PrOgTess.

Strocimral studies and utlisstion of Aecacis
toriiliy gum exndates

Polysaccharide was isolated and purified
followed by complete hydralysis. Alditol acetates

of the hydrolysed polysaccharide were preparsd.
The GLC mnalyais of aldito]l acefates of the
hydrolysate of the native polysaccharide
confirmed the presence of L-arshinpse, D-
galactoge D-glucose, L-thamnose, D-xyloze and
D-mannoss m the molar ratio of 78.1%, 18.65%,
0.60%, 1.17%, 0.16% and 0.74% reapectively.

Angmentation of medicinal plants resources
for primary heslth care practices by the tribal
commumitics in the Nilgiris and enabling their
livellhood enhancement

Information on knowledge of 15 different
medicinal plants on 14 discascs among tribals m
seven villages was recorded along with the
traditional practices adopied by the commmunities
with regard to their primary health care. Data of
NTFPs were alzo documented and i
linkages established for marketing at the village
level, Norsetry and two herbal gardens with 30
medicinal plant species were established in two
selected villages.

Distribation, assesament and growth of
Sanialum album 1., an importamt medicinal
plantof Karnataks

This funded project involves surveying the
sandalwood growing aress in Bangalere, Kolar,
Mysore and Mondyn forest divisiona laying 12
sample plots. Data have been collectsd, processed
and compiled,




Standardization of prunimg practices and
optimum doses of organic amd Inorganic
fertilizers to increase leaf surfzce area of temdu
(a sub project of “"Stamdardization of
technique to enhance the qualhily and
susininable production of Diospyros

melanaxylon leaves in Chhattlsgarh™)

Pruning experiment conducted st Kotadol

Experiments et three sites in three Forest
Divizsiong of Chhattiggarh were conducted nsing
different deses of foliar spray. A combination of
2% nitropen and 1% phosphotus wad found to be
ﬂmbentirmhneminl{otadolmdhlorgnmﬂ%
nitrogen (no phosphorus) in Litipara, Different
doses of urea, single super phosphate (chemical
fertilizern), vermicompost mnd neem based
biofertilizer showed that combined dose of 100
kgﬁhamungenandﬁkgfhaphoqﬁmhadths
maximum enhancement in tendu lesaf size in
Kotadol and Morga with an individual dose of
100 kp/ha nitrogen in Litipara, Experiments on
pruning practices of tendu show thet maximum
gize of tendu leaves was found when seedlings
having 2 —4 cm dismeter pruned st groumd lsvel.
Surface and sub-surface wsoil samples were
terigtics.

Standardization of sustainable harvesting
practices of Mahul Patta (Baukiniy vohil)

To standandizs sustainable harvesting limits,
leaves were harvested au per different trestments
TO (No harvest/contrel), T1 (40% harvest), T2
(60% harvest) and T3 (80% harvest) with 4

replications and 4 treatments and observations
made, On the bagis of average % increase of
B vahlii Isaves, it was observed that T3 ie., 80%
harvesting treatment was found to be the best
followed by T2, T1 and TO. "Dona’ with different
type of layering materinls were made to avoid
plastica uss.

Studies om harvesting time of some medicimal {
plants for their matursl antioxidants
constituents

To standardize method for the estimation of
antioxidant activity, total phenol, flavonoids and
antioxidant activity were assessed in fresh and 2
dried samples of Asparagus racemosus, A.
officinalis, A, speciosa, md C. orchioides 1
selected sites in Nasik, Akola, Wandha, Buldana
and Amravati districts of Maharaghira.

Evaluation of Schleichers oleoss (Knsum)
fruits for thelr nwoiritional valne and
development of valoe added prodocts for

economic development of local people

three
value added
products -kusum’
concentrate,
Tusum leather’ and
kusum katmith',
Nutritional valnes
in Kusuom
goncentrate was

analyscd and total

carbohydratcs,
ascorbic acid, CFC
and protein was
noted. Sensory test
analysis was
carried out by
following Hedonic
scale, Further work
a3 per action plan is under progress.

Chemo-profiling of some Dashmools species in
Madhysa Pradesh

A study was initiated to quantify the active
ingredients of three Dashmoola species (Solanum
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Indicum, Solanum xanthcarpum and Uraris
picta} collecied Fom different agroclimatic
regions of Madhya Pradesh to locate the best
areas/populations. Under the sbove said study,
forest area was surveyed and the different plant
parts of Solanmum xanthocarpen and  Solanum
indiciem wete collected from eight agroclimatic
regions and of Uraeria pieta, from six agroclimatic
regiona. It was dned,;u‘muedandmhmnary
phytochemical screening and quantitative
snaelysis of total phenols carried out.

Quantification through HPTLC is 1mder progress.

Standardization of processing amd storsge
techniqne: of Mulkangni (Celastrus

iv), Baheds (Torminalia belarica) &
Balvidang (Embelia tijeriam —cottam)
frulis/seeds

Under the stody, the fruits/ seeds of
Malkangni, Baividang and Bsheda collected from
Chhindwara digtrict of Pradesh were
dried, processed and analyzed i seads
were found to have 58% oil content. Baividang
sceds will be analyzed for embelin comtent and
baheda fimits for gallic acid content, Some
samples were also stored at 4-5°C to examine the
effect. Quantification of major sctive ingredients
is under progress.

Stondies on the traditional kmowiedge of the
madicinal planis used by Nepall community im
Anzamn and Identification of important species
for chemical analysia.

Survey was conducted in 12 Nepali villegeain

Kamrup, Morigaan, Jorhat, Golaghat, Sivasagar,
Dibrugarh and Tinsukia digtricts of Assam for the

collection of information recording commonly
used medicinal plants by the villagers. Tt was
found that women have fair knowledge on use of
traditional medicine particulaly those plants
gvailable in homestead gardens and in the
communities on its uss wene also studied.

FPreliminary phytochemical analysis of
Abroma augurial..

Samples of root, shoot and leaves collected
during the survey in Guwahati, Glarbanga R.F.

Nakachari, Namti, Amguri were analyzed for
various phytochemical constituents and
cormpared with same congtituents in inoculated
Abroma qugustg plant partz planted in RFRI
Crpus,

Quantification, value addition of NTFPs and
improved agricultural productivity to enbance
livelihood opportunities in tribal belt of Sirohi
Districtof Rajagthan

Villlage profile of 24 tribal dominated villages of
Siroln districts on NTFP collection and sclling was
done and key NTFPs idenfifisd m them. Identified
Biugea monozperma as a dommated species for value
addition. Organized mesting of tribal fmmers to

int themn with the varions uses of Acaria
senegal and other species to be plamed in
agricubiure land, Plamted scedlings of Adeacia
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senepal, Dalbergia slssoo, Bambusa bambos,
Azadirachta indica end grafted ber on farm bund,

Standardization of non-destructive harve-
sting practices of Commiphora wighill

oleogum resin

The project aims to swmvey the pugpul
populsticn in Rajasthan and Gujarat states and to
relate the pum yield based on plants girth size.
Project was mitialed in February 2014 and the
imitial data collected from the plant population m
Kailana, Jodhpur and Jawai dam area in Pali
district.

Status, survey and mapping of 'sshisvargs’
group of medicinel and arpmatic plants
(MAPs) in Himachal Pradesh

Survey was comtinued for the 'eshteveargs’
group of medicinal plants in Siemour, Solen,
Kinngur, Shimla and Kullu districts collecting
samples of ‘ashiavargs' group of plants and their
ssgociated species that were processed and
hetharinm sheets prepared and preserved.
Houschold data were alsc collected from
different villages of Sirmour and Shomls districts,

Asgessment of optimum harvest limits of
Picrorhiza karroe and Valeriana jaiamansyi in
Himnchal Pradesh

The trials were conducted at three gites where:
five harvesting treatments viz, control, 23, 50, 75
and 100 per cent harvest of selected medicinal
Population status, mumber of fruit/seed
productions, growth, regeneration and the ability
of the populetion to withstand the extraction was
monitored smnd 4 tradning manual for suatainable
harvest for selected medicinal plasits in Hindi was

Identification of superior chemotypes and ex-
sitss conservation of Podophyifum Rexandrim
Royle from Himachal Pradesh and Jammu £
Kashmir (Ladakh Valley)

Podophyllum hexandrum species were

¢ollected from 30 georeferenced locations of the
two states, processed and sent to the Institute of
Himalayan Bic-resource and Technology
{IHBT), Palampur for carrying out their analysis
T further identification of supetior chemo-fypes
on thiz bagis. Subsequently, data were statistically
analyzed to identify the soperior chemo-types
from most probable geographical locations. Also
established Field Gene Bank (FGB) at Field
Research Station, Bruhandhar, Mamali (HP).
Trials were undertaken for devising user friendly
were organized for different stakeholders.

Production of quality planting material of
Aconitum heterophylium Wall. ex Raoyle,
Podophylium hexendram Royle & Angelice
gloanca Edgew and extemsion of their
cultivation technology to local commumitics

Under this ongoing project, quality planting
stock of "atish’, ban kakri’ & chora’ was raised for
distribution amongst local commumities. Sesds
sowing of these apecies was accomplighed in the
Field Rescarch Stationd at Shillara and
Bruhandhar, Manali during November-
December 2013, Training programmes were also
conducted for the farmers and forest officials of
both mates, A poly-tunnel under this project was
cetablished at Shillaru forraising QPN

Network project on “Population assessment
and identification of superior genetic stock of
Picrorkiza karrooa Rovle ex Benth and
Valeriana jotamansi Jones by sereening
differeat populations from North-Western
Himalayas (AP, and Utirakhand)”

Paost initial gromndwork, extensive survey of
probable zites m Rampar, Shimla, Chamba,
Dhargmgals, Nahan, Knllo and Mandi forest
vireles of Himachal Pradesh was donw. Habitat
and population status was recorded and plant
samples collected from the identified sites. They
were dried, processed and sent to THBT, Palampur
and J.P. University Waknaghat for carrying out
a], analysis to screen out the superior genctic
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stock. One portion of the smmples was used fo
establish the Field Gene Bank. DNA fingerprint
profiling of supetior genctic slock of P heroa
was also carried oot

Studies on nutrient mansgement practices in

Flemingia species for Isc cultivetion and
promaotion of rural livelihood

The project aimed to develop a nutrient
management protocol in Flemingia sp. to increase
lac yield. The application of nutrients showed the
significant effect on Flemingia plant growth, lac
development and pest sttack Superior plant
growth of Flemingia semialata wes found to be
130.0 cm in TS over control (78.30cm) while in K
macrophylia: maximmm plant heightwas found to
be 203.0 cm in T2 over control (107.0cm). The lac
production on Flemingia semialata was found to
h!ﬂmuﬂmmﬁﬂ{ﬂw},%mﬁ'

in
Flemingia semtalata was found to be 6.0 parasite
fom in T2 over control (19.0/cm), While in F
macrophylla puarasitization was found 5.2/em in
T2 over control (15.6/¢m).

Ralsing of model nursery under the project of
A.P. Medicinal and Aromatic Plants Board

Seedlings of Santalum album-25000,
Pterocarpus santalinus, Terminalla bellerica, -
40000 each, Terminalia arjuna-50000, Aloe vera
— 25000, Colews jfornkohlii- 100000 and
Asparagus plants -16000 were raised along with
other medicinal specics ke Octmum sanctum,
Andrographis paniculata, Asparagus racemosus,
etc. An SSO of myrobalans (Teminalia arjuna)
was raised in one hectare area in Mulugu.

Quality standardization of some important
medicinal plants of Madhya Pradesh

Seanples of Gymmema sylvestre, Ocimum
sanctum, Phyllanthus amarus snd Dimospora
cordifolla were collected from 16 dinr!c'a,
processed for chemical analysis and phenol,
flavonoid and entioxidant property was estimated
in all the collected samples. Fingerprints were

[
(=11

generatod using HPTLC. Hlnrﬂting and
processing cxpetimenis were laid in NWFP
nursery. Harvesting techniques were standardized
for O. sanctum and 7. cordifolia.

Development of deseriptors and evaluation of
artificial inocalation in Aquillanis maelaccensis
Lamk

Surveys were carried out in different agar
growing arcas of Assam and under
NMPB funded project to evaluste the variants of
A. malaccensis und ot least three variants could be
located based on foliar morphology. A trial on
artificial inoculation for agarwood formation was

laid out at Bongaigaon Distriet.

Study om Indigenous Knowledge and
documentation of extent of utilization of herbs
in folk medicines prevalent in tribal pockets of
Madhys Pradesh.

The study has been initisted in 7 agro -climatic
zones in MP inhabited by Kol, Mawesi, Raj Gond,
Gond, Bhilala and Pardhi ethnic communities

with dosage, utilisation of plants
harvesting methods. 95 uses from 68 plants of
local flore existing were recorded in cure of
various ailments. There was high demand in trade
of species, Threat status in forest of over exploited
species in Satna districts ‘was

recorded in this ongoing study.
2.5 Fungus and microbes

Interaction between Prexdomonas fluorescens
and AM fungi on Dendrocelamus strictus:

Efficient P solubilizers (6 in no.) were tested
for their in-vive behavior by quantifying their
effect on the growth of D. strichr using
unsferilised and sterilised soils under glass house
condition. Destructive sampling revealed that
except in culm mumber, in other plam parameters,
the inoculated behaved
better in sterilized soil. The findings mdicated that




D. strictuz thizosphere supporied plant growth
and bioconirol populations of fuorescent

peeudomonas.

Prospecting fungul resources for development
of natural dye

Diyea were extracted from cultured fungi,
Fusarium sp. and Pepiciitum gp., and applied on
varipus fabrics such as silk, wool and cotton. The
results indicated that the dye produced from fungi
have some mnique shades as compared to the
plantbased dyes.

Bloassay of plant extractives for antibacterial
activity of marine bioflim lsodates

Processed leaf biomass of Parthenium
hysterophorus was subjected to separation
process in water medium. The crude extractive
collected and preserved for farther experimental
work,

Development of certification criterin and
production of micrebial inocolamts for
appleation in forest nurveries and plantations

InoculaofAMfungl,RhmobmmandPSB
were developed and used for development of
certification criteria of plant growth promoting
microbes (Azospirilhen, AM fimgi, PSB and
Rhizabiwm)., The total number of infective

propagules of these microbes, required for proper
infection/colomization of target host plant were
standardized. Pot experiments were conducted on
bel, beeja sal, mahua and tinga to test the effect of
biofertilizers on these species. It was concluded
that spplication of AM fungi along with
Azaspirillum sp., enhanced dry biomass and shoot
Pcontent ofbael seedlings,

Studies on ecological and ethno mycological
atpects of wild mushroom of Nagaland.

Ethnomycologicel survey and collection of
wild edible mushrooms has been carried out from
the selected arcas of Mokokchung and Kohima
districts of Nagaland, Twenly four nos. of
mushroom species were collected, out of which,
only five spp. were edible, 19 were non edible and
cight species wers recorded as new from
Nagaland. All details of site including vegetation
documented and traditional knowledge on wild
mushroomsarecorded.

Effect of the endomrycorrhiza alomg with other
bio-agents on bomas production, conservation
and accumulation of some phytochemicals in
Abrowsa augusta L.

Asscssment of the endomycerrhizal
biodiversity mnd presence of other beneficial
microbes in dbroma aupuste L. slong with
physico-chemical variability analyses in all the
thizospheric soil samples collectsd from eight
natural provenances of Brahmaputra valley
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Legend: A~ Rhizoepheric bacterial and flngal colonies in
media, B- Rod shaped (Gmm +ve) thizobacteria, C-
Mchoderma horiaum, D- Acaulnspora demticidate X
400, E- Trep culhure {mass multiphication) of AM streins
with malzs es host, F- Conservation of 4. mgwesic

T inoeglabed with bi e,

completed. A total of 26 species of fungi
belonging to 14 families were isolated. First-stage
and sscond-stage incculation of the target plant
apecies with three bio-agenta (viz, a bacterium, a
non- mycorrhizal fungus and an AM fungus),
alone orin consortia (i.¢. 8 treatments; along with
a non-inoculated/ control set) for biomass
production has been done. The inoculation
experiments showed pood significant results on
growth and development of this target plant
Species.

Studies on the diversity of soll borne
entomopathogenic fungi in different land use
system of North East Indis and thelr niility
for the management of major defolintors of

Gmeling arborea roxb. and Aguilaria
malaccensis lamlc

Field tours were carried cut in 11 villages in
Nagaland, 4 villages in Asgam snd 6 villages in
Meghalaye. Totsl 46 soil samples were collected
from different locations, Five fungi wers isolated
bome [mg Fusarium oxysporam, Aspergillus
Sflavus, Beauveria bassiana, Rhizopus sp. and
Metarhizium anisopliae were isolated from the
cadavers of G.melloneliz. Pure cultured
Fusarium oxysporum, Beauveria bassiana and
Rhizopus sp. and mass multiplied in artificial
media,

Evalnation and selection of efficient strainy of

AM fungi and Rhizoblum for Acacis nifoticn
and Alfanthus exceles in western Rajasthan

In order to evaluate most efficient
mycorrhizas to enhance survival and growth of
seedlings, rhizosphere soil and root samples of
Acacia nilotica and Ailanthus excelsa were
collected from wverioua forest nurseries and
plantations in Rajasthan. The important five
genera wers identified as Acawlospora,
Gigaspora, Glomus, Sclerosystis & Scutello-
spora. Among these five genera, 12 species of
Glomus occurred most frequently. Field triale
have been established to demonstrate the impact
of biofertilizers (AMF + Rhizobium strain) om
survival and growth of 4. nilotica and Aflanthus
excelsa, One day training was organized on
application of VAM in Aracie nilotica and
Ailarnthus excelsa.

Evalpation of antifongal potential and
identification of broad spectrom sntifongsl
compound from selected trec/shrubyfweeds of
Indian arid repion

Antifungal propesties of selected plant species
viz; Balawites aegyptiocan, Tephrosia perpureas,
Citrulues colocynithis, Tribuhis terristis, Argemone
mexicana, Solamum xanthocarpum and Datura
stramonium were evaluated Two types of extract
prepared viz; aqueous and ethanolic from every
plant specics were evaluated sgwimest five fimgd;
Rhizoctonia solani, R.bataticola, Fusarium
monififorme, Fusarium solanl & Alternaria
alternate. Antifungal activity of extract was
determimed by polson food technique. Ethamolic
extract of Datura siramoniurn leaves has been
identified with most potemt broad spectrum

Induction of systemic acquired resistance in
Rohida (Tecomella wundulota (Sm.) Seem.)
against stem canker

In otder to find oul casual orgrmism and
development of aguired resistance on Rohida
(Tecomells undulata) six fungi were isolated from
infected cankewed stem. The pathogenecity
studics were conducicd on ons mnd half year old
rohida seedlings. Once the pathopen was
established and disease symptoms were
developed, 10mM Salicylic acid, 10mM

&




Jasmonic acid and Trichoderma viride were
sprayed on these seedlings to shady the induction
of defense enzymes. The level of total protein and
sugar was high in control (healthy plants),
whereas, phenolics and Phenylalanine lyase were
high in diseased plants at 30, 60, 90, 150, 220,
330days.

Occurrence and diversity of the entomop-
athogenic Tungus, Mefarkizinum in the soils of
varied ecoclimatic forest habitats of South
India

In this DBT fimded project collection of sodl
sample from selected arca, its culturing, isolation
of desired fongus, Metarhizhm and analysis of
physical parameters of soil with the assistance of
NBSS and LUP Bangalore is dome. Identification
of the fimgus on the basis of morphological
characterigtics has been initiated.

2.6 Insectpests and their control

Studies on diversity of egg parsshold
wasps Trickogramma spp. from Punjab and
Tt and thei lieation in bislogicsl
control of important forest insect pests

150 specimens of Trichagramma were
recovered from five agro climatic of
Punjab out of which eleven were identified up-to
species level and their morphological and

Trickogramma chiloraeae (3): genitalia

taxonomic characters studied. Corcyra
cephalonica culture was developed and
maintained forutilizing ite eggs for multiplication
and maintenance of Trickop-ramma culture. Two
cultures of indigenons species  of Trichogramma
spp. (T chilomis, T. japonicum) have been taken
from the fields of Pumjab, identified and are being
maintained.

Biology of hispine bamboo horer- Estigmena
chinensis Hope. (Coleopters: Chrysomelidae)
damaging green standing bamboo and is
AN Eemen{
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Collection of bamboo specimens damaged by
E. chinensis wag dane in Timli, Jhajra, Thano,
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of matwe and immature stages and feeding
patiern of adults and larvae. Young beetles cat the
tissue of bamboo walls. Seven bamboo species
viz- Dendrocalamus longispathus, D, giganteus,
D. asper, D. calostachyus, Bambusa wamin, B.
tulda and B. multiplex were found to be attacked
for the first time by E. chinensis.

Blological coanfrol of Encalyptus Gall wasp,
Leptocybe invasa in Punjab

Eucalyptus gall wasp, Lepiocybe imvasa
(Hymenoptera: Eulophidae), an exotic insect of
Aurtralian origin, devasiats young eucalyptus
plantsions. Biologicel control work using
Megastigmus vigglanli (Hymenoptera:
Torymidac) to manage the pest population was
started for which it was reared in the insecatry on
L. invsasa galls and was released in pall infested

Thunwdypmm“ﬂumdﬁt
disease resisiance agrinst Cylindroclodinm
quingueseptatum. Leaf and Twig Blight (L&TB)
discase resmistance was recorded on different
germplasm inoculated with different pathogen
isolates and their resistance / susceptibility was
tosted. The DNA [ingarprinting of Eucalyptus
germplasm was done using RAPD primers and
polymorphiam recorded.
Development of maolecnlar disgnostie kits for
identification and early detection of oursery
and plantation pathogens of Encalyptus

For the amplification of srDNA, different
isolates of pethogen Pestalotiopsiz sp wete
isolated from diseased samples, pure cultured and
omitiplied. srDNA amplification of different
isolatcs of three more pathogenic fumgal isolaics
were successfully dome. After sequencing and
primer desigming, it will be extremely helpful in
quickly authenticating the collected isolates.

Shisham moriality — Finding sclutions for
fwinre plantations
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Eight clones of D. sissoo have been
performing well in the sick plot sugpesting
possibility of disease resistant clones against
FE solard wilt disease, The new stem canker
found increaging ot Malekan, Sirsa (Haryana) and
Matisa (Punjab) from 13%to 18% up to last six
months.

Anti-Hmsect secondary metabolites from fungsl
endophytes of selected bree specics

Fungal endophytes such as Batryn sps.,
Phoma spa; Aspergliltus flavus and Nigrospora
sphaerica species were oxtracted from ape
comelsted young and maturs leaves of icak and
Aflanthus and spore suspensions mades and
evaluated for bioefficacy against the defoliators
of teak and AHanthuy,

Biopesticide against papaya mealybug

The prospecting bioactive compounds from
certgin flora viz., Vitex megundo, Arisiolochin
brachteata, Pongamia pinnata, Adathoda vasica
and Melia dubia could be seen o manape to
contain the population and damage to papaya by
papaya mealy bug in different districts of Tamil
Nadu. Based on the promissory resulis obtained
in the laboratory, the ficld biocassay studies were
conducted at various concenirations to confiom
the bicefficacy and to finalize the dose for the

management of Emarginaius.

Countributory factor in the establishmeat of
Legiocybe invasa

Survey was conducted in TAFCORN and
TNPL Eucalyptus growing mrcas of the thinty
cight clones and clones such aa C10, C3, C7,
C271, T61, C283, and KK5 were found infested
with gall insect, L. invasa. Species in high aititude
zone are free from gall insect. Survey on gall
tnfeatation in encalyptue seedlings and IFGTB
clones were made al IFGTH Central Nursery and
Bharathiar University and observed no gall
infestation. Locally produced seedlings were
found to be more susceptible to gall insect

incidence, Dyring the zurvey, it was found that the

density of cucatyptus gall was high during April- \
Jume,

Biological control of weeds

Stndy on the biology of newly prioritized
Green colour leaf webber Phycifa sp. B on cul
foliage and live plants of prickly Acacia revezled
that the total lifs span of the species was 30-38
days during the months of July to October, The
ppecics wad Obgerved to inflict considerable
damage on the foliage of seedlings and saphings of
Vachellla (Acacia) nilotica sp. indice. Host
specificity study for four prioritized insect species
waa done on 9 more Anstralisn Acacia species.
Further, the host specificity tests by choice

Infiuence of Eucalyptus ppecies on the natwral

enemies incidence on the gall wap Leptocybe
invasa.

Parasites did not show variation in prowth on
different clones but preference in stage of galls for
ovipogition. Through electrophysiological
studies, and anatytical studies it wag proved that
both L. invasa and Q. mendeli use the smme
volatiles for the identification of host plants.
Identified a mixture of as attractants
for L. invasa. The dispenser along with the delia
trap gave satificatory results in multilocational
trials in Karmataka and Tanil Nadu, The produoct
and the process is being patented. Several
important compounds wers identified from
Croymbia citriodora which can act as very good
repellent for L. invasa.

Assesament of discase problems of sclected fast
growing indigenows tree species in Tamil Nado

Pathologieal problems were enumerated in
SFD nurseries in 20 different districts in Tamil
Nadu and recorded foliar, stemn and root dizeases
on important tree apecics caused by both fungi
level of secondary metmbolites was high m
uninfested leaf samples, as compered to seedlinga
affected by diseazes in most of the nurseries.
Hence, more in-depth sindies are needed. Detaila
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sbout method of preparation of fungicide
solutions and its spplication were also provided
for effective managemesnt of different dizease
problems in nurscries and young plantations,

Screening and cvaination of selected members
for Rutmceae from Sowthern India for ami-
malarisl sctivity

The extracts of planis are evaluated and
mosguito repellent property asscssment
completed at NIMR, LC 50 values have shown
that some extracts of Toddalia asiatica, Ruia

graveloens and rhetsa can be
potential larvicides sand mosguito repellents.

Development of botanical pesticidal formul-
ations emd demonstration of spplication in

forest nurscries and plantations

Extensive work was camied out and a
formulation by name *PESTILL" was developed
using the weed Lobelia nicotianeafplia which
was applied in field comndition in some of the
selected KFD nurserics in Sirsi and Mysore
against some forest pesta of teak planiation, where
we recorded up to 50% mortality at 5%
concentration of the formulation. In all the
experiments, neern was used as conirol for
comparison along with the additives as control.
Results showed the weed, Lobella nlcotian-
egfolia, which iz developed into a liquid
formulation, could be recommended as Insect

pesticide along side neem producta,

Population dynamics of pests and smitable
conirol mensures in selected silvi-horticalinral
muodelsin Karnataka

Management of sap-suckers in sanda]l usmg
Imidacloprid was effective in controlling the
population followed by Chlorpyriphos and
Metasystox. The mse of plant product
Nimbecidine indicated increase in nymphal
population and recorded negative percent
reduction (-26.59). The host plants of sandal viz.
Mangifera indica and Pongumia pinnata shared
mayy insect pesta of sandal and conpidered not an
ideal hoxt of zandal. Thres new stem borers, 1

ssad borer, 5 defolistors, 2 pollem feeders, ¢
parasites on coccids were all new records on
sendal and the check list on gandal was updated.
The importent dizease associated with sandal was
the root rot of sandal aaplings.

Microbial biosynthesis of polyhydroxy
alkangates (FHA) from wood warie

The main objective of the project was to
obtain a bacterial strain which could synthesize
polyhydroxy alkanoates (PHA). Preudomonas
J;gmmhwasﬁaonlystmmwhichwasahlatu
gynthezize PHA, when compared to other
bacterial strains.

Development of coccinellids based biocontrol

programmes for the management of sandal
scales and mealy bugs

Among the 20 species of coccinglidis found
breeding on acales and mealy bugs infesting
sandalwood plantations, Cryptolgemus
montrouzieri Mls and Chilocorus nigrita (Fabr.)
were found more prevalemt. Release of
C. montrouzieri against Nippaecoccus viridis and
C. nigrite against Ceroplasies actiniformis were
found very effective.,

Studies on hard spbstratum faona in five
msjor ports on the East Coast of India

Under this mgumgpmjuct,mmmaxpnm
trialz at four major ports, i.e., Chemmai, Tuticorin,
Kolkata and Haldie were continued and
observations were made on percent cover of
fouling on the test panel surface, species
rectuited, sizes attained mnd bicinase built up.
Collectad water samples wers processed for
analysis of hydrographical parameters; digital
photographs of panels obtained and anatyzed
using Photogrid software. Speciea of wood borers
were identified.

Bionomics and management of Parpericenns
sanguinolentas Oliver (Cerambycidse:
Coleoptera) the stem horer of Sandal
(Sanfalsem album L.y In Karnataks (2012-2015)
Funding Ageacy: DT




level of infestation by P, sanewinolentus only in
Jarackbandae in Bangalore while other wood
borers viz., dristobia octofasciculata and
Zeuzera coffeas were found more prevalent on
sarvlalwood in Mysore, Sagar, Shimoga, Hassan,
Raichur, Gulburgs and Tumkur districts. So far,
four different types of hymenopteran paragitoids
were collected and they were sent {0 experts for
identification.

Biologieal comirol of insect pests of medicinal
plants-Abelmoschus moschatus, (Gloriosa

superbaand Withanis somnifera

Larvae of Aromis ffava feeding ot leaves of
Abefmoschuy moschatser

Five insect pests on 4. moschatus, four on G.
superba and two on W, somnifera were identified
from different localities in Madhya Pradesh,
Chhattisgarh and Maharaghtra, Seasonal history
of key insect pests and sampling of nstural
enemies was 8150 done, Two parasites Joknetamnon
spp and Stermia sp. were recorded on
P gloriasae. Bxperiments revealed that B.
thuringensis 1% and combination of Bt + neem
based Gronim 1% wers moat effective againat 2.
gloriosae and A, flava. In gnother experiment

C. cornsawas found to be most effective
for reduction of the larval population. Alse, neam
based Gronim 1% followed by Bt 1% was found
most effective against D. cimguatus. One day
training programme on “Insect pests of important
medicinal plants and their biological comntrol

measures” was organized at CFRHRD on 19
December 2013 for SFD officials and farmers.

Standardizetion of mansgement practices for
tendu leaf gall forming insect and diseases  (z
sub project of ‘Standardization of techoique to
enhance the gquality and sustainable
production of Diospyros melanoxylon leavesin
Chhattisgarh’)

Status of gall forming insect, Trioza obsoleta
and foliar/lcaf spot discase, Pseudocercospora
hellerl! and Pestolotiopsis versicolor on,
Diospyvros melancoxylon (tendu) was monitored in
nine different sites in Chhattisgarh. About 50-
60% incidence of T obsolefa was recorded. P
verzicolor was major pathogen cansing leafblight
in tendu, Field experiment to study the effect of
different pruning pericds against T ohsofeta /
foliar discases rovealed that first prunimg
inclading control fire in first week of March
{06.03.2013) wes found to be most effective in
less incidence of T, obsoletz and alzo increase the
weight and lsafarea

Status of sal heartwood borer, Hoplocerambyx
spinicornis Newman and 1{s mansgement

In the study to monitor sal borer incidences in
Dindori Forest Division, North Balaghat Forest
Division, and East Mandla Forest Division in ME,
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39554 gal trees were marked onder different
categories of borer attack. Recorded ant as a
predator found feeding on grubs of borer ingide
the sal tree, Carried out *Trap Tree on' for
management of sal borer bestlen in Dindori Forest

Infeststion of Sal beart wood borer. A- Sal borer
affooted troe of T, category, B-Sel borer grub
in heart wood of tree, C-Sal borer grub.

Division. Examined borer incidences and

facilitated subsequent management of sal borer.
Distributed leaflet on sal heartwood borer to front

line staff and organised training,

Eco-friendly managemest of bark eating
caterplllar, Indarbels ¢quodrinotata on sonla
(Embilica officinalls) in plantations

Study was conducted in TFRL campus
Jabalpur, Balaghat, Chhindwara, Research
Indarbela gquadrinotata in aonla plantations.
Three entomopathogenic fungi were isolated and
identified. Thirteen varieties were screened
against I, guadrinotata. Observations and field
experiments showed that crude extract of C
collinusy + cow urine + vermiwash was most
effective against | guadrinoiata in first trial
Solvent exiract of C. collinus in petroleum ether
was found most effective in second trial and
application of fungal suspension of Fusarium
moniliformae 1.5210° was most effective against
this pest in third trial.

Development of rearing technigue for
production of insect predator, Canthecons
Sfurcellata, as biocontrel agent for larval
defolintors

Eggs, nymph and adult of C. fiocellata was
collected from nurseries and natural forests of

teak, shisham, khamer, anjen and bamboo at
various locations in M_P. Also surveyed teak SPA
compartment no. 421 Range Rukhar and Dudhiya
nursery, SFD nursery at various locations in
Maharashtra, visited BHotomology Division,
Punjab Rao Deshukh Agriculture University,
Nagpur and TFRI nurseries and plantations,
Observations recorded on predation behavior and
life cycle of C fiovellota on larvee of E
machaeralls and Caveria sericla st different

temperatures regimes (204:1, 271 and 35+1°C) in
the laboratory.

Stndies on insect biocontrol agent, Chrysoperia
carneg and its potentiality as Insect predator

Periodical surveys were carried out in teak,
sal and bamboo forests of Madhya Pradesh,
Chhattisgarh and Maharashtra for collection of
predator, Chrysoperia carnea end its habit and
preserved im insect reference collection of Forest




Entomology Divigion, TFRI, Jabalpur and Z8I,
Jabalpur, The reanng of this predator carmied out
on ihe respective host insects in the laboratory.
An mvestigation on predation potential along
with the detailed life cycle of the predsator has
been initiated. Further work is in progress.

Studies on the effect of mtroduction of honey
bee on seed production of teak seed orchards

Selection of Teak Seed Orchards (TSOs) has
been initisted for artificial establishment and
further monitoring the bee hives, estsblished
artificially in these sites.

Bioconirol potential of native isolates of
entomopathogenic nematodes, for
management of impect pestn of teak,

Maintained culture of EPN host
waxmoth, Gallerla melionella and native EPN
igolates from central India and H. indica,
carpocapsae (NABII populations). Determmined
and cotmpared biocomirol potential of six native
Steinernematid and Heterorhabditid EPN
isolates against teak defoliator and skeletonizer.
Results indicated that EPN 50, 56 and 57 were
infective at sbove 10 I/ Larvac dose in
laboratory. Field experiments carried omt with
individual and combination of EPNs with
insccticides proved that EPNs were tolerant to
insecticides and can be combined with desired
concentration of insecticides for apraying in field
on seedlings.

Evaluatiom of non edible ol seeds for
development of surfactants and their

ntilization in pest management

Seed biochemicsls from Pongamia pinnata,
Schlelochera oleosa, Jatropha cuwrcas and
Sapindus mukrossi were isclated and modified
Amide formation was standandized at different
tempersture and free amine content wes
estimated. The properties of surfactants at
different dilution, the phytotoxicity, and
pesﬁddﬂwﬁﬁﬁmufmmﬁrmhﬁmm
agsessed apainst forest insect pest of Tecrona
grandis and Albizia spp. ie. Eulectona

macheslaris and Spirama reforia, Heliothis
armigera and fimgicidal activities against wood
decaying fungi,

Potential pathogens and insects responsible for
the low seed production In teak seed orchards
and thelr management

Spermoplane micro flors of Teak seeds was
recorded in the inflorescence, immeature and
mature stages of fruits, whesein, it was seen that
Fusarizm wp. systemic infection during seed
gelting and seed boring imsects like Pagyda
salvalis, Dichocrosis p#ncr:‘femﬁa and D.

iv, caused less fruiting in TSO's and
SPA’s. One ﬁuld experiment, using biopestcides,
msectmdﬁ,fungmde,trmeelemmtamdgmwﬁ

hormone applied in 16 years old TSO in
Nandigram Seoni, MLP. shnwudﬂmtapphcmnn
of Monocrotophos (0.05%) + Bavistm (0.02%) in

production at Nendigram, Seom, MP
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the month of Taly and 2* dose during 1* week of
Augustcould enhance fruit productivity in TSO's,

Biological control of feak leaf skeletomizer
Eutectonamorhoeraliz

Stodies in Choral Renge of Indore Forest
Division, whete latge scale epidemic defoliation
of leaf skeletonizer in teak forests was ohserved,
showed that release of biocontrol agent, I raci, @
1.25 lakh ha', effectively reduced the larval,
pupal and adult population of teak leaf
skeletomizer in TFRI Tricho cards released sites of
teak forests, demonstrating the potertiality of egg
parasitoid, Trichepramma raoi, ag hiocontrol
agent for management of teak pest.

Stodies on the meidence and mansgement of
Pine mortality in Manipor

An expermment laid out in the most affected
area Le., at Ukhrul, Manipur to study mortality of
Khagi pine using three fmgicides and two
biocontrol agents i.e., THichoderma vividi and T
karzicrum tevesled thet Carbendazim (Trade
neme-Zoom) wag most effective fungicide in
checking forther spread of the disease

Studies on the c¢comomically Important
diseases of medicinal and sromatic plants of
Assam to develop management practices
through organic spprosch

Plant pathogens causing leaf spots, leaf blight,
anthracnose, damping off and tp blight in

A new leaf necrotie dineane of . svrholder

medicinal plants at Rani Nursery, RFRI and North
Eastern Development Finance Corporation Ltd
{NEDFi) in Guwehati and nearby areas were
isolated, identified and pure cultures were
maintained. Isolated Trickoderma sp. was found
effective apgginst Curvidaria andropogonis in
dual cultore and field testing. A new leaf necrotic
disease of Curculipo orcholdeswas observed,

Studics om seed insect pests of indigenoas and
exotie forest tree species and to develop IPM

packnge for major insect damages in Gojarat

Studics on fluctuation in seasonal population
of important seed pests were carried out, For the
IPM sindies, two experiments have been laid
down st Basan Research Cenire, Gandhinagar of
Gujarat Forest Department to test the efficacy of
various containers for seed storage on seeds of
Acacia nilotica, Prosopis cineraria and Ailanthus
excelsa showing least infestation in tin
containera, Another experiment was conducted to
test the efficacy of various botanicals against the
msect pests of stored seads. Out of these, three
botznicals were found effective viz;, Rockon,
Weapon snd Ryder.

snd Mansgement of Insect pests of

seedy of Juniperax polycarpos C. Koch and
evaluating the msectpests resisinmce perfo-
rmance in nursery

Trials were initiated with neem based
pesticides, safer chemicals to analyze the control
of insect pests during storage in begries of Juniper
collected from Lahenl snd Kinner, Himachal
Pradesh. Extracted larvae were kept separately for
detailed observations. MNursery trials of the
henlﬂly,mfwwdmdtrmwdwedmtakmupto
study the impact of insect- pests in dewveloping
nursery stock.




1.4&2. Tarvae & Pupas of infected besriss
3. Adult emergence 4. Pupse

Blological Control of Fhysanoplusis
orichalces (F) (Lepidoptera: Nectuidas): A
potentinl inzect-pest of Sauvsures costus in
northwestern Himalsyss snd extensiom of
protection technology to loeal communities

Surveys in this ongoing project were
conducted in Chenab and Lahanl Valleys for
identification of the sites and collection of basa
line information of Saussurea costus (Kuih).
Nmmyemhﬁshedandtiﬂslaidinlﬂhedaof
the gize 10 m’ each at Brohandhar, Manali to raise
the planting siock of the species for subsequent
experimentation. BEfforts wete made to secord the
incidences of T, orichalcea on other alternative
hoat aroomd Shimla gnd in the mirsery conditions

azwall

Smrvey and identification of insect pest
asgociated with Dalbergla sissoo, Gmeling
arboreg and Shorea robusia of casbern ptates of
India

Collection of insecl pest stages and planl
samples of D.sissoo, G.arborea and Srobusta,
their observations were done, The identification
of the insects i3 completed.

Treerich Biobooster: A novel approach to
synergise growth and peri management

About twelve trestments of bicmoculants
slomg with coir pith and vermiculite ag bage
material were prepared to study the effect of
mixture along with biomenmre on growth of
caguarina and eucalyptus. FYM, efflusnt

compost, vermicompast, and preen manure along
with vermiculite and coir pith as base material
were prepared for making pellet Treerich
Biobooster. The growth performance wes found
to be sipnificant from 30 to 60 days after
treatment which reduced the mse of chemical
fertilizers, The combined effect of bicinoculants
with organic biocompost significantly increased
the germination percentage, survivabilily and
biomass vield, Hence, the organic bioconpost
product, Growth Promoting Treerich Blobooster
may he considered as a potential potting media as
an alternative to conventional potting mix for
production of bealthy guality planting stock of
Casuarinas.

2.7 Pulp and Paper

Evaluation of Sesbanie pgrandiflors and
Lannea coromandelica for paper making

Bleaching of craft pulp of Lannea
coromandelica with tarpeted kapps number
25.00 was done nsing conventional CEHH and
eco friendly DEpD sequences. The effinent

bleaching gequence DEpD produces less
pollution load. In experiments, it was seen that
eco friendly DEpD bleaching sequence resulted
in paper with nmch better physical
properties. The blendimg of bleached chemical
pulp of bamboo (5-15%) with blesched pulps
both by CEHH and DEpD bleaching sequence
further improved the physical strength properties.
The project waz completed with the
recommendation that Seshbania grandiffora was
snitable for making steong craft paper and Lammea
coromandelica is suitable for making bleached
grade writing and printing paper.

Chemical derivatization of a-Cellnlose into
valoe added products

New roumte has been developed for symthesis
of value added product of cellulose. The
standardization of etherification/ esterification /
protection/ and deprotection protocol of alkali or
pre-dissolved cellulose or cellulose derivatives
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were camed out with respect to temperature,
concentration, reaction (pH) and nature of

Evaluation on phyto-polymers as eco-friendly
bloadhesives

Starch and crude protein were isolated from &
robusta, J. curcus, M. indica, C. aunguetifolia
and P. acularis for the preparation of bioadhesives
by alkali and acid hydrolveis af different
conceniration and its effect on adheaive propertics
weore evaluated. Water holding capacity of M
indica and A companulotus was determined
Adhesiveness, drying time and effect of storage
was assessed on different adhesives. The pH and
viseogity of prodein adbesives were increased
affer storage. Similarly, effect of quantity of
different additives wers also assessad.

2.8 Biooils and Biodicsel

Study om the effect of microwave assisted
heating and seed siorage conditions on quality
of Pongamia pinnata (L.) seed oil for cost
effective production of biodiesel

Cleaned seeds were irradiated to microwawve
for different time and stored at different storage
tempetatures. The oil from the seeds (reated and
untreated) was exiracted to estimate the imitial
physical and chemical properties of the treated
and control oil sample, Periodic agsessment of
viability of stored seeds by germination waa
cartied out along with biodiesel production from
different acid value oil and assessment of yicld
and quality of biodiesel.

Production of gynthetic biodlesel from wood
wastes

Phywical properticy of biomass wasies
collected from AWTC were measured, calorific
TGA anslysis was done for bamboo and wood
wastes. Saw dust pelists were used to produce the
producer gas and it was cleaned and tested in GC.
Tar cracker was used to increase the production of
CO pas production. Required producer gas for FT
reaction was filled in the 500 lire cylinder at 30

bara. Yicld of reactant was not m appreciable level
due to more concentration of CO2 and other
pollotants.

Refiming of process for detoxification studies of
Jatropha seed oil

The oil exiracted from the seeds of Jatropha
curcus was Iractionated unsing differemt
techniques for the removal of phorbol. Laboratory
analysis by TLC showed that the phorbol can be
removed using a simpls methed.

Evalpation of Semielum glbym grown in
plateau ares of Utiar Pradesh adjoining
Madhya Pradesh and Uttarakhand for yleld,
guality and compogition of easential odl

For the first time 5. album trees ware infectad
by fungi for better yield of oil and slso for
improvement in oil quality. Semples of heart
wood of sandal wood which were infected by
funpi wers extracted neing orpanic solvents,

Field evalustion of superior accessions of
Jatropha curcay under micro-mission
programme in Himachal Pradesh

Evaluations of superior accessions of
Jatropha curcas were undertaken m Bilaspur and
Kangra district of Himachal Pradesh wherein, the
plantation established at Jawalaji, in Kangra
district, showed ¥ better results for
its growth and secds parameter, Various froit and
peed parameters were meagured, anslysed and
compiled

Building upon the sbove observations,

Half-gih J:I:rupha p]mutmn at ﬁhn.lmnlqi




maintained the trials at Jawalaji, distt. Kangra
data. Verious pmremeciers portaining to physic-
chemical characteristic of soil analyzed and a

Establishment of multilocational trials of 100
superior accosslons of Jetropha curcas under
the network programme of DET

A multilocational trial, comprising of 100
superior accessions of Jatropha turces was
established in July-August 2010 at GRC,
Jabalpur. The trail in experimental field of 400
equlllimdplutnmdgplantuperplotnﬁmxSm '

well with more than 78% |
swﬂﬂlnn@]ummmmmwﬂl
attributes were recorded and data sent to Biotech
Park, Lucknow for compilation.
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Biodiversity is the variety of life on carth and,
1 steady stream of ecosystem services supported
and maintained by it iz essentially required for the
ultimate bemefit of human welfare and survival.
ICFRE iy actively engaped in a wvariety of
activities in the area of biodiversity comservation
and ecological security including participation in
national and international workshops, meetings,
gymposia, seminge efe, obsetving Irternational
Biodiversity Day, capacity building through
trainings, awareness and extenzion programmes
on biodiversity and its conservation, organizing
seminars'workshope on biodiversity related
igsuss, publication of biodiversity related booka/
brochures, etc.

3.1 Biodiveruity Conservation

Studies on Taxonomy of the Family
Eulophidse (Hymenoptera: Chaicldaidea)
present in Nationnl Forest Inseet Collection
(NFIC) exeept Doon Valley.

NFI{ holds a lot of unidentified parasitoid
fauna reared from various forest insect pests and
general sweep collection both in dry and wet
conditions. Alcohol preserved collections were
sorted out for eulophids, In the present work, wet
collections from Uttarakhand, Punjab and
Karnataka were shutied. Specimens were air dried
and card mounded; taxonomically important parts
of gpecimens like antenng and wings were
dissected and permanently slide mounted in
Canada balsam. Identification work on species
collect:d from Sitabani (Ram Nagar) and Mandal
localities in Utterakhand was carried out and
following species identified as Aprostocefus spp.
Pediobius wpp., Tetrastichus fumicus and
Tetrasiichus spp. From Punjab, parsgitic eulophid
material was identified as Diphyphus np.l and
Diglyphus sp. 2. Identified new species of
Aroplectris collected from Karanataks and its
anterma and winga were mounted on a slide. Iis

3. Biodiversity Conservation and Ecological Security

Parasitic Hymenoptera collected from the tree
canopy of Vaterla indica, preserved in alcohol
was air dried and 30 specimens of Bulophidae
were card mountsd and Isbellad. Ten Eulophid
gpecies collected Bom Twmil Naidu were also
card monnted and identified as Elacherius spp,
Tetrastichus sp., Pediobius elasmi, Pediobius
sp.1, Pediobius sp. 2, Platyplectrus zp.,
Arcplectrus #p., Euderus up. snd Aprosiocetus
spp. Following 39 holotypes and paratypes of
Bulophidae were studied at Western Ghat
Regional Station of Zoological Survey of India,
Calicut, Kerala: Elachertus adimalicus, E.
malabaricus, B. lanotus, E. nedumbassericus, F.
kashmiricus, E. propodiaius, E. dericus, E.
kainophanesius, E. nuperus, E. jurus, Euplectrus
stoms, E. umbrocaxatus, E yaloticus, E.
zammoorini, E. mangericus, Cirrosplilus
acadivs, C. abalus, C. brevicorpus,
Notanisomorphella manjaerica, Pnigalio anoti,
Platyplectrux baricus, P ericatus, P daricus, P
ntdumburicus, Hemiptarsenus orizae, H, banati,
H. adity, Sympiesls acicus, S, kazmii, 5. hiplopsis,
Aroplectrus contheylae, Deulereulophus
tunctatus, Diglyphomorphomyia ebifurcata, D.
kairali, D. sholayarica, D. pledica, D.
scolofronta, D. nexius and D, srinperiensis.

Studies on Tazonomy of the Family Encyrtidae
{(Hymenoptera: Chalcidoidea) present in
National Forest Imsect Collection (NFIC)
except Doon Valley

Described a new genus and three new species
of Encyrtidae: The new penus Noyverencyrtus was
compared with Acerphapoides and found
diffevent from it. It was also compared with the
identified matenal of Zegommoencyrius
Submicans obtained on lomn from Nedural History
Museum, London and was found different from ii.
Noyesencyrtus brachyoculus was the type species
of this new genus. Another species, new to the
science, Psyllaephamus kundapurensiz, was
compared with P Mesohomotomae Singh and
found to be completely different species, Third
species, Ooencyrtus hayetii sp. nov. was




compersd with closely related species O, macuda
and O nanus and wazs found different from both.
Following species of encyrtids identified:
Blepyruzs  inswlaris, Trechnites aligarfinsis,
Syrphophagus sp., Leptomastlx sp. and Encyrius
gp. from the collection from Tamil Nadu;
Psyllaephagus garuga, Psyllaephagus
phacopteron, Trechnites aligarhensis and
Metaphycus zabratus from Uttarakhand
Pgyllaephagus virdls, Syrphophagus
aeruginorum and Copidosoma sp. collected from
Punjab Peyllaephagus virdis was a new record
from India. They were dried, card and permanent
glide mounted. Their photographs were also
taken with automontage system.

Stodies on thrips of forest and medicinal
plants, problems ceused by them and their
management in Uttarakhand.

Survey of thrips wne cartied out from
Gwsldam, Bageshwar, Karanprayag, Geucher,
Herbal Garden (Muni ki Reti), Rishikegh, Forests
of Thano, Timali and Karvapami, Chiriyapur
Nursery, Kalsi Numsery, Yamkeshwar (Pamri
Garhwal), NWFP nursery and Botanical Garden
F.R.1 Campus,

Thrips of forest tree gpecics and medicinal
plants were collected from various nurserics and
forest plamtations of upper, middle end lower
Himalayas including Shivalik range of
Ultarakhand. Gynaikothrips wzeli waa collected
from Schefflera actinophylla; Scirotothrips
dovsells and Thrips tabacl from Plumbapo

zevianica (Chitrak), Thrips flavis from Oclmum
sanctum; Mycterothrips ravidus from Eucalyptus
galls; Thrips tabaci from Terminalia chebuils;
Haplothrips gowdeyi and Scirtothrips dorsalis
from Aloe barbadensis. Lefrvothrips lefrovi, from
Thgetes erecta. Anaphothrips flavicinctus from
Perilla frutescens. Taemiothrips major from
Murrava koenigii and Ecacanthothrips
Scirtothrips dorsalis and Hoplothrips gowdey!
were collected from Adipe barbadensis,
Ginaikothrips uzeli was collected from
Schefflera actinophylia {(Umbrella plant),

Scirtothrips dorsalls & Thrips tabaci from
Plumbagn zeylanica (Chitrak), Anaphothrips
ﬂmmm (ngr} ﬁ'um Perilla ﬁ'utescm

collected on Eucalyptuz gallz. Identification of
thrips collected fiom the host plants, R
cotinus, Calendula officinalis, Occimum
sanctum, Mimosg pudica, Calenduly officinalls.
Artemisia roxburghiana, Sida cordifolia,
Pogostemon, Nerium indicum and Termiralio
arjuna is mprogress.

Digitization of the type material (E-typing)
present in National Forest Insect Collection,
FR.I, Dehradun, uvsing Aato -Montage 3-D
imaging rystem.

NFIC currently comprises about 1800 type
specics of different orders. Faisal et al (2013)
have documented buprestid type collections
deposited in NFIC, Type collection of two other
familiex, Carabidas and Cleridas, have also been
updated and documented by Fmizal & Singh
(2014) mnd Faizal et al {2014), reepectively.
Original descriptions of type species present in
NFIC were collected from different sources
inchuding books, journals and monographs. The
mfmmaﬂmmatwaaavulabhmﬂmhﬂdmpy
was first digitized vaing & scanner and then
converted into PDF format and entered digitally
into the database which was developed in

The various records of type specimens have
also besn entered imto the dstabase which
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mchudes many relevant information such as name
of species, its accession number, collection data,
holotype/ paratype, male/ female, texonomic
position, hosts, collector, identifier ets, which
were earlier hand written in various records like
acoession register record, index cards etc. The
information on scientific name of the specimen,
collection locality, collection dats, collector
nEme(s), cte given for cach specics wus tuken
from original hand written labels and where ever
necessary, corrected with original description or
published articles. The digital photographs of
type specimen were taken by Automontage 3-D
imaging system mounted on Olympus SZX-16
stercozoom microscope, The of these
mssociated handwritien data labels of specimens
have also been captured with the help of digital
camera,

Morphological taxonomy of the family
Aleyrodidae Westwood (Hemiptera:
Sternorrhyncha) of India: revisdoms of the

genera and species.-

A total of 120 plants infesied with whitefly
puparia were collected from natural forests of
Uttar Pradesh and Uttarakhand. A total of 468
permment mounts of whitefly pupria were
prepared and 45 samples were
preserved in 80% cthanol and 10 on dry leaves.
Three pest species i.e. Alewrodicus
Russell, Alewolobus barodensis (Maskell) and
Bemisia tabaci ) and adulis (71 males,
18 females) of Singhiella bleolor (Singh) were
glso mounted. Thus twenty one species of
whileflics belonging to 13 geners were identified.

The genus, Acanthaleyrodes Takahashi wes
reported for the finst time from India. A new
specics of the gemus Acanthaleyrodes infestmg
Bridelia retusa has been described. The holotypes
of 24 species of 8 genera, and 116 microscopic
slides bearing unidentified whiteflies were taken
on loan from NPC, New Delhi. Of these, one new
lpnduofmngmuwmdamdm
Holotype was designated for Dinlewrolonga flel
David and Subramaniam. The type specimens (50
holotypes and 3 paratypes) of 51 species of the
genera dcanthaleyrodes Takahashi, Alewroclava

Sonmming elevtron microgosph of ventml side of whitefly
pups, Adcanthaleyrodes sp., found infesting
loaven of firidella retusa

Singh and Tefralewrodes Cockerell were
examined which inclnde 16 species from National
Forest Insect Collection - Forest Research
Tnstitute, Dehradun and 33 species from National
Pusa Collection, IARI, New Delhi. A total of 223
Camera Lucida drawings of 51 specics were
made, which includes 51 major and 172 minor

ings of important taxonomic charscters and a
total of 230 microphotographa of 51 species were
takoen, In addition four specics were taken on loan
from Animal and Plant, Quarantine Agency,
South Korea mnd 8§ species from the Natural
History Museum, London.

SEM studies have been carried out for eight
spocies and their microphotogruphy takem. The
studied species were: Acanthaleyrodes ap and
Crescentaleyrodes semilunaris (Corbett),
Alewroclava murrayae (Singh), Dia
decempuncta (Quaintunce & Baker),
Viennotaleyrodes megapapillae (Singh), two
species of genus Alewrvclava and latmda;

o

apora (Westwood).
biologicsl stages have been taken for two pest
species, Neomaskellia bergii and Alewroclava
Jasminl (Singh).

Butierfly diversity in relation to landscape

changes in the Walayar Valley, at Palakkad
Gap In the Western Ghaty



The diversity of butterflies was studied in
Walayar Valley, covering different forest types
elements occurring both in Kerala and
part Tamil Nadn The forest types covered in
Kerala part mecluded semm-evergreen forests,
mwist deciduous forests, dry deciduous forests,
riparian forests and grasslands, Teak was the
major forest plantation species available in
Kerala part of the valley, which was also taken up
for the study. In Tamil Nadu part, the foreat types
covered were dry deciduous forests and thorny
scrub. Tamarind was the major forest plantation
species mised in Tamil Nadu part of the valley.
Two limestore mine areas located in the valley
within the forest areas and agricultyral
landscapes available adjoining the forest areas
were also studied.

About 63 species of butterflies were reconded
fromn moist deciduous forests, 41 species from
semni-evergreen  forests, 49 apmeu from d]‘j"
decidnons forests, 28 species from riperian
forests, 24 species from gragslands and 22 species
from thomy scrob forests. The teak plantations
raiged in the forest areas and the spriculiural areas
located in the forest fringes were found to harbour
a good mumber {over 45) of species, while the
Tamarind plantations contained about 35 species.
The mined out arcas were found to be very poorin
butterfly diversity, Alogether, about 110 speciea
of butterfliss were recorded from the Walayar
Vallsy. Occurrence of some of the endemic, rare
and endanpered specics of butterflics like
Malsbar Tree Nymph (Ideq malabarica),
Southern birdwing (Troides mimos), Malabar
banded peacock (Papilio budha) and Great
evening brown (Melanitis phemida) and several
species inchuded in the Schedulez 1 & 1T of the
Wildlifs (Proteetion) Act 1972 in the stady area,
WiE very interestmg.

Siudics on the species diversity of whiteflies

(Aleyrodidee: Homopters) and thelr metural
enemies in Mangrove habiiats of India®™.

Surveys were congncted in habitats
of south Indis viz.,, Muthupet (Temil Nadu),
Vypeen lsland (Kerala), Udupi, Karwar and
Honnawar (Karnateka), Coringa (Andhra

Pradesh) Chorao (Goa) and Thane (Maharashtra).
11 specics of mangrove plants were found
infested with whiteflies. All the whiteflics were
identified at the genns level In addition, 20
species of cocemellids and 13 species of apiders
were found feeding whiteflics in the manprove
habitats,

Ecological stndies on the distribution patterna
and food plamt resources of butterfiies along -
aliltudinel gradients in different forest '
ecosystems of the Eastern Himnlaya

{Arunachal Pradesh)

Surveys were carried out in forest areas of a
Anmachal Pradesh covering Namdapha and
Paldee Tiger Reserves and Dibang Valley digtrict
during the year and data were collected on 60
more species of butterflies, Databage being
prepared on 365 species of butterflies sampled

Fleld surveye belog cartled ot in Namdapha Tiger
Reserve (hottom) and the north-eastern endemic ntterfly- the

hmgle Glory, Thaumanfs dinves in Namdapha (top)
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s0 far from different forest ccosystems mn 13
districts of Aranachal Pradesh' and data for each
species were being incorporated in the GIS
platform at RFRI. As projsct sxtension
component, a three days training programmme was
organized for Farest Officers of 6 North-Eastern
states on “Identification, Ecological values of
butterflies and potential of butterfly’s inclusive
ecotourism a3 3 souree of livelihood in north
eagtern Indis” from 3 to 5 March 2014. A poster
entitled —Butterflies of North-east India-
Butterfly Inchusive Ecotounism', was preparsd
and published.

Genetic diversity of Trickoderma strains
prevalent in Forest types of North Easiesn
India and Pure cultares of Trichodermo species
ipglated from different rhizosphere seil

samples

Fiecld tours o Mokokchung, Kohima and
Meghslays were canducted for the collection of
and non rhizoshperic soil samples. A

total of 150 soil szmples were collected. Using soil
dilution plate technique, Trichoderma straing
were isolated. The isolated THchoderma species

Pure cultures of Trickoderma spacies isolated
Froma diffeeent tlzosphens aoil samples

were identified a8 T. aspereilum and T, harzigrnum
on the basiz of microscopic studics. Isolated
Trichoderma species was found effective againat
Curvularia species. and Fusarium species. in dual
culture and ficld testing.

Screening, Mentification and preparation of a
comprehensive check- liat of the
Lepidopteron fauna of Sazan Gir National
Park of Gujeratsinte

Periodical murveys (six) had been conducted in
the Gir Wildlife Sanctyary (GWS) in onder to
collect samples of buiterfliss and moths in
hundred five locations. Light trapping method
was followed for moth collection in the thenas of
GWS. The checklist of the lepidopteron fauna
Pieridas was the most dominant family, followed
by N}rmpha]idae, Papilionidae, Lycaenidas and
Hesperiidae in GWS. For the moth population,
the most dominating family was Noctudae,
followed by Arctiidas, Geometridae, Sphingidae,
Lymantrida¢, Limacodidee, Lasiocampidas,
Hyblasidas, Drepanidae, Uraniidae and
Notodontidae. Idemtified 21 =pecies of
Nymphalidae, 34 specics of Pieridae, 13 specics
of Lycaenidae, 14 species of Papilionidae, 5
gpecies of Hesperiidae as butterfly fauma.
Whereas, 13 species of MNoctuidae, 9 species of
Arctiidae, 7 specics of Geometridas, 6 species of
Sphingidae, two species each of Lymantridae and
Limacodidas and, 1 spscies sach of
Lasiocampidac, Hyblacidae, Drepanidae,
Uraniidae, Notodontidae have been identified aa
moth species from different Gir Wildlife
Sanctuary. The host range in the form of nectar
plant specics and larval food plants, preferred by
the butterflica and moths have been identified in
gixty ommbers, The most common plant species
being Tridax procumbens, Celosia argentea and
Lantana camara. Besides, planty of femily
Fabaceae and Asclepiacese were frequently
visited by the bartterflies. Screening and listing of
most important rare and endangered spscies of
lepidopteron fauna showed that Castaliug
rosimon wag enlisted in Schedule-l, Hypolimnas
milsippus in Schednle-T and 11 and Euploea core in
Schedule-IV of the Indian Wildlife Protection
Act, 1972 (red dats list). Influence of abiotic
factors ceusing changes in natoral population of
butterflies and food habits studied. and found that
monsoon to late winters was the preferred season
for the lepidopteron fauna. The interaction of
hoat-plant species, species abundance, richness




and evenness were caleulsted for cach habitut
with grassland habitat was found the best.

Diverelty of butterilies tn Sasan Gir NMatlonal Park of Guajarat

Stndy on grasses of Uttarakksnod mnd
Himachal Pradesh

Exploration-cum-collection tours were
eonductad to collect the grass specimens in the
Kangra and Chamba Districts of Himachal
Pradesh and Khirsu and Panri in  Uttarakhand.
Ca. 250 grass specimens were collected from the
visited areas, Idembification of the collected
ipecimens wae in process. Some of the identified
specimens prevalent in the study area were
Apluda mutica, Andropogon meonticola,
Arnmdinella benghalensis, A. nepalensis, Arundo
donax, Avena fetua, Coix lacrym- jobi,
Cymbopogon distans, Digitarlg cilffarls, D,

sangwinalis, D. siricia, Echinochloa colomm, E.
crus-galli, E. procera, Eleucine compressa,
Eragrostis nigra, E. tenella, E, unioloides, E,
ciliansis, E. minor, E. trimula, Setaria sphacelata,
8. viridis, 5. glaowca, Isachme albens, Poa
pratensis, Pennisefum purpurewm, Cenchrus
citiaris, Bromus unioloides, Paspalum flavidum,
Thysoleana moxima, Heteropogon comtorius,
Hemarthria altissima, Rottboellia cochinchin-
ensis, Eleusine indica, Phalaris minor, Dactylis
glomerata etc. 250 herbarium specimens are
prepared and others were m the process.

The sindy of biclogy and comservation of
endemie plants of Kalakad Mundanthural
Tiger Reserve, Tamil Nadun

Irdensive ficld SUIVCYE Were cartied out to
locate five endemic spmes and to study their
distributions, association, population and
phenological status by repeated perambulation in
the Kalskad Mundanthurai Tiger Reserve
(KMTR), Temil Nadu. Phenological
observations, distribution and recording of plant
associations for the species Kugenia
singampettiang, Phyllanthus singampattianus,
Palagulum bourdillonii and Sonmerilia
kanyakumariana were carried omt Only few
mdividuals could bs recorded in case of Sonerillc
kanyakumariana in KMTR. Vegetative
propagation and seed germination irials were also
conducted and among the species tried, only
Phyllanthus singompattiana showed successinl
rate for root formation. Sced permination trials
were conducted repeatedly bat no encopraging
results obtained for any of the species tried. Soil
samples were collected and analyzed for various
physical and chemical propertics in addition to
phytosociological analysis of the associated
gpecies.

Impact of Foreat plantation on ground flora
diversity under soll characteristics including

the prescription of management practices

Enumessted ground flora diversity in two teak
plantations in Sadivayal, collected soil samples
and analyzed them for =zoil micro flora and fauna
soil propertics.  Analyzed the data ground flors
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from all the plantations for phytosociological
perameters. A total of 47 species were enumerated
under different categories such as herbs, shrobs
and tree regencration. Oplismenus composiius
was the dominant herb spemesfmmdum:lﬂrthe
category. Teak plantations in Sadivayal and
Nilambamr suppoerted good momber of growund flora
with more than  60% of them having pood
medicinal values. The atudy inglicated that if the
ground flora and regeneration under plantation
were managed properly, it could be converted into
ploly-crop stand eapecially in protect:d ereas for

Strociure, divertily and regeneration stndics
in permanent preservation plots In molst
deciduons and evergreen foremts of Western
Ghats in Knrnataks

This study was undertaken to throw some light
unstrumm: diversity and regeneration status in
preservahcm plots of tropical Wet

Evergreen Forests in Ketleksn, Uttar Kamnada
district and in moist deciduous forests of Western

Ghats in Kamnetsksa in Karka, Bhagaveti, and
Kuligi m Dharward and Belganm districts.
Secondary data in PPP records of these fve gites
was utilized as baseline dets snd past dats on
higtory angd management, Parameters related to
structure, diversity and regemeration were
quantified. Each plot (between 3.0 and 3.7 ha. in
size) was completely enumersied. Later,
secondary data recorded since 1936 at periodical

mtuvﬂs,wm?mﬂntedandwmpamd.ﬁu_lds

dmcnmibluandumquuchangmmﬂndwmﬂyas
revealed by vanious indices such a3 Specics
richneas, Shannon's index, Evenness index,
Similarity index and species composition.
reapect to density and basal area, also changed
within this time frame, Conmsimaints in the
establishment of regenerates at pole stage in some
species woere noticed Overall changes in species
comporition, over the past 75 years could not be
attributed to normal wvepetational enccession
trends alone, If these trends truly reflect the
curremt status of forests in Western Ghats, it could
well be a causs for comeern.,

Investigation on foristic diversity In tesk
plantstion of various age groups in Barowapara
Project division, Ruipur, Chhattisgarh.

improving soil propertics and incressing
vegetation structural complexity, Stadies were
carried out to determine the changes in plant
diversity and soil propertics in teak plantations of
different ages. Phyto-gociological sludies were
undertaken in teak plantations by laying owt
quadrats in 25 compartments of Rawsm, Raikem
and Sirpur Range of Bamawapars Project
Division, Raipur Chhattisgarh, 48 trees, 12 shruba
and 36 species of herhs were recorded from these
plantations.

diversity in iree layer of the plantations increasing
with the age of plantations. The dominant irees of
Rawan range were Teciona grandis,
Lagerstroemia parviflora, Cleistanthus collinus,
Terminalia tomentosa, Buchanania [anzan,
Pterocarpus marsupium, Madhuca indica,
Dipvspyros melanoxylon, Anogeissus lmtifolia,
Bridelia retusa, Semecarpus anacardium,
Schlelchera oleosa, Lannea coromandelica,
Terminalia bellerica, Careya arborea, Cassia
Baukinla purureq. In Raikera Range, dominant
tree species were Teclona grandis,
Largerstroemia parvifiora, Anogeisrus Iatifolia,
Dipspyros melanoxylon, Cleistanthus collinus,
Madhucea indica, Chloroxylon swietenla, Lannea
coromandelica and B’Hgﬁﬂa tinctorda. In Sirpur
Range, dominant species were Tectona grandis,
Chloroxyilon swietenia, Largersiroemia
parviffora, Terminalln fomentosy, Anogelssus
Laiifolia, Madhuca indica, Cliestanthus collinus,
Gardenia latifolia and Bridelia retusa

Species richness and diversity in herb layer was
found to be higher in younger plantstions.
Physico-chemicsl properties of soil showed no
gignificant chenpges under different aged
plentations, This completed project iz under
writing.

&




Monitoring the impact of Climate variables on
plant diversity in Bhimashankar permanent
plot of Sub-tropieal Hill Forest of
Maharazhtra

One of the goals of the ceology is o study the
succession in the forest community and predict
future trends. Permanent preservation plots
provids such an opportunity. Studies were
therefore comdueted on vegetation parmmeters in
Bhimeashankar permenent preservation plot of
Sub-tropical Hill Forest of Maharaghtra,
Enumerstion of vegetation was carrisd out in
thres permanent preservation plots. 30 quadrata
of 20x20 m by laying. 120 quadrats of SmxSm
size were laid out for the study of shrubs and
saplings along with invasive species and 120
quadtats of Lm x 1 m for herbs and prasses .
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Vegetation change matrix, determining
temporal changs in the structure and composition
of the wvegetation in preservation plots of
Bhimsaghankar was prepared. 14 new specics
(withno hmtonulrecord) were recorded from the
preservation plots, Rng:nmnnn status of
dominant rees was dstermined using size class
digtribution cnrves. Based on the sindy,
suceession trend and future tremds in vegetation
pattern of the preservation plot was determined.
The completed project iz under the process of
writing.

Impact of Prosopis juliflora on blodiversity,
rehabilitation of degraded community Iands

and sourve of livelibood for people Rajasthan

Extensive siudies were carried out in
Bhilwara, Dholpor, Jhalawar, Jodhpur, Kota,
Rajsamand and Sawsi-madhopur districts of
Rajasthan to study the impact of £ jufiflora on
biodiversity, rehabilitation of degraded lands and
source of livelihood. 42 exotic & indigenous
floral diversity found associated with P. juliflora.
Thirty five apecies of invertebrates inchuding,
seed bruchids were found feeding on P, julifiora.
Eighty two species of vertebrates were also found
associated and dependent on B juliflora. The
muain utilization of P fulifiora in the region as fucl
wood & for bio-femcing, Pods are utilized by
herbivores as food. Leaves were eaten by
Hanuman Lengurs. The trees utilized by aves
inchuding 29 specica of raptors for perching.
Studies on plant specics revealed that both exotic
as well aa indigencus tree species were growing in
the areas of P juliffora. Some of the important tree

Avian epecics using P fulilora for perching

Praovopis fuliffora s a sourve of Tuel wood

lopical and ical ( of fi 1)
uscs of Prawopls jfuliffora

species documented were; Acacia nilotica,
Albizzia lebbeck, Azadirachia indica, Anogeissus
pendula., Butea monosperma, Dalberyia sizsoo,
Fleus benpalensis, Prosopis cineraria, Salvadora
8pp., Acacia tortilis and Leuceana leucopholea.

Dorumentation of sacred proves of Rajasthan
angd sssessment of biological diversity In some
of them for Improved mansgement snd
people's livelihoods

Sacred groves {Oran in western Bajasthen) are
scattered and do not enjoy protection via a federal
legislation. While these lands have not even been
declared as foreat lands, effective legislation can
not be applied in the case of offenders.
Developmental activities and encroachments
affects comnmmity forests. In view of the above,
thig project hes been taken up: (1) to document and
assess floral diversity of the important "sacred
groves' in different districts of Rajasthan; (ii) to
idenﬁﬁ'andrmrdfmmaldimitymuntuadin
the above-mentionsd "sacred groves'; and (iii) to
gugpest amitable manasgement stmategies to
increase, diversity and productivity for improved
local benefits and climate change adaptation.

A total 118 sscred groves throughout
Rajasthan (all districts) were surveyed and their
plant and animal diversities reconded In addition,
people's parceptions was also recerdsd about the

&




problem and to sct vp on i, Calculation of
divessity variables and Importance Value Index
(TVT) indicates that these sacred groves represent
varying subgroup of forests. Some of them were
not even available in foreats. Salvadora olecides,
Capparis decldua, Anogelsus serecea, Acacia
leucophioen, Frosopis cineraria, Ziziphus spp.
were dominating in arid areas, whercas, Tectona
grandis, Anogeissuz pendula, Acacia nmilotica,
Holopetelia Integrifoiia, Phoenix sysvestris were
dominating in semi-arid regions. Some of the
gscred proves were of mixed vegetation category
like: Acacia nilotica and Pcineraria ot
Holoptelia integrifolia; wheress, others were of
pure patch of single species like Adnogeisus
pendula in districts covening Amavalli, A
combination of S.olecides, Azadirachta indica,
Acacla leucophloes and B cineraria spp. was
also observed in Alwar district.

Some of the sacred proves were imporiant
habitats even for the binds end wildlife. For
example, at village Kala kho (Kaly Dasg Ji ki
Dumgari) in Dansa districts, Anogeisnus pendula
was the dominend species. It over aped trecs
Tacing towards up hills have developed cracks.
Other interesting observation was availability of
larges population of parakeets with their nest/
burrow in more than 80% of the trees (burrow
ranging from 1- 4 in numbers). Lots of threats are
there putting pressures on these vahuable
common Tesources that needs effective

management with people participation.

_f'ﬂ- ey -

Anogmizrue pendila mndgmvcmwmg
& hill in Deusg

Taxonomy snd Moleculsr Analyzis (through
RAPD-PCR) of moths (Lepidoptera) of Cold
Deserts (Spiti and Leh) of Tndian Himalayas

After finalization of the sites for collection of
identified faunal clements at Koyleng, Pooh,
Tabo, Kaza end Leh, necessary ecological
observations were reconded and moths were
mllactud, stretched and stored for permsanent
preservation. Some duplicete specimens were
also kept at -20°C for RAPD-PCR study.
Marphological study of moths was carried out for

During the year, remaining data, collected in
the past were analyzed including wing
preparation. Genitalia of 25 specics waa also
carried out in the laboratory from the preserved

Annual Report 20/3-14

3



Annual Report 2013-14

material. Species identified mcludes i. &. Agrois
ypsilon, G. operculella, ¥ rorella, S. litura,
Plusia orechaisea, Diamond back moth,
Polyphaenis confecta , Hellcoverpa armigera,
Xestia C-migrum, Ochropleuravallesioca.
RAPD-PCR analysis continmed in the laboratory
and 20 specimens of moths were treated for
molecular analyxzis. Work on the PCR analysis of
moth is in progress meluding new indtiative of
enalyzing the moths of Cold Deserts for
molecular characterization, All four sites ie
Kevylong, Pooh, Tabo, Kaza and Leh were visited
fir collection of moths, Dats on vepetation £
environmental factors were also collected, Moths
has been collected and stretched and stored for
permanent preservation. Some duplicate
specimens have been kept at freezing temperature
for PCR study.

It was found that all the three species showed
the band variance whem applied with OLAG
primer whereas, when applied with OLA7 only
Helleoverpa armigere produced bands. The
others did not produce the variance. The results
reflects OLAG ag tnuch better pritner to carty out
the RAPD-PCR. studics.

Morphological studies of moths were carred
out for taxonomy and identification of moths. A
total of 170 specimens of moth (Lepidoptera)
species were collected from various localities of
¢old degerts of Leh and Spiti. 10 species moths
identified as Agrotir ipsilon, G. aperculella, ¥
rovella, 8. litwra Plusia orechalsea, Diamond
back moth, Polyphaenis confectn, Hellcoverpa
armigera, Xestia C-nigrum, Ochropleura-
vallesioca. All these species were identified
taxononycally and a comparative data of the
genetic variance established through RAPD
-PCR.

Ecological diversity of Kawal Tiger Reserve in
Andhra Pradesh-A benchmark stndy

Field tours for ecological monitering of the
project asite was conducted alony with tree
inventory study and for preparing check list of

flowering planis, gmsses legume fodders and
other fodder specics. Similarly, direct snd indirect
evidence of macro fenne population was
estimated using standard procedures which were
identified. Photographic evidence of spectmens
collecied was done wherever possible,

Networking Projects on Bestorationm and
Reclamation om degraded site (Nodal:FRI)

Monitoring of the changes in flors and famna
in the Reserved Forest along the Thellavagu
Nallah, Kothagudem, and A Fwazundertaken.

Among tree species, Pongamia pinnata was
the dominating plant specics ocoumring in the
gtudy area with higher IVL Other tree species
found in the area were Progopis fuliflora, Mimosa
himalayana, Simarouba galuca, Syzygium
cumini, Holoptelea integrifolia, Among herbs,
ghruba and treca Aristida sefocea, Waltheria
indica, Hyptis suavenlens were dominating in the
study area. Various brids such as weaver birds,
parrots, grey francholin, loyel, myna were
obzerved during the entire part of the project
period. Monkeys, monitor lizard (Ferasus =p.),
Butterflics (Lepidopteran sp.) were cited directly.
The presence of wild boars was noticed through
the symptoms of soil disturhance. The present
sindy showed that, among the plant specics, the
number of herbacecus species, shrubs and trees
had increased to indicate ecological improvement
and increassd plant diversity.

32 Forest Botany

Inventorization, characterization and
comfervation strategies of selected rare and

endanpered plant species of India

Rare and threstened specics of Uttarakdhand
were selected for project. Species likke, Hex
peeudo-odorata, Catamixis baccharoides,
Sophora mollis and Pittosparum eriocarpum
were sindied. Herbarium was consulted to trace
location of occurrence of above rare and
threatened species. Extensive field survey was
carried out in Mussoorie, Jhari Pani, Hathi Pacn,




Rishi Kesh and adjoining areas, Rajaji National
park ete. Belt transect method was used in the
atudy. Pittosporum erivearpan was found in the
Jhari Pani and Hathipaon areas. Population of the
species was very much less in the area and were
found in the slopy termain from where seeds ofthe
plants were collected, Rex preudo-odorata was
found in the Hathipaon, only 5 trees could be
traced in whole Mussoorie and adjoining areas.
Sophora mollis was found in the Sahasteadhare
area but the population was very less, Flowering
was obsarved m the month of March. Seed and
stem cutting of above species were collected and
plented in polybags in the Botanical Garden for
ex-situ conservation. Population structurs and
regeneration potential of Indopiptadenia
oudhensis was carried oot in Champeawat
Division of Uttarakhand and adjoining areas.
Overall good regeneration was observed m the
arca,

313 Ecology & Environment

Ecological sindy of waterdbed in Mussoorie
Hills (Dehradun)

The astudy was conducted in protectsd
plentation, degraded plantation, degraded natural
forests of Mussoorie area and protected natural
foreats durmg summer, ram @nd wimter scasons to
understand phytosociclogical attributes of
herbaceous species. Grasses divemsity was
cbsearved maximom in degraded landscapes.
Depgraded natural forest was burnt during hume
2013 end, therefore, impacted herbaceous plants
diverzity vis-a-vis infiltration capacity.
Microclimatic data showed more relative
humidity (%) and less temperature (°C) under
protected plantstion and protected natural forest
tham that under open land data. For dstermination
of soil moigture in all landscapes, soil samples
from the depth of 0-30 cm and 30-60 cm were
collected Results revealad that soil moisturs (%4)
undder -30 cm depth, from all landscapes, except
prodected nedural forest were more, than that
under 30-60 cm depth whereas under protected
natural forest it was vice-versa. Infiliration study

under protected plentation, degraded plantation,
degraded natural forest and protected natiral
forest were carried out during winter season. The
rate of infiliration capacity was found in the or der
of protected natural forest™ plantation™ degraded
natural forest> degraded plantations. Due to
forest fire under degraded natural forest curing
summer, infiltration capacity, during winter zot
reduced manyfold m comparison to epnng
season. Hourdy infiliretion capacity revealed that
in 1% hour, infiltration under protectsd natural
Torest was 39.17%, 563.58% and 219.80% more
than in the protected plantebon, degraded
plantation and degraded natural forest,
respectively whersas during 2™ hour it was
13.17%, 583.13% and 241.57% and during 3"
hour it was 21.67%, 610.98% and 259.67%.
Results showed that during 3™ hour the nfiltration
capacity utder protected nadural forest wia rapdd
in comparison to 2~ hour and than in the protected
plantation, degraded plantation and degraded
natural forest. Result also showed that protected
natural forest was hydrologically more sound as
compared to other forests.

Impact of human indoced disturbances on
regeneration snd population structure of
Rhododendron arboreum and Myrico esculenta
in mid-hills of Garhwal Himalaya

Seed germination of X arboreum and M.
esculenta was recorded higher under open
exposed gites then thet under thick cancpy cover
in the fisld. Seeds of Rhododendron arboreum
wers collected from the field, and stored m
laborntory to develop storage protocol. Seed
viability of R, arborewss was found declining over
the years from the date of sesd collection. The
germination pereentage of Rarboreum wou alio
found declining from 80-90% to 40-30% over the
years from the date of collection /storage of seeds,

Identification of extent of forest lands in forest
fringe villages

The major componenis of the projects were
socio economic survey of the selected villages.

\\
("
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ecological survey of the forests area, data storage
and interpretation. Therefore, the socio economic
and ecological survey work in 10 districts of
Tamil Nadu, one district in Kerala and gne district
m Andaman was done. The data of all the
surveyed districts was entered in the Web portal.
The draft report with respect to socie economic
and ecological survey also has been prepared As
regards Kerala state, the survey has been mitiated
in three districts viz. Malappuram, Palakkad and
Emakylum. Heological and sociceconomic
reports for 12 districts have also been prepared
and sent to FRIL

Study on beneficial microbial interaction with
trees in heavy metal polluted sites in Tamil
Nadun

Reclamation and rehabilitetion of polluted
gites is very much essemtial to save life on the
carth. It 8 neccessary io apply an intcgrated
approach, involving suitsble chemical and
biclogical emendments such az plants end
benaficial microbes, for the successful
remediation ofheavy metal contaminated woils. In
the present study, aftempts were made to
investigate diverzity status of diffevent plant
species occurring in and arommd different
industries, Among different plants, the
herbaceous plants were fonnd very common in all
the study szites, followed by shrub species.
Among shrub epecics, Calotropis gigantea, C.
procera and Prosopis julifiora were fonnd in all
the study locations. In tannery effluent treatment
area at Dindugal, Suceda maritima was found to
grow well in the aludege and in the surrounding
areas. Statns of heavy metal elements was found
high in non-rhizosphere soil zamples rhizosphere
onee in afforesied site at Trupur. Among different
study locations, tannery efftuent treatment site
showed maxinmym amounts of heavy metals, In
this study, total of 137 izolates of PGFRs and other
heterotrophic bactetia were isolated from
different polluted sites and maimtained in the
germplasm bank of IFGTB. PGPR isolates,
producing highest growth hormone (TAA) =nd
showing maxinmum phosphate solubilization were

selected for moleculsr chamacterization. Genuos
and species level identification of different PGPR
isoletes wes also done, The sequences of all these
isnlates were submitted to European Molecular
Biology Labomatory (EMBL) and accession
numbers obtgined. Some of the PGPR isolates
viz., Achromobacter xylosoxidans, Micrococous
hateus, Racillus subtilis, Azolabacter vinelandii
production of IAA, ammonis, catalase, P
solubilisation and heavy metal tolerant potential
under in-vitre condition. Efficacy of all the
selected PGPR and AM fimyd on prowth of
tannery sludge samples in nursery was also
sindied The results of the smdy indicated that
secdimpe treated with PGPRs and AM fimg had
better prowth performance as compered to
wninoculated ones (control). The zeedlings of
Caliophyvlum inophyllum and Caruarinag
equisetifolia withstood the presence of tannery
sludge semplea treated with PGPRs as compared
to other tree species. Among different treatments,
combmned application of PGPRs and AM fungi
treated scedlings in tannery shudge samples
ghowed meximum plant growth and survival as
compared to other treatments.

Population stracture, regeneration statns and
pollination ecology of Delbergin latifolia and D,
sissoldes

The population staios of Dalberging was
assessed in Salem Forest Division {Tamil Nadu)
angd Nemmara Forest Division (Kerala), In Salem
Forest Division, which is situated in the Eastern
Ghata, D. latifolia alome weas present, but, its
population was very sparse, with poar height and
The habitats of the specics m this Eastern Ghats
portion were more or less rocky slopes of the hills.
In Nemmarn Forest Divigion, which falls in the
Western Ghats, both Dalbergia latifolia and D.
sissoides were found together, in almost equal
numbers. There was & preponderance of meture
treas of higher girth clagses in all the locations
studied, with very less momber of pole stages and
gaplings. The regeneration was found scanty.




Phenological studiss of both the species were
also conducted in the area.

Development of Site Specific Regeneration
Aungmentation Plan for Potential Degraded

Aress in Western Ghais

Experimental trials established at four sites in
Attapaddy Reserve Forests (Sirgvani, Pudur and
Thathengalam) and Silent Valley National Park
buffer rone (Panthanthodu) with selected pioneer
and canppy species as given inthe table,

Wet alte Molst eite Dry Site
(8irovami & | (Thathengalam) | (Pudor)
Panthanthoda)
Fionesr species
Maesa indica | Helicteres isora | Taremna
asiatica
Macaranga Macaranga Dodonges
peliota peliaia Viscosa
Clerodendrum | Clerodendrum Clausena
ViSTOSHm. ViSCOSIN dentata
Olea diccg Holgrritena Mundiules
prubeycens sericeq
Syzygivm Glycosmis Glycosmis
cumini mauritiang marifiana
Canopy species
Palagulum Terminaiia Holoptelia
Dimocarpus Halding Azadiracta
Mesug ferrea | Gmeling Chloroxylon
Prumus Xylea xylocarpa
ceylanica
Euodia Pterocarpus
hon-anlbenda | marsupiem

Better survival of pioneer apecies, Sysvefum
cumint (67%), Olea divica (56%) and Measa
indica (7T0%) in wet sites; Helictervs isora (63%)
and Maocarenga peltata (52%) in moist mte;
Tarenna asiatica (64%) md Dodonaea viscosa
(55%) in dry site was observed. Among canopy
species planted, very few individuals of Melicope
lunu-onkenda and Dimocarpus longan in wet
zits; Xylea xylocarpa, Terminalia bellirica and

Gmelina aorborea in moist site; Chlorexylon
sweitenia in dry site survived. Growth
performances of these species indicede thad
certain  camopy specics can be utilized for
speeding up of eco-restoration measures in
gimilar degraded foreste for the first time
Information on seed handling of different pioneer
specics has been generated.

Pollination estomology: Diyvnamics and role of
Insect pollinators in frwit set of species of

Ronneratincese and Avicenniaceae in

Mapgroves of Karnainkn

Surveys were conducted in different selected
sites located in three forest divisions namely,
Karwar, Kundapura and Mangalore on a
bimonthly basis doring 2011-13 & floral
morphology, flowsrmg seasom, different floral
phenomena and pollination biology were sindied.
Flower visiting insects were collected from five
major mengrove species namely Avicennia
officinalis, A, alha and A, marina (Avicenniaceac)
and Sonmeratia caseolaris and 8. alba
{Sormeratiaceas), processed and identified. In the

present study, & tolal of 72 epecics of flower
visitors were documented.

Detailed studies were conducted in two
species, one from Avicenniaceas (4. afficinalis)
and one from Sonneratincese { 5. caseolaris). The
experiments revesled that 4. officinalis can
reproduce thromgh both cross pollination and
gelfing, with preference for cross poellination.
Twenty three species of flower visiting insects
belonging to 15 families of four insect orders were
found to visit the flowers of A. officinalis. The
£.30 a.m. end 11.30 a.m. Arnts were recorded to
spend maximum time while foreging whereas as

Lepidopterans vizited flower far a very short time.
Percentage of stigma contact during foraging was
foumd higher in case of Dipterans and visitors
belonging to Apidas (Hymenoptera).

5. caseolaris peak flowering was encountersd
in the months of January, February and March
(39%, 62% and 29% respectively). Insect
exclusgion resulted i wvery less it set in
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5. caseolaris. The study revesled that
8. caseolaris offired both nectar and pollen to the
vigitors, Hight speciea of insects belonging to 4
families of 3 onders were recorded az flower
vizitors of 8. caseolaris. The peak msect foraging
time was reconded between 6.30 am. and 10.30
a.m. Popilla propingua spent mexinmm time
while foraging whereas as Alishaccka amphithae
visited flower for very short time. Apis dorsate
was found to forage for moderate stretch of time,
Percentage of stigma contact during foraging was
found higher in case of Apis dorsata and Xplocopa
sp.

Asaemblinga]lﬂninformaﬁminviewofﬂm
selected key attributes of Howers and ingect
visitors, plant- wise major pollinating insects
were determimed for the selected major Mangrove
species of Karnataka coast, A deteiled study was
done on pollination biology and the role of insects
in fruit getting in two major species, Avicennia
officinalis and Sonneratia caseolaris of familics
Avicenninceae and Sonneratiaceas. Reproductive
biclogy experimenta clearly indicated
outcrossing made of reproduction in both A
officinalis and S. caseolaris. A. officinalis has
trace amount of nectar and pollen to attract the
visitors. Availability of copious rewards es pollen
and nectar helped 8. caseolaris to attract visitors
within shert floral life. Members belonging to
Diptera and two species of Hymenopterans
namely Trizona sp. and Amegilla sp. were found
to be most frequent visitors of 4. officinalls.
Sugmamntaatwasfnundhmgharfurﬂlmm
in comparison to the other flower visitors. Apis
dorsata Fabr. was found onc of the chief
pollinators of both A. offfcinglis and S, cascolaris,
Xylocopa sp. was recorded ax the chief pollinator
of only §. caseolaris. The project completion
reporthes besn submitted,

Population dynamics of threatened medicinal

planis specics growing in buffer and transition
zones of Tndoba—-Andher] Tiper Reserve

Matrices have emerged as an important tool to
study age structured populations. Sinmulation and
clagticity smalysis for population projection
matrices help us predict the fate of popmlations.

The population dynamics of endangered specics
will help in devising effective conservation
strategies. The study was undertaken on
population dynamics of two vulnerable species
growing in the buffer region of Tedoba Andheri
Tigex Reserve,

For the selection of species, rurveys wese
conducted m the villages of buffer zome of
Tadoba-Andheri Tiger Reserve. Medicinal planis,
healers were enlisted. Information on the
availability of the medicinal plants was also
gaﬂ:r.md. Based on the survey, two medicinal
plants viz., Uragrig picta and Androerephis
pmicu!a&:wmselmdfmﬂmstudy Densgity of
these species in the ziudy area was determined
uweing adaptive clusier sampling. Populations
were identified for the study prrposcs. Permanent
plots were marked in belt transect along the
gradient in the identified populations. Five
permanent quadrats wore Isid In each population
(9 populations). All the individuals in the sanple
were marked, and monthly growth data were
recorded from each quadrat. Seed production of
marked mdividuals in the population was
determined, avil samples collected and analyses
done for the physicochemical properties.
Experiments to determine seed viability and seil
seed banking carried cut  The population growth
rate will be determined with the use of matrix
projection modela




Comservation, management and willization of
selected ratiany of Assam,

Six apecics of Tattans of Assam were selected
for the study survey, inventorization and
documentation of rattan diversity of Assam;
studies on population dynamics and
demography; standardization of nursery
techniques for multiplication of canes;
correlation of soil characters with growth
parameters; mutitional analyses of rattan shoots
which were duly carmied out. Rattan gerpmasm
bank and rattan nuriery were also satablished at
RainForest Rescarch Institute, Jorhat.

During 2013-14, field survey for rattms in
North Cachar Hills, Karbi Anglong, Manag
National Park and Guwehati Forest Division
were carried out and recorded information on the
distribution of species, phenology and population
dynamic. Herbarmmm sample collected, were
processed. Soil saamples (40 no.) collected during
suneywereanalymdforphymcall;mperhﬂ-pﬂ,
texturs, bulk density and chemical properties-
maummd:mmtlun

The nutritional analysis of shoots of Calumus
flagellum and C. floribundus revealed the
presence of proteins, carbohydrates, minevals,
cilories, sd distary fibres in higher mmounts in
comperison with other lesf vegetables and
bamboo shoots, as reported in other edible rattan
gpecies. The low level of sodiom, negligible
amounts of fat, and the presence of high levels of
vitamiin B complex make rattan shoot more

nuiritious. Rattan shoots, used for consumption in
Indiia are at present, mnsﬂy extracted from the
wild. Aa most of the species were facing severe
declines in their natural populations, the
cultivation of rattan on fanm land amd shifling
cultivation land not onty aids in their conservation
but also generates additional soarces of income to
the rural populace.

Identification of soll-vegetation relations amnd
indicator species for assessment and
rehahilitation in lower Aravalll,

Five foreut blocks narmely, Trisulia, Moetimori,
Bars Nandra Kho, Sabalia and Borvad situated in
Benaskantaha and Motimori districts in Gujarat
and Banaswara, Rajasmand and Pali districts in
Rajasthan, mespectively with annual average
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Indlgafera asiragaling ot Bem Nimdm Kbo, Benswim

Anopeiznon peadual + Rhus mysoreisls st
Borwad site, Pali

rainfall of 988 mun, 961 mm, 950 mm, 568 rmom
end 424 mm respectively were studied with
ohjectiver: (i) to study physical propertiezs and
nutrient status of soil derived from different
parcnt material, and (i) to study wvepetation
strocture end indicator species on dominant soil
types. Based on IVI values, these sites were found
dominated by Wrightia tinctoria, Teciona
grandis, Lanea coromadelica and Anopeissus
pendula among tree species and ﬂb-c!anﬂm
arbor-tristis, Lantana comara, Rhus mysorensis
and Euphorbia ceudicifloin emong the ghrubs,
respectively. Alph-diversity for herbaceous

ion for the re ive gite in 2013 was
however, 82, 89, 89, B0 and 60 in which Hyptis
suaveolens (IVI=29.9), Apluda mutica
(IVI=57.9), Apluda mutice (IVI=T76.8),

Heterapogon contortus (IVI=74.5) and
Tetrapogon tenelfus (IVI=54.8) domineted at the
respective zites. Gama-diverzity of the
herbaceous vepelation were however, 142, 144
end 171 in 2011, 2012 and 2013, reapectively.

Soil water content remained highest at Bara
Nandra Kho gite and lowest at Borwad aiie
thronghout the study peried. Seil pH and
electrical conductivity showed variations among
the years. Soil omgemic carbon indbicatsd an
increaping trend from 2011 to 2013,
Concentrations of NH-N, NO,-N and PO,-P
showed variable trends due to varistions in soil
water availability, but incressed to highest in
2013.

Phytoremediation of soil for prodectivity
enhancement during land disposal of effluents

Survey was conducted of eifluent disposal
plong Jojari river bagin starting from Nandms
Kurd, Doli in Jodhpur District and Bandi starting
from Bumadra and ending Nehda Dam in Pali
district (before monsoon) to documenmt most
efficient phytoremediation species. Thirty eight
species were recorded, m the sffluent disposal
arca, out of which 5§ species of trees, 4 species of
ghrubs, 7 species of under shrub and 22 species of
herbs.

A Lysimeter experiment (non-weighing type)
wasludﬂuthRBDmBOmhofmixzxz

m’ with seven forestry tree spﬁcms This
experiment was conducted, employing i nnganon
with treated inchztrial efflyent water of

with 3 irrigation lsvels (0.5, 0.75 and 1.0) and
cantrol (0.5). Effluent water given for irripation in
lysimeter tank was, analyzed and maxirmum pH
5.7, EC 18.49 mScm”, alkalimity 20000 mg/l,
Chlorine 204.75 mp/l and hardness 5200 mg/l
were Tecorded. Preliminery observations
indicated that Adzadirachta indica, Eucalypius
camaldulensis, Prosopis juliflora,  Salvadora
olecides, 8. persica and Tamarix aphyila
exhibited better growth under the influence of
offtusnt water. Prosopis cineraria however,
exhibited better prowth performamce in control
(ground water).




Field trials were laid out at Jodhpur. Four
Iundred eighty plant seedlings of ten forestry tree

species viz. Acaria milotica, Ailanthur excels,
Azadirachta indica, Eucalyptus camaldulensis,
Prosopls clnevaria, Prosopls juliffora, Tamarix
aphylia, Tecomella undulata, Salvadora oleaides
and S, persica at 3 x 4 m’ spacing were planted in
Split Plot Design. One hundred fifty seedlings
were plantad in border Tow.

Anessment of pugrul germplasm for studying
population density, diversity, female-male
plant's ratlo for in- xifw and ex- sitn
Comtervation in Bagasthan.

Commiphkora wighiii (Guggal) is an important
medicinal plant of and region of Rajasthan &
Gujarat. Many cominercial products are mearketed
nationally snd internstionally. However, its
ruthless exploitation and lack of cultivation
practices of this specica has led to decline in its
population continmously meking this plant
vulnerable and category as 'data deficient' in
assemblage of TUCN (2008). Government of
India has included it under RET (Rare,
Endangered, Threatened) category. Aim of this
project was to study population density and
asscssment of genetic divergity in population for
its conservation.

Selected from all over Rajasthan
were vegelatively propagated and germplasm

bank established in the ficlda of AFRI, Jodhpur.
Left over ares viz, Sariska and Bharatpur wers
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surveyed. Germplasm of Guggal was
characterized by DNA marker studies.
Guidelines were prepared for seed germitation
and vepetative propagation. The

shows genetic relationships among 109
genotypes of Commiphora Out of thess, 98
genotypes belong to Commiphora wightii and the
reat of 11 genotypes to Commiphora agallocha.
The dendrogram comprises of two major clusters;
one closter comsisting 9 gemotypes of C

i

| agallocha and the other cluster having 98
genotypes of C. wightil and 2 genotypes of C,
agallocha.

Gl Dibrtmnos by Jetcard’s aimilitty oosffickent

98 genotypes of C. wightii and 11 genotype of
C. agallochs genctypes.
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Ecological Studics on Digtribntion Patterns
and Food Plant Resources of Butterflies Along
Altitndimal Gradients in Different Ecosysiems
of Western Himalaysn Sub-Alpine Foreats of
Himschal Pradesh

Himalsya - one of the largest and youngest
mountgin chains in the world, covers aronghly
10% of India’s total land surface. Variations in
terms of itz size, climate and altitadimal ranges
have created environments those were migque and
characteristic to this region only. The diverse
climate and the varied environmental conditions
of Himalaya supports diverse habitat and
ecosyetems with egually diverse life forms. It
provides an important habitat to the flore and
fauna inchuding 9,000 species of angiosperms
and, hence, considered 28 the hot spot of
biodiversity.

Areas in the defined eco-systems were
surveyed and six sites for camying out in-depth
gtudies pelected at Chansal (Shimla), Machi
(Manali), Kalatop (Chambe), Bhangal (Kangra),
Hatu (Narkanda), Chitkul (Kinnanr). Thres sites
i.c. Chansal (Shimla), Marhi (Manali) end Hata
(Narkands), were visited for collection of
butterfly fauna during the year and 32 specimens
of butterfly from Marhi, 37 from Chansal and 40
gpecimens from Hatu were collected. Famsal
material, thus, collected was stretched snd stored
and some duplicate specimens kept at freezing
temperaturs for further taxonomic studies. GPS
coordinates were also reconded from selected
gites. Host plant of bunterfly species was collected
and identified Data was statistically analysed
adopting standard methodologies.

Dk Clowded Yellow / Cofias Fieldii (Menetries}
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Apollo Butterfly

Thig specien of barttefly hae besn collectsd fromHatin
alpine forest of Weshem Himalayn The species flies close
to groumd geen barking on rock bede and mesdowa of
Haita.

Natural regeneration studies of important tree
species of Nallamalaiy, Seshachalam hills and
Kanndalinya wildlife samctnary of Eastern
Ghats of Andhra Pradesh

Local commmunitics were consulied for
ideniifying their priorities for ¢certain important
species gnd their perception about natural
regeneration; identified reasons for low
Tegeneration; in =n species which they felt was
economically important epecies. The freque-
neies, density, basal area of all important species
in each of the forssts of Nallmalai were studied in
permanent guadrates set up for the purpose.
Quadrates of three sizes [000sqm (3L.6 x 31.6
m’) end 5 x Sm four plots for studying regener-
ation of seedlmgs and plots in each 1000 3q m
quadradea were get up in all the four comers, The
arcas of Seshachalam and Koundinya are being
tackled now.

Evaluation of performance of shola species of

the Nilgiris wmder projected climate change
conditions

Three: sholas were identified for carrying out
climatological, phenological and regeneration
studies. Climate data for 20 years was
consolidated for the purpose. Florigitic diversity
stndies in progress. Phenological date and
Tegeneration studies from the sholag identified
for carrying out climatological studies is
underway

Impact of invexive species on plant diversity In
selected forest sltes of Utiarakhand, Harvana

and Punjah

Species such sy Lantang camara, Ageratum
conyzoides, Eupatorium adenopharum,
Parthenium hysterophorim ete. were selected for
mnpact asecsament. Florstic sorvey of Mussoorie
and adjoining areaz was carried out. Biomass of
Eupatorium adenophorum was estimated. Stevia i
obovaia was a new tecord of invasive species, ;
from Mussoorie area. This species was the native
of North America. Impact of invagive species in
the Jhajra Range mdAnhamlemguwasﬂmad
out, Dominant species of the ares was Shorea P
robusta. Arca was heavily infested by Lantana
camara. Ardisia solanacen, an associate of wet
Sal was dominant in the Jhajra end Asharodi
tatirs, Specicd wa posing great threst to other
species. Quadirat study was carried out in control
and Lantana end Ardisia infested ercas. Biomasa
estimation of Lanfana camara was alsp done.
Vegetative analysis by quadrat method was
carried owl in Champawat (UK), Derpur and
Kaleshar (Haryana) Forest. Invasive species like
Ageratum, Argemone, Parthenium etc were found
in the area. In all the areas Lantona camara was
found as majer threat to the indigenons species.
Analysia of data was in progress. Potential of
invagive apecies such ay FEupaforium
adenophorum, Ageratum conyzoides,

Parthemium kyterophorim ete, for peper making
was being mnalyzed.

3.5 Seed Science & Technology

Standardization of techniques for germination,
collection mnd maintensnce of maximom
viability of fomr important tropical species:
Brideliz retusa, Stercuwlic arens, Boswellia
serrgta and Saraca indico

Study on seed maturation of Boswellia serrata
ghows that germingtion was best after full
maturation at 68 DAA, when the colour of the
fruit was light brown and seed was brown with
moigture content of about 2-3%.
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Study on seed maturation of Sterculia wens
ahows that permination was best after full
maturation at 75 DAA, when the color of the zeed
wha prey with moisture content ofabout 16%.

Boswellia serrala seeds can tolerate up to 4-
5% moistue content and Stercufia wrens secds
can tolerate 2-3% moistume comtent; therefors,
they can be considersd as orthodox seeds.
However, viability of seeds of Sarace indica was
lost if dried to 20%% moisture content. Seeds may
be of recalcitrant category. Further investigation
was neadsd.

Seeds of Sterculls wrens stored st all
conditions were viable; thereby no deterioration
pccurs till six months of storage.

Effect of temperature, light quality and type
and depth of soil on germination of Sterculle
srens was studied. It was observed that white light
was best for permination of seeds of this speciss,
the sseds can germinata at 25-40°C temparature.
The seeds can germinate better on the surface of
miixed type of soil

Development of agro- techniques for organic
cultivation of Tribwlus ferrasirly L. and Clssuy
guadrongaisris L.-medicins]l plants extes-
sively used in traditional system of medicine
{Ayurveda, Unani and Chinese)

Seeds of Tribulus terresirls were collected
from Uttraldhand Forest Dept. at Haldwani, The
germmahonpnmgeofﬂmnwdﬂmnamm
very poor. Efforts were mads to increase the
mmm::apamtyofthesmdsbyph}mﬂland
chemical means. The resnlts of these experiments
are awaited,

in Chamrangs Forests near Ranchi District. The
survival rate of the cuttings was a3 good as 60%.

3.6 Eco-restoration

Development of model plantation/eco-
resioration im coal mimed areas of Bharat
Coking Conl Litd (BCCL), Dhanbad (Ongoing
Externally Alded Project {Consnltancy)

Inaapmnfﬂ]rnnym 12,500 saplings of 17
trec specics were planied, while seven shrubs,
seven pragacs, three herbaceous and three bamboo
species were propagated by means of seed

ing, seed mixed with soil, stem cutting,
bulbils and colm/slip. Species selection was
based on the prevailing gite condition, climate,
nativity end multi uses. Pmudmnlmmtormguf
the growth performance in terms of height,
diameter and survival indicated tree species like
Dalbergia sizsoo, Albiziza procera, Albizia
lebbeck, Baukinia variegata and Phyllanthus
emblice were highly successful, while grasscs
like Pennisetum pedicellatum, Pennisetum
purpureum Panicum maximum, Cenchrus
ciliaris, Cenchrus sefigerus , Cymbopogom
martini and Anmdo donax nmﬂda]suad@twell
Horticultural specica mainly Mangifera indics,
Syzyglum cumini and Psidlum guajava were
foumd to be suitable in coalfields.

Idestification and reclamation of 10 hectare of

degraded land & bio divernity development at
NCL, Singranii

In the montha of February 2014, top soil
spread done on overburden dumps, as a part of
physical measures to restore mined over burden
dumps in project site.

Restoration ecology and specles recovery
sindies In Teunami impacted mangroves of
Andaman Islands

Surveyed both the upliftment and submerped
Tounami impacted mangrove sreas of South
Andamen, Barstang, Middle Andaman and North
Andaman Sample plots in sach island group were
selected based on stratification and the damaged
arcad were siratified as heavily damaped,
moderately demeged and less damaged. 135
semple plots were selected and demarcated on
ground for restoration. Vegetation survey i the

mmpacted arcas and aleo in the adjommmg
undisturbed arcas, have been also done. Studies

on tidal fluctustions and vertical zomgtion of
mangroves species in the affected areas are going
on. Mangrove nurseries have been established in
South Andamam and Middle Andaman, At cach




gite 2ha area was selected and floral composition
of the siics was asscssed. Numery capable of
3000 seedling 10X5m was established at selected
sites for reising seedling of available species,
Nurseries were established in the following sites
viz. Indira Nagar (Rhizephora sp, Ceriops sp),
Shoal Bay (Rkizopkora sp) Yerrata (Rkizophora
8p, Brugwiera sp, Ceriops sp), Mohanpor
(Rhizophora sp, Brugulera sp), Parangra

sp, Xylocarpus sp). Transplanting
the Nursery ruised seedlmg to selected sites will

be carried out on rotational bagis. Suppleme-
ntation of patural regencraiion by introduciion of
seeds directly intp the selected sites and
collection of zeeds and establishment of nursery
for rare Mangroves specics mentioned earlier
will also be cartied out.

Development of models for conversion of
plantations into secondary forests in
Andaman Islandas

Seedlings of early colonizers were raised and
planting was done in teak and Padank plantations
in Rangat division. Tending operations thinning,
weeding and cleaning wers done in sanple plots
of teak and Padauk plantetion in Rangat and
Dis]]llpm'

Reclamation of latertie lands osing beneficial
microbes in Kasarpode District

This project has been initiated in Apr 2013.
Under this project, the study site was selected at
Bhavikonam Range of Kasarpode distict and
from there the laterite soil samples collected to
analyse microbial and muirient parameters. The
microbial status wasz very low, however,
Azospmillum, AM fung, and Phosphobacterom,
were igolated and cultured. The N, P and K stadus
of laterite soils was very poor perticulezly the K
was { in laterite soils, The primary colonizers
Croinlaria juncea was broadcasted in the study
gitc at Kasarpode and catablished the pnmary
colonization site. One truck load of laterite soil
was collected, bronght to the Institute for nursery

experiments. Seedlings of Butea
Swietinea macraphylla, Gmelina arborea,

Ailanthus trypyse and Holoptelia integrifolia

wers grown in collected laterite soils (as potting
media) and moculated with beneficial microbes
such as, Azospirillum, Phosphobacterium and
beneficial microbes, showed increased growth
and biomass. The sesdlings were being
miaintained in nutsery for afforsstation on latertic

Butea monosperma (A) end 5. macrophpils (B) grown in
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Climate change has multi-faceted implications
and therefore, in onder to address the related
aspects 4 pood scicntific understanding of issucs
is required for maintaining the fow of poods and
services from exigting forests, both at the national
as well as the global level. ICERE iz working on
climate changs related research and policy issues
leading to international nepotindions ooder the
United Nations Framework Convention on
Climate Change (UNFOCC) and also various
ressarch projects at ICFRE institutes. A brief
asccount of activities on forests and climate

change has been piven below.

Satellite hased nasessment of fire severity and
its validation in Uttarakhand

Maps containing infarmetion on forest fire
incidences in Uttarakhand state from 2001 to
201 2 were prepared m GIS enviromment and data
analyzed to et information on occorrence of
forest fire at different forest administrative units
ie. state, forest circle, forest division, forest
range znd forest compartment on monthly and
antual basgis and aleo cumulative basis. The
information on forest fire, in the form of maps
and tables, was alzo compiled for different forest
density classes, slope classes, aspects, altitudes
and climudic zomes. The study concluded in June
2013,

4. Forests and Climate Change

Carbon, energy and water dynsmics In
Himalsyan Chir pine forest

Six wnits of Open Top Chamber (OTCa) were
ingtalled at Forest Research Ingtitute, Dehradun
mnder ICFRE fimded project “AICF on Elevated

Coz! L]

'‘Effect of edlevaied CO, on active principles of
important medicinal plants'

Seedlings of Andrographis paniculata,
Adaothoda vasica, Phyllanthwes amarus and
Gymnema syivestre were kept under different
slevated CO, levels at mmsery stage. Periodical
data on growth, total plant fresh and dry weight,
ot shoot ratio, number of leaves, primary and
secondary roots, etc, were taken. Observations on
physiological perameters were recorded from
different treatments. Medicinal plants parts were
dried for alkaloids estimation. In all the medicmnal
plants, the elevated CO, levels, production of
bicmass, bio-chemicals (including total protein,
tanmin, ete.) were higher.

Azpeszment of soll organic carbon under
different land nses in Tamil Nadn

Extensive survey was undertaken in
Virudhunagar, Madurai, Tirunelveli end Tuticorin
districts, covering the Southermn agro-climatic
zone of Tamil Nadu. Soil samples (180 nos.)
belonging to Padarnthapuli, Nanguneri,
Vayalogam and Mayamenkurichi soil series were
collected from varionz land nses viz, agricultore
(sugarcane, maize, proundomt, cotton) agro-
forestry (teak + coconut, tesk +maize, ailanthus +
maize, neem + sorghum, neem + fodder sorghnm,
teak + banana) and plantation (teak, Casuaring,
nsem, bamboo, eucalypts, Melia) for estimation
of carbon stock. Soil samples were collected from
three plots and at fomr depths iz, 0-30, 30-50, 50-
80 end 80-100 cm. The per cent of coarse
fragments (>2 mm size) was calculated for each
layer based on visoal cbservation of the arca
occupisd by coarse fragments, The samples were
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ﬂ'acmmdmmthmeaggmmmclwﬂviz.,
macroaggregates (250-2000pm), microagg -

regates (53-250 um) and silt and clay sized
fractions (<53 pm). The carben was estimated m

the soil samples.

Responge of mycorrhizae snd microblsl
symblonts to elevmted CO, in commercially
tmportant tree species

Rhizogphere soils samples of selected tree
species were collected, Rhizobium, Azospirillem
AM fungi, Phosphobacteria isolates were
multiplied and maintained in Iaboratory. VAM
fungi, Glomus geosporiem, G. viscose and other
microbial symbionts such as Rhizobium and
Frankia were cultured and maintsined in the
laboratory. Nursery raised 4 cacia auri
Melia dubia, Casuarina equisetifolia, f.'.'
Junghuhniana, Eucalyptus camaldulensis snd
Neolamarkia cadamba were inoculated with
microbial symbionts such as AM fungi,
Rhizobisem and Framkia mdividually and m
combinations. The seedlings were treated with
600ppm CO,. After 15 days of incubation, it was
found that the seedlings exhibit improved growth
and stem girth as compared to those in
uninoculated control ones doring the same
perind. The moled stem cultings of Acaica
auriculiformis inoculsted with Rhizobium
showed early nodulation st 600ppm CO,. Thisisa
new finding in the rooled slem cultings of
A, auriculiformis. The growth and biomsss of
A, aruriculiformis wes also found improved. The
seedlings placed in 600 ppm CO, chamber have
shown improvement in growth end biomass, doe
to the inoculation of mycorrhizas and other
microbial symbionts. The scedlings of
C. equisetifolia snd C. showed
more number of nodules, inpculated with
Frankia under 600 ppm of elovated CO,. The
seedlings of Melia dubla and Neolamarkia
incressed height, stem girth and biomass as
compared to the confrol scedlings onder elevated
CO,. Azospiriflum and Bacilius sp (PSB) found
more <ficctive in (he scedlings of Ailowthus
excela, Neolemarkia cadamba and Gmelina
arborea. The growth and biomsss was 2 times

higher than in the control seedlings. Higher
photosymnthetic rates were also obtainsd under 600
Ppm conditions as compared fo wminoculated
controls.

Sofl, Vegetstion — atmosphere carbon fluxes
mensurement and modeling (S8VF) project

ICFRE is collsborating with the Jodian
Institute of Remote Sensing (IIRS) for iis
National Carbon Project (NCF) under Geosphiere
Bicsphere Programme (GBP) of the ISEO 1o
estimate the carbon pools and fluxes in diffcrenl
terrestrial ecosystems of India. In Betul (tesk
forest), data from the flux tower site is being
recorded by TIRS. Forest mventory and soil
physico-chemical propertics like scil moisture
(%), soil carbon(%), EC, pH, N, P and K were
analysed from the tower site by TFRL Studies on
hﬂrprnﬁnhm-ﬂlhmmﬁn
conducted. ln.‘hullifmut
floor biomass (herbs and shrubs)
Lﬂfﬁmlﬂh(hhl)mdphﬂmhﬁ'ﬁflﬂmqm
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Utlization of Automatlc Weather Statiom
(AWS)/Agrometeorological atetlom (AMS)
data for agricolture, foresiry and hydrological
applications In Madhya Pradesh

This i8 a multi-institutional project
coordinated by Space Application Cenire of
5RO, Ahmedabad, with the objective to quantify
energy and carbon exchange using field
measumement and remote senging data in different
ecosy stems of Madhya Pradesh.

L the 1" phsse of the project, allometric
regression equations were developed for
quantification of carbon m Shareg robusta. Data
collected on seasonal varistion in grass biomass,
soil moisture profile, Specific Leaf Area (SLA)
gnd Leaf Area Index (LAT) from selected sites
near AWS and AMS in Kanha, Bandhavgarh and
Madhav National Parks of MLP.

In the 2 phase, 11 quadrats 0f 0.1 ha size each
were laid out in Pench, Panna and Satpuda Tiger
Regerver of Madhya Pradesh on the baais of floral
diversity and canopy demsity. Regulacly collected
iree growth data and observed seasonal variation
in herbaceous and litter biomass and zo0il moisture
profile. Average GBH of the trees in Panna Tiger
Reserve was found to be 64.2 cm, whereas
average height was 14.1 m. Tectoma grandis,
Acacia catechu, Anogeissus pendula,
Chioroxylon swietenia, Zizyphus xviopyrus and
Boswellia serrata were main tree species
recorded. In Pench Tiger Reserve average GBH
was found to be 66.8 cm, whereas average height
was 173 m. Tecltoma gromdis, Plerocarpus
marsupium, Buchenania lanzam, Syzygium
swictenin were the gbundsntly available tree
species. In Satpuda Tiger Reserve, average GBH
of trees was found to be 69.4 cm, whereas sverage
height was to be 13.9m. Shorea robwria, Seymida
febrifuga, Diospyros melanoxylon, Emblica
afficinalis, Hardwickia binata, Saccopetalum

tomentosum, Chiloroxylon swietenia and
Gardenia latifolia were the main trees species of
Satpuda Tiger Reserve,

Kardhai forest in Parma Tiger Reaerve

Carbon sequesiration throngh afforestation at
Ronrkela Steel Plant {RSF), Odisha

Study sites ih and around Bourkela Stee] Plant
(RSP), Odisha were sclected for vegetation
survey and quantification of carbon in vegetation,
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regeneration status of trees and estimation of
litter and dead wood and soil profile studies wers
cotiducted. Atmospheric concentration of CO, at
15 sampling locations in and around RSP was
monitored in the first scason of the first year.

Studies on sofl profile attributes under forest
agnd Jhum land areas of some selected sites of

Nagalandstate

Soil profile attribuites in three land use types
ie., jum land, tea garden and forest areas of
Nagaland state were stadied. Under jhum land
and tes parden, sodl pH increases down the
profile whereas under forest area soil pH
decreases down the profile. Water soluble salt
content in soil found decreasing down the profile
from surface horizon under all the three types of
land uses. Organic carbon contend in soil showed
increasing trend down the profile from surface
horizon under all the three land uses. Awailable
nitropen content of #oil found high in the sorface
soil and decreased down the profile under all the
three types of land uses. Soils were gandy clay
loam to clay lcam in texture under forest land,
Jhum lamd and tes garden areas. Leaching of elay,
due to the presence of clay filme, down the
profile was found in some profiles doe to higher
amnunt of clay content in sub-xoil horizons. Soils
were found heavy textured, bulk density m the
range of 0.80 - 1.18 g/ce. Bulk density of soil
incrzased down the profile under all three types
ofland uses.

Studies on carbon sequesiration in different
forest types af Rajasthan

Project was siarted with objective: to
eatimate carbon stock in forest scils, forest litters,
and in above ground and below ground biom ass,
with overzll objective "to provide an estimate of
carbon stock in the forests of Rajaathsn for its
utilization in planning and execution of
afforestation programmes. During the year 2015-
14, data on dominant vegetation {tresa/shrub:) in
903 forest blocks of all thirty three districts of
Rajasthan were analysed and importance valus
index (IVT), diversity and carbon stock in soil
(s0il organic and soil inorganic carbon), dead
matenial (lifters and coarse woody debns),
herbrceous biomass and live biomass (both
above ground and belowground) of trees, shruba,
Euphorhias, bamhoo and tree saplings estimated
There are 31 sub types of foresis inchuding
plamtation and types of Prosopis juliffora and
Mangifera indica categorised in this study,
though, some pure patches of Madhuca indica,
have alko been obrerved. Combined regression
equations were to assess the '
dry biomasses (above ground and belowground)
of shrubs, ondershribs, ian iress and iree
saplings and spphicd n biomass and carbon stock
caleulation. Owverall ratios of everage root biomaas
o above-ground dry biomasses are (0,518 for shrubs,
0478 forunder shrubs and 0436 for trees.

Study also revealed that awerage carbon
dengities of soil organic and inorganic carbon
ware 35.61 tormes ha” and 43.26 tonnes ha”
regpectively for top 100 em soil depth in
Rajasthan forest (nfh-.r gravel correction). Total
soil organic and i carbon stored in top
100 cm soil layer were 121.61 million tormes and
142.62 million tormes, respectively. Total carbon
stored in dead plant maderial was 1.24 million
tonnes and that of herbaceous biomass was 0.77
million tormes. Distribartion of forest area, soil
organic carbon, s0il morganic carbon and fotal
cathon in top 1 m soil layer indicated premter
forest gres, orgenic carbon and total carbon
stored in sami-arid region, whereas soil inorganic
carbom storuge is highest in arid region.
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Carbomn stock and sofl classification mapping
for Rajasthan forests

AGIS laboratory has already been established
in the AFRI, Jodhpur equipped with Work
Stations and facilities of like plotter and printer.
Integrated GIS software was also procured having
the capabilities of spatial analysis, image
analysis, photoprammetry, netwrork enalyais, GIS
modeling, murface analysis, watershed modeling
image/map in printable format and also in a
format easily readable i the syatems not having
IS software. Forest type maps of Rajasthan and
Cujarat developed by the Forest Survey of India
(FSI) were procured for base map. Data of soil
physical and chemical peramecters and site
characteristics were compiled and entered for
eight districts. District maps have been delineated
for working on GIS.

Studies on the effects o MPOWER programme
on mitigation and sdaptetion towards climate
change in western Rajasthan

Mitigating poverty in Westem Rajasthan
(MPOWER) project is under implemenrtation in
six blocks, one each in Jaisalmer, Barmer,
Jodhpur, Pali, Jalore end Sirohi districts of
western Rajasthan for mitigating poverty of the
target groups (households) through
capacity, improved livelibood, sustainable
enterprises, patural resources management and
increased access to credit and markets. To
manitor the impact of the project together with the
changes in carbon gtock [1f atry), adaplation
strategies among the people in implementation

area of this project was taken wp. The basic
nbjmﬁmnflhﬂmujmwm{i)midmﬁfybust
practice i terme of enhanced livelibood and
adaptations among the villagers of the selected
villages in western Rajagthan; (i) to identify best
practice supporting mitigation (ie., carbon
sequestration i goil) option of climate chenge in
these villages and (iii) to document and suggest
best practices of MPOWER in terms of climate
change mitigation and adaptation for its fiorther
replication in larpe geale.

Field survey and data were collected from 102
sclected villages. Questiormaire related to village
profile dats, socic-economic and people
perception about climate change and adaptation
were developed. Soil samples in 0-30 cm soil
layer were collected for orgamic carbom, bulk
density and gravel content estimation Data
analysis indicated that gravel content, soil carbon
concariration and soil carbom demsity varied
mgmﬁcmﬂy{l'ﬂﬂ 01) between different working

blocks, Veariations in these soil variables did not
differ among the land uses; Duncan Muyltiple
Range test indicated that gravel conient was
pipnificantly greater in foreats and ssered prove
arca a3 compared to gemchar and agriculture
lands. Soil carbon concentration was highest
(B<0.05) in forest lands (0.35%) and lowest in
gauchar lands (0.21%). Soil carbon density was
lowest (3.49 tonnes ha') in Baita (Barmer) and
highest (18.32 tormes ha') in Abu-Toad area of
Sirohi district.
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Assessment of carbon atock in forest types of
Shimls Forest Circle, Himachal Pradesh

Studies continmed in the already identified
gifes comprismg of chir pine (Pinus roxburghii)
fowest, ban oak (Owercus leucotrichophoral,
deoder (Cedrus deodarg), silver fir (Abies
pindrow), spruce {(Picea smithiona), kharsu oak
(Ouercus semecarpifolia) forest and alpme
pasture i Shimla circle. Field studies were
conducted for Pinus roxburghil forest at Dhami
and Guma; for Quercus leucotrichophora forest
at Taradevi amd Koti; for Cedrus deodara forest at
Koti; for Abies pindrow, Picea smithiana,
Ouercus semecorpifolio and Betwda utilis forest at
Larot (Rohru Forest Divizion), All the trees
falling in the study plot (size 0.1 ha) were
eoumeraded for height diameter for biomass
estimation.

The biomass of under-storey (shrubs zmd
herba) was determined by destructive sampling by
following standard methodology. Soil samples
were collected from three depths for the
eatimation of organic carbon. The specific gravity
of wood samples of chir pine, ban oak and deodar
was 0.57-0.72, 0.70-0.%0 and 0.77-0.84
respectively. The carbon content of plant santples
of chir pme, ban oak and deodar varied from 52-56
per cent. The valoes for bulk density of soil

Fir & Sprouce forest et Larot, Rolro Forest Division

collected from chir pine, ban cak and deodar
varied Bom 0.92-1.28 gfeu em. Soil organic
carbon of chir pine, ben oak and deodar waa 0,98-
292, 1.22-390 and 1.90-2.78 per cent
respectively. In chir pine forest, carbon siock in
Litter varied from 1. 198 tha to 1.235 t/ha whereas,
in ban osk forest it varied from 1.35 t/ha to 1.40
ttha. Soil carbon pool in chir pine forest varied
from 53.16 t/ha to 57.54 t'ha whereas, in ban oak
forest it varied from 70.99 tha to 74.75 tha.
Specific gravity of wood samples of spruce,
betula, fir and kharsu oak was 0.92-0.95,
0.82-0.86,0.88-0.94 and 0.89-0.96 respectively.

Study on the infinence of climate on biomomics

of Pltyogenes scitus Blanford {(Coleopiers:
Bcolytidae)in Himachal Pradesh

Biological informetion on the epecies from 3
sclected sites was collected and the abundance of
different stages (egg, larva, pupa and adulf) of this
msect tnder field conditions estimated. It was
observed that the larva feed chicfly on the past
laver and their galleries do not get deep into the




aap wood. Full grown larva eats out & depression
at the end of their gelleries in sap wood end
pupates. 4-5 adult beetles / 20 em’ were recorded
ot infegted kuil tree. Kail forest seems to be more
susceptible; however, this needs further
validation by comtinuing study further for one
more year Data on biological information and
meteorological obsctvationy is being malyzed
for their co-relation and other interaction.

High altiiude transition zome in Himachal
Pradesh: Long-term study to assess the effect
of global warming and tralls to rehabilitate
degraded site in this zone

On the basie of field survey and hiterature
consulintion, three potential and appropriate sites
viz, Satluyj Catchment (Kinngur), Beas
Catchment (Kullu) and Ravi Catchment
(Chamba) were sslected for the study. During the
year, floristic compoaition wes studied carefully
in the selected plota in high altitnde transition
zones of the project area. Reconnaissance survey
was also carmied out for obtainmg the information
on broad floristic composition, eepecially with
respect to the occurrence of kevstone treeline
species, occumence of any red listed plant species

and ther population status, incidence of bichc
pressurss and depradation status mch:d.mg
recording of GPS coordinates for mapping
purposes in the identified xites. Data loggers for
meconding ambient tempersture and relative
humidity at 2-hour infervals were installed at
these sites i.e. Chakah, Asghiqui Park, Naradu (3
siteg in Kinnaur) and Satrundi (Chamba)

Mepsurement of m and blomsass

parameters mmder vegebition carbon pool f
assessmment (VCP)

As part of the national programme, the
assessment of the terrestrial vegetation carbon -
pool in Andhra Pradesh was undertaken to
generate geospatial data of the terrestrial biomasa
and carbon. Studies were conducted in 54 forest
sites in Nizamabad, Adilabad, Warangal,
Karimnagar and ‘Vishalhapatlmam districts.
Data on tree heigint, pbh, biomass collected as per
standard research protocol approved by NRSC,
The results of the study will help in assexsing
biomass and carbon sequesitetion, =species
composition and diversity over & titne petiod, a8
these sites were already assessed during 2009-10,
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Forest genstics and tree breeding research in
ICFRE i3 oriented towards demands of wood
based industries and also to cope with chanping
climate. Selectiom of supenior genotypes, their
field evaluation, quantification of variahility and
genetic diversity, standardization of propagation
methods, establishment and improvement of seed
otchands and sced production arcas are some of
the conventional genstic improvement
approaches being followed The programmes
ensure development and deployment of
productive and adaptive populations and vacietics
acrosd the sitea for the benefit of end users.
Developments of productive and abiotic stress
tolerant varieties/ clones, adapted to harsh
environments have also been attempted with
priority. Field tested penetically superior clones
of Eucalypta and Poplars are bemng used by wood
based indusiries, pulp and paper mills and
plywood/veneer factories in the country
contributing effectively in our economy, Efforts
are being made for other fast growing species like
Melia composita, bamboos stc. Under-
domesticated fast growing tree species needs to
be evaluated end domesticated. Biotechnology
tools are being further used to strengthen the
conventional tree mprovement progranmnes.
Characterization of germplasm at DNA level
helps in precise quantification of genetic diversity
unaffected by the environmental effects of emrors,
The transgenic spproaches are being used to
tranafer traits across the sexmal barricrs. Mass
propagation thoough tissue culiure is snother
biotechnological achievement especially for rare
anvd endengenred foresiry species and also for
difficnlt to propagate tree apecies and hybrids.
The work on forcst genetic resource management
was initiated to assemble, evaluate and conserve
important genetic resomrce of the country's forest,
Also research on genomics was carried out in
various institotes of ICFRE for conservation and
mamagement of natural forest resources.

5. Forest Genetic Resource Management
and Tree Improvement

5.1 Tree Improvement

Eucalyptus

Eucalyptus tereticornis and E. camaldulensis
shoots of thirty clones were collected Lom
Sathyavedn, Karunya clonal trials and Vegetative
Multiplication Garden (VM) establighed, Thirty
thous:nd ramets were produced and twelve clonal
trials were established in Karaikkal (Puducherry),
Warengal (Takersm), Rejmmndhry, Hydersbad
(Mulug) and Tirupathi (Sreevarimetta) in AP,
Badami, Ctangargatti (Dharwad), Halbhavi
{Belgaum) in Kamataks sand Nachisrpetial
{Ariyalur), Amaravatipudur {Km:allmd;l].
Tiyagadurgam (Kallgkyrichi), Marakkenam in
Tamil Nadu TAFCORN areas. Seven superior
clones viz., 9, 10, 14, 17, 186,191,196 based on
heightmdgirmﬂatawmaﬂec‘mdmdthmwm
officially released as varietics through Regional
Variety Testing Committee (RVTC) and Variety
Releasing Commities.

Second generation seed orchards were
established and clones were selected for high
productivity in Bucalyptns. Seeds were collected
from the first peneration (FG) seed orchand trisls
at Kaerunys and Puthukottai from 52 single trecs
for establishment of second generation (8G) seed
orchards. Efforts wers made 1o select 50 clones
from frials established at Chennad, Hyderabad,
Nellore, Coimbatore, Karunys and Kandiyur
About 25 CPTs were selected and coppiced for
mass multiplication of the selected plants. The
vlonal trial at Kaninys was culled based on the
growth performance of the cloncs planted in
MLTa, About 25 poor performing clones were
removed and seeds were collected from best
performmg 50 clones mnd tested for the progeny
growth performance m Puthukottai (2 ha) and
ANGRAU, Hyderabad (2 ha). The tested clones
were also multiplied and CSO established in
Salem {2 ha) and Nellore (9 ha). Seedling Seed
Orchards st Coimbatore (2 ha} and Chennad (3 ha)
are also estsblished. Genetic gain trisls were
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eatablished at Udwmalaipet (3 ha), Kandiyur (4
ha) and Arimalam (3 ha). All the trials wers
apscdeed for prowth parameters. Growth
performence of all the tested half-families were
ranked and genetic gain associated with
establishment of seed orchards was estimated

Interspecies hybridization between E, peliita
and E, urophylla wes carried out at FR1 Dehradun
and F1 hybrids were produced. Successes have
been achieved m production of ramets of
E, pellita x E, urophyila. Clonal trials of FRI-PH4
have been lgid ot at four locations viz, Satyal,
(Punjab), Haldwani (Uttarakhand), Bithmeda
{(Haryana) and Ssharanpur (Uttar Pradesh).
Clones of hybrida E. pellita x E. wophyila and
E, pellita x (E, wophyila x E, grandis) were
planted in vegetative multiplication garden for

Eycalyptus hybrida FRI-14 (E. citriodora
Hook. x E. tortliana FMuell) and FRI -EH001
{E. camaldulensiz Dehnh, % E. tereticornis Sm.)
multiplied thmough micro-propagation technique
were ficld evaluated ot fhwee differest apro-
climatic locations of Punjeb, Heryana and
Uttarakhand., The study revealed better
performance of FRI-14 in respect of growth- and
wood-traits than FRI-EHG01.

Validation of chemical markers conferring
Cylindrocladium leaf and seedling blight
Teistmcs m Bucalyphus permplasm was carmied
out. Germplaam of seven clones of Eucabphe

was collected and artificially infectad with fungux
of the marker constitucsts was obucrved with
resistance.

IFGTB, Coimbaters imported seeds of around
25 Eucalyputs mallee apecics from the Australian
Tree Seed Centre for testing in semi-arid regions
of Tamil Naduy for suitability as a bicenergy crop.
Seedlings have been raised from these species,
undertakmg multlocation field teating durmg
2014 planting scason.

A project “A value chain on Industrial
Agroforestry in Tamil Nado™ was mitiated by
IFGTB Coimbuatore with the aim to develop new
plant varietics and demongtration and
popularization of genetically improved genotypes
m the farm lands in collaboration with Industries,
Brrmers cluster groups and Rescarch Institutions,
During the current year, seven short listed clones
of Fucalyptus were multiplied and 6000 plants
were tunsferred to farm fislds for establishment
of Model Planiation at Karut.

For improving the yield of species, used for
bio-energy, a hilateral collaborative project “Yield
improvement and adoption of plantation
technologies in bioenerey crops for increasing the
potential of bicenergy production™ was initiated
by IF(ITB and Kasetsart University, Thailand
Both the Instituies wr¢ working on many
bioenergy tree species for improving the
productivity through genetic improvement
programmes. The sfforts made by sach Institute
has been studied through exchange vixits m India
and Thailand. A stody visit was also conducted for
ateam of scientists from Thailand,

Casuaring

Second generation breeding omchards of
C.equisetifolia and C junghuhniana were
developed using the progeny of the best ranking
individuals of firet generation orchards located in
the Stetes of Andhra Pradesh, Puducherry and
Tamil Nadu. Aroynd 20 ha of new orchards were
established in different parts of the above
mentioned states from the year 2008. Thesc
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orchards are periodically sssessed for survival,
growth, stem form and incidence of pests and
dissases. Seeds are being collected from these
orchards for supply to wacrs and to ¢xtablish on-

The ongoing breeding programme of
talcen further from first to second generation.
Three community seed orchards established
during the previcus years have been intenzively
managed by involving the farmming and nursery
operator  communities. Through pathological
screening and field testing, the clones TNIPT 1
and TNIPT 7 showed resistance against the blister
bark or stern wilt disease in Casuaring, Through
systematic sclection and mwltilocation testing,
four high yvielding clones of Casuaring have been
released for commercial cultivation. To facilitate
registration of these new clones, guidelines for
DUS testing in Caswaring have been developed
and velidated with all available clones,

For screeming for blister bark disease
reuigtance i Cassaring eqdsetifolia, 250 clones
(15 replicates each) were vepetatively propagated
and inoculmed with the pathogen Subrama-
nianospora vesiculosa. The inoculated clones
were screencd for discase temstamce through
disease severity score. The clone numbers TNIPT
-7 and TNIPT -11 showed ¢ symptoms and
APSELM-30) and TNRM -8 showed less
sympioms. The clones TNPP -4, TNKPE -1, TNIFT
-5, TNCS -3, TNIPT 12 were showed severe
infection, In all, 36 clones are showing resistance
and 55 clones showed moderate resistance.

For improvement of Caswaring and Leucaena
for enhanced pulpwood prodoction from farm
foresiry plantations, a germination study of the
seedlots received from IP-APPM was complsted
Attepty were made to multiply 53 CPTh of
Lencaena forrooting studies. Initiated nurseries
for production of seedlings / plantlets of
Casuaring and Leucaena for establishing
mutilocation trials. Convened three interactive
mectings, between the officials of IPMA and
IFGTR forthe purpose.

Gmelina arborea

Cenetic Tmprovement of Gmeling arborea
Roxh. through selection and clonal evaluation
was carried out.

Intenmive survey condueted in the natural
forest of Siruveni, Anaikatti, Anthiyur,
Sathiyamangalam, Dindugal, Kodaikanal,
Siramalai, Theni and Farmers plantation in
Pudhukottai. Identified natural popmlation of
Gmelina arboreg in the sbove set location and
selected 50 CPTs based on growth superiority,
clear bole and pest and disease resistance. The
meptoductive tuita like fowering phenology,
pollen fertility, pollen permination on stigma and
pollinator interaction of Gmefing arborea have
been studied on the selected CPTs.
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Forty ane CPTs of Gmeling arboreg from
Tamnil Nadu, Andhra Pradesh and Kerala were
collected and seeds were extracted. Data related

to seed parameters, seed weight, gemination
percentage, gprowth parameters of seedlings upto
4 months during the juvenile phese were
recordsd.  Statistical designs wers prepared and
progeny trials of CPTs with an extert of 1 haeach
were eatablsibed at Gudalur Research Station and
Neyveli Ressarch station during the North East
MONSOOTL

Evaluation of Gmelina clones were carried
out in the experimental site of Naharoni for itz
best performance, The clones were ranked based
on their height, stem straightness, dbh, pruning
ghility and crown form. On the basis of fnitial
screening for the pest resistance to defoliator, 8
clongs were found showing moderately resistant
to this defolintor inthe field.

Gmelina mortality in plantation of Madhya
Pradesh, Chhattisgarh and its integrated
managetnent was investigated. It haa been found
that sp. of Hendersonula snd Phomopsis
gmelinge caused severe damage to the plantation
of Gmeling arboreq.

Acncins

About 63 promising clones of Acacia
awriculiformis wers multiplied and sboot 12000
rooted plants were Two clonal trials
(1.0 ba each) were planied at Chennai (Gudahur)
nd Neyveli reacarch stations. Two Clone banks
of 63 clones have beem established and
maintzined in closed motherbed chamber for

propagation through minicuttings at IFGTB.

Significant variation among families was
observed for growth end form among 126
families in 8 progeny trial of Acacia
auriculiformis st two year age. The first and
second year growth data were analysed and
ranking of the family was done. The trigl was
thinned during Februery 2014 by colling two
trecs per family n each replication.

Thimaing wes camried oot in 2 year old £.mangium
pogsty trial at Palods

Varistion in besriwood formation in 2 year old trees of
A.manghon

Lencoenolewcocephale

Leucaena Isunacephdn is one of the
admirably suited species for paper and pulp
manufacture and it expressed superior characters
for all the pulp qualitics assessed, when compared
to other species. IFGTB initiated tree
improvement programme on Leucaens during
July 2013. Various national snd international
organizations, working on Leucaena were
contacted to obtain germplasm. Collected 29 seed
lots from BAIF, CRIDA, TNAU NAVSARI
Agricultural University and sceds imported from
University of Hawali, USA. Raised 3500
scedlings from 29 geed lots af IFGTB Nursery.
Establishad progeny trial at Neyveli field station.
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Dalbergin sissov

l + Twenty five numbers of CPTs were identified

in Biher and Jharkhgnd, Cloning of these
CPTs has also been dome. Mortality resistant
clones developed by FRI Dehradun have been
collected and field planted in local conditions
st Ranchi. A trial with 12 clones has been
established in local conditions of Tharkhand.

« Cloning of D. sissoo is standardized for the
selected clones and a clonal bank haz heen
established for clonal multiplication and
testing purpose in future. Incorporetion of
more clones from eastern India is in progress.

Dathergia siztoo roxb. cloneg for large-zcale
clonel forestry

Melia componiin

Commonly known aa Burma Neem, is fairly
large, deciduous and fast growing tree. It grows
upto a height of ~20 m with straight cylindrical
bole of ~ 9 m. Due to ita fast growth and multiple
uses, it is emerging es & favourite tree for
agroforestry plantation m the North-Western
states of India. If fested, it may be a good
introduction in agro forestry in arid and semiarid
tracts, where irfipation is available. Open
pollinated seeds of 42 CPTs were germingted in
mumsery with family identity. It was observed that
there exists considerable variation in speed as
well as germination percent amongst the selected
phenoliypically superior trees.

Different progenies were evaluated for
genotype x environmental interactions owver
different geographical locations in the state of
Hervana, Punjab, Uttar Pradesh and Uttarakhand
to underatand prowth performance, stability and
adaptability throogh G x E interactions. Trials
were successfully established in the states of

Rajasthan, Gujarat, Kamataka, Tamil Nadu,
Bihar, Agsam gnd Jharkhend. A geries of scientific
trials of tarpet species were egtablished o evalnate
performance of various germplasm at different
gecographical locations for comparstive
performancs and G x E imteractions. Further
salection and characterization of genetically
divergent Mella composifa using index method
based on different traits was carried out. The
selected trees were merked and seeds were
collected and proceased and now been sent for
pstablishmeni of mmulti-locational trials over the
states of India. (Genetic evalnation of the most
suitable progenies was carried out in various
geographical locations io analyze stability and
adaptability emd screending of suitability of
genotypes for and and sermi-and regioms. The
progeniss [ genotypes, which survive and sustain
in toughest of the conditions of more than 43"C of
temperature and very little raing are expected to
play a cmucial role in rehabilitation of arid and

Progeny trials established st IFB, Hyderabad
and at Bangalors, Kamataka were measured
periodically in terms of height, DBH, number of
leaves and mumber of branches. The screening of
populations has been carried out and new source
of plus trees were found for M Jublg in
Khammeam district of Andhra Pradesh, Kollegal
of Karnatake and Kothur, Krishnagiri of Tamil
Nadu. Similarly, for M, azedarach new spurce
was foumd in Ballampally Forest Division of
Adilabad district of A.F. The seeds from plus trees
sclected by IFGTB werc supplicd to augment the
base of germplasam and accordingly all the
collections were raised in Hyderabad and the
progeny irials establishad in Gudalur in Chennad
(Tamil Nady), Experiments were conducted for
rooting of stem cuttings of M. dublg end




M. azedarach ingide the mist chamber as well as
outside the mist chamber vsing sheade net by
giving different trestments of amxins, The
vepetative propagation technique waa successful
with mare than 80 per centrooting,

In RFRI Jorhat, progeny trials were
established at two locations viz. FRC, Mandar
and Expermmenial field Wagan (Ranchi) m
Jharkhand snd at one location, KVE, Meanjhi,
Saran in Bihar with 21 progenies collected from
promising genotypes and provenances has been
carried out in North Bengal, Jharkhand and Bihar
and seeds have been collected.

mheritance pattern of thia specics, three progeny
trials consisting of 24 families at Jodhpur
(Rajasthan), Gandhinagar and Deesa (Gujarat)
were eginblished. Growth dala were collected
from these trials end enslysis of variance
performed at gix month age revealed that both
height and collar girth cxhibited significant
variation amongst the tree tested, excepd in the
case of collar girth at Jodhpur and Gandhinagar,
The growth performamce and smorvival (96%) at
Jodhpur trial was best followed by Gandhinapar
and Deesa,

Progeny trisl of Meliz composite st Jodhpar

Self pnmnimg scgregam in Fodhpur trial

'I II s 8 § el
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Heritability and genetic gain extimated in Mela composiia

In IWST Bangalore, progeny trial was laid at
Agundapalli. Survey of M. dubia population in
Kollegal, Hunsur, Perryapatena HD Kotis,
Ramanagara and Kanakpura was carried out,

Angegement of growth and genetie diverdity of
Media dubia was carrisd out with funding from
Kamataks Forest Department, The project was
cnvisaged with two objectives vizz Growih
potential of Meliz dubia and to evaluste the
genetic variation in Mella dubie. Survey was
carried out to identify various plamtations in
Kamataka end growth observations recorded.
From the natural population and plantations, leaf
samples were collected and genetic diversity
assesged.

were undertaken in the siates of
Kerala and Kameataka to identify superior
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Germplasm. A Vegetative Multiplication Garden
was established in the Model Nursery of IFGTB
with the identified material. 42 accessions from
FEI and 15 accessions from RFRI wers received
which were subjected to germination studies. An
evaluation trinl comprising seedlings, cuttings,
trssue culture raised, plantiets were laid out in the
experimental design. Identified 10 CPTs of Melia
in Karnataka innatural growing arcas.

\ Bambax ceiba (Semul)

Ewalustion of Bombax ceiba for seed sources
was carried out in Northern India, Seeds of 14
CPTs were collscted and seedlings were raised.
Secdlings were mamtamed for establishing field
{rial in the next year, Germplasm from Assam was
also maintained. Rooting of branch cutting was
achieved in juvenils cuttings.

Azardirachtn indice (Neem)

MNeem progeny trial was established in the
year 2002 at Govindpurs, Jaipur with seedlmgs of
selected 17 CPTs for high Azadirachtin content,
This trial is almost, now, 11 year old and
gignificant variation in flowering and fryiting
observed. Overall fruiting and flowering was
very poot. Moreover, cotrversion rate of flowery
into fruit was also very poor. It appears that froat
has affected the leaf bipmass of trees, which
resulted in inuﬂ'icientphntosynﬁusimdm
energy resources togqumed for convemsiom of
flowers into fruit and their prowth. Propenics of
CPT mumbers 4, 7, 11 and 12 were found superior
over other remaining CPT's progenies. Seads
collected from 33 planis showed oil content
between 4010 52 % in them.

Sapindus emarginaius

Populations of sogpnut in Thnil Nado were
identified in areas, such as, Hogenskial, Aliyar,
Margthamalai, Pillyr, Dhimbham, Thiremurthy
hills, Themgumarada, Thalavadi, Mettapalayam,
Palani, and Sarkexrpathy, Identified 133 CPTe and
collected seeds. The number of frmits per metre
length of branch was taken as selection criteria,
Reconded seedling parameters in the germinated
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seedlings. Snedlmgs were trangplanted and
maintained in nursery. Chemical analysis of
ssponin by gravimetry was completed for each
CPT.EstabﬁnhedgermplasmbmkofSamax
Panampally, Average of 13% ssponin was
identified as benchmark for shortlisting high
sapomin yieldmg CPTs. Thirty high saponm
yiclding accesaions were laid out as mmltilocation
trials in three locations namely, Chennai, Salem
and Neyveli.

Dalbersia latifoli

Field surveys were conducted in Kalpi,
Udaypur and Seoni for selsction of superior trees.
Twelve trecs were selected at different locations
in Kalpi, three trecs ot Seoni and 7 trees at
Udaypur. The growth data and GPS locations of
the selactad trees were recorded.

Sandal and Bamboos

Demonstration of moderm nurzery for
producing quality planting stock of Samtalum
album and bamboo was catablished with funding
from Punjeb Forest Department by I[WST,
Bangalore (Centre for Excellance in Research on
Sandalwood). Some of the most outstandmg
contributions come in the fields from propagation
{(both micro- and macro-propagation),
population asgessment, germplasm bank,
planiation technology, agro-foresitry systems,
pest management, chemical profiling, ete. States
like Gujarat, Rajasthan, Uttar Pradesh,
Maharashtrs and others have already adopted the
tachmologies and considerable plantations of the
specica are coming up in these arcas. It is in this
regarnd that the Institode proposed to extend these
technologies to the State of Punjab. The idea in
the project was to establish a modem mursery of
sandalwood and bamboo species, and provide
traiming t© the personnel of the Punjab Forest
Department, 4000 QPM of sandal raised st TWST
tranzported from I'WS'T, Bangalore was sent to
Punjab for Demo plantation, which were
established in Bhatola masery area, Talwara
Range, Desuya Forest Division, Mullanpur,
Mohali Forest Divigion, Mathewada, Ludhiana
forest Division and Ropar forest Division. Plants
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of 4 species Dendrocalamus asper. Dendrocala-
mis hamiltonii Bambusa balcoon, Bambuso
nufans (1200) procured from THBT, Palampur,
Plantations of 0.5ha cach were established at
Bhatols norsery ares, Desuye Forest Divigion,
and 1 ha each in Talwara Range, Desuya Forest
Division, Pomjab. 35kg of sandslwood seeds
collected fromm IWST permplagm bank wene
given fo Punjab Forest Dept. for establishing
modern nursery for quality planting stock of
Santalum album at Bhatoli, Talwara. Nursery was
cutablished and 50,000 sandalwood secdlings
reised during 2014,

Distribution, diversity and productivity of
Dendrocalamus stocksii (Munro) m Western
Ghats of Karnataka was studied with fiundings
from Kamnsataka Forest Department, D, stookedf iz
cultivated in coastal belt of Kamatakn This iz
considered 83 an Tmportant agroforesiry epecies,
ideal for plantations in watershed and coastal
regions. This is an extremely manageable species
with a great economic and ecological importance,
finding large scale utibzation m scaffolding,
paper and pulp, crafls, construction, making
baskets, umbrells handles and poles. The
National Bamboo Misgion has also prioritized
this species for mass scale cultivatiom in
Maharashtra and Karnataks, Genetic diversity ia
egsential to the long term survival of species.
Without it, species cannot adapt to environmental
changes and sre more susceptible to extinction.
Thie stndy aims at documentation of the extent of
distribution of . stocksii in the Western Ghats of
Kamnataka and will help in approximating the
extent of growing stock of thiz species. The
distnbution of Dendrocalamus stocksii chomps,
along the districts of Central Western Ghats in
Kamnataka, Kerala, Mahareshira end Goa was
surveyed. A total of 102 genotypes of
Dendrocalamus slocksii weme cvaluaied and
offsets/ culm cuttings collected and transported
first to Dapoli Nursery by road and rail. The
coordinates of selected genotypes were plotted
nsmg GPS, The edaphoclmatic parametsrs wene
alao recorded. The morphological amd penetic
diversity of the species in the region and iis
phyziological adaptations, if any, will help
idemtifying better genotypes for further study. The

culm biomass produoctivity of the clumps
distribuited in different ecological conditions will
be estimated, which will form the baseline for
developing mansgement regimes to improve the
Teak

For developing breeding populations of teak
with broad genetic base for long term genstic
improvement, about 200 CPTs of fcak were
selected from SPAs in Topslip, Parambikulam,
Milambur, Kulathupuzha, Konni and seed
orchard in Walayar. The trees were selected based
om the growth supenority. Sceds were collected
from these selected trees and sown in the nursery
maintaining the identity of each seedlot.
(Germination per cent of each lot was recorded and

seedling growth data in the mursery recorded.
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About B0 scedlimge were raised at IFGTB
Nursery. One ha of breeding population of Teak
was cstablished at Neywveli field station and iz
being maintained

To estimate genetic gam from teak seed
orchards, flowering, fruiting and out crossing
behaviour was siudied in successive years
starting from 2009, Comparing the deta obtained
from the previous five years in an earlier project,
the trends in fowering of different clones in
different locatione were identified. Seceds were
collectsd from ramst and clone-wise and
subjected physical, X-radiography and
germination studies, Seeds of seed orchards

consistently showed poor seed fillmg and
compared to seeds of seed production areas. Out
crogsing studies were also conducted using 8SR
markers,

varictics and clomes. Development of descriptors
and DUS testing guidslines for indigenous forest
tree species was carmied out in Fectona grandis
and Melia dubia including establishment of field
gene benk,

Molecular asseasment of breeding peticrns in
clonal geed orchardy of Teak th Andhea Pradesh
was initisted to strongthem the breeding
programmes. DNA extraction work using CTAB
protocol was completed for all mother plants and
450 progenies, Fifteen microgatellite primer pairs
were screcned for their amplification efficiency
snd polymorphism cn a batch of test samples.
Polymorphism wes observed in the banding
mother and progenies with the selscted primer
pairs is under progress.

Bvaluated four progeny trials of Teak
catablished with 16, 16, 28 and nine half-sib
families at Rajpipla, Shivrajpur, Sajjangarh and
Jodhpur, respectively. Individual tree dats fom
these tnials were collected. Analysis of variance of
thess trials revealed that variation dus to families
was highly significant for height and girth in
Rajpipls; girth and clear bole length in Shivrajpur
and for both height end girth in Sjjangarh and
Jodhpur triale. This indicate scope for family
selection.

Under all India Coordinated Projects on Teak
with TFRI, Jabalpur az Nodal Institute, sslections
of plus trees, raising their progeny trials and
establishing germplasm benk was initiated as
coondinated programme for genetic improvement
of Tenle. Rukad and Kurai rangs of Seond (South)
Foreat Division was surveyed, seven CPT&
marked and data recorded on them along with the

35 comparison trees.




Magdng of CFT of Teak it Seond (Serath)
Forest Diivision

Allanthus

Ailanthus excelsa i3 an important iree species
in Rajasthan and locally known as Ardo. Iis
timber is nsed in plywood industries and leaf as
green fodder, Demonstration trial of male and
female plants was raised of the selected trees
Analyais of the prowth data collected from the
rial after the fifth year revenled sigmificant
differemces between famale and male plants in all
paramesters recorded om growth (above and below
ground), except number of primary roots. Female
plants were far superior (above 60%) to male
plants in production of leaves (average frezh
weight of leaves) and mumber of branches.

Selection of superior genotypes and
developing clonal technology for raising clonal
plantation of mdigenous specics Aiflanihus
excelsa and AHlanthus triphysa in Tamilnady and
Kerala was done, Survey done m wesiern zome
and Cauvery delts zone, westemn and southern
zone of Tamilnadu 170 CPT's of Adilonthus
excelsa mnd120 CPT's of Ailathus triphysa were
identified with (GPS marking in Kerala and
Tamilnado, The shortlisted CPT's were felled and
allowed for coppice production. The coppice
shoots perfoamed better than the branch cuttings
and geve optimum of 65-70% of rooting. The
rooted cuttings are being mass multiplisd for the

Popslus deltoides

Mursery stock of 30 clomes of Populus
deltoides was raised in the mursery. Field trials of
these clones were established at four sites during
2013-14. The trials established during 2012-13
were also maintained. Cellulose content
estimation and wood mnatomical siudies of 30
clones were completed. Screening of poplar
genotypes against Alternaria alternata toxin(s} is
being dome ai FRI. Screening of the commercial
clones of £ deltoides namely, (3-48, Udai, WSL-
22 and WSL-39 apainst toxin of A, alternata wns
done. Initially, 15 isolates of A alternata were
studied for their melative prowth, mnd dry
mycelium and toxin weights. The work is in
progress.

Neolamarckia cedembn

For genstic improvement of Neolamarelda
cadamba, selections in the natural population and
existing plantation in different parts of Tamil
Nadu, Kerula, A & N Islands and North Eastern
State (Assam) was camied out. About 118 CPTs
were idemtifisd, fruits collected from all the
selected CPT's and progenics raised and
maintained for out planting in the next monsoon
sEagon,

Peerocarpus santalinus

Study of variation in Plerocarpus sanialinus
for growth and heartwood content according to
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Neyveli during December 2013

Red sanders seedlings ready for planting progeny trisl

edaphic and climatic factors in Tamil Nedn was
carried out. During current yeer, 65 CPTs of red
sanders were selected from various plantations.
Single tree seed collection dome from selectad
CPTe. Germination waa done in seed bed after
seed treatment and 6000 seedlings were raised in
polybags. Morphological characterization of
scodlings was dome. Two progeny irials were
planted at Chennai and Neyveli Research stations
during December2013.

Tecomells undulata

Tecomella undulats i8 an i timber
yislding tree species of arid region. During 2013-

14, pods were collected from the selecied CPTs
across 20 different sources from six districts of
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New progeny trial of Tecomella wndulae st Jodhpmor

Raizing of seadlings mnd
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Rajaathen (Pali, Jalore Nagsur, Sikar, Bikaner
and Churu). All the pod parameters were
moderately heritable ranging from 53 1o 78
percent. Seedlings were raised m the nursery and
the progeny trial of 36 CPT s satablished.

Exixting (old) progeny trials of Tecomella
undulata at Beechwal Bikaner mnd Jodhpur wers

also evaluated. It was observed that the progeny
trial at AFRI Jodhpur performed beiter as
compared to that at Bikaner with 87% of survival
at Jodhpur and 58% at Bilener at the age of 5

YEArs,
3.2 Biotechnology Intervention

Substantial importance was given to the
biotechnological approach for the tree
improvement and conservation of genmehic
redources. The biotechnology research
achievements are summarised as below;

* Two thousand seed progenies from first and
second generation progenied were shadicd
using Image Analyser for seed ares,

perimeter, width, length and roundness.
Significant vamistion was observed in the
orchard progenics. Second peneration
progenies indicated high mean value of all the
parameters stodied One hindred end fifty
progemies from ten different trees in the first
and second peneration orchard seed
collections, were raised in the nursery. Both
first and second generation progenies were
screened completely for five microsatellite
markers. Amplified unexpected product sizes
of microsatellites were sequenced and were
confirmed through BLASTn analysis. The
seguences were deposited im NCRBIL
(KG699501.1, KG699563.1, KGGR9564.1).
The microsatellite allelic data are being
anslyzed unsing MLTET software for
estimating out-crossmg rate i the orchands,

* Production of transgenic teak tolerant to

defoliating pesis is in progress. Shoot
explants from the in-vitro germinated

seedlings were mmultiplied in shoot induction
medium. An experiment was degigned to

study the sffect of differemt strengths of TDZ,
different auxins (IBA, LAA and NAA) and
their interaction on cellus formation in
different explants obtained from the seedling
viz,, mternode, leaves, reots and hypocotyls.
The effect of auxing, TDZ and their
interaction on callns formation was found to
be statistically non-gignificant. The type of
explant used had significamt effect on callus
formation. Callus derived from different
seedling explants were regularly subcultured
and mmitiplied in fresh callus induction
medium for designmg further experiments

Effuct of different MS strenpths and GAS doses on
in viivn asad ination in teak after 30 days of

inoculstion: (x) % MS and 0.1% GA3 (b) Full M5 snd

0.4% GA3
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scedlinge viz, (8} intemode in 0.1 TDZ and 0.1 IBA after
30 daya, (b) rocts in 1 TDZ mnd 0.1 IAA sfter 30 days, {c)
loeves 1o 1 TDE wawd 0.1 [BA after 15 doys, and (d)
hypocotyle in 1 TDZ and 0.1 NAA gfter 30 days of
inocnlati

« Studies on population structure, ]mkage
disequilibrium and marker-trait associstion
mapping of Tndian teak

Germplasm collection, presemt st NIGB
Chendrapur, Maharaghtra was selected for
pilot/baseline study. Cuttings and Leaf samples

A view of National Teak Germplesm
{hﬁ]mdspmuﬂnginmﬂmdcutﬂmﬁ'mm
Chandrapur fior DNA exteaction

from 217 teak frees were collected for DNA
isolation. Genomic DNA from 186 tmees was
isolated and 154 DNA samples and screening of
nuicrosatellite primers i under progress. Morph-
metric data (Height and GBH) were also recorded
from 217 trees.

Development of DNA-marker based
technique for Cedrus deodara for
wood/timber forensics was attempted. Three
cpSSR primers reporied m Pinus sylvestris L.
PCP1289, PCP9434, PCP6377, and three
Pt15169, Pt26081, Pt30204 from
P thunbergii showed positive amplifications
a8 well as wvanistion, specific to the
peoptaphical area. The results also showed
population specific allelic variations in some
88Rx which indicate the possibility and
ussfolness of the SSRmarknsmldmhfymg
the timber source in case of illicit felling of
C. deodara.
Characterization of Pinus roxhurghii for resin
yicld and spiral graim formation n wood using
association studics and wusing molecular
markers was done. DNA igolation and
quantification of all twisted pine sample (144)
and normal pme population (20) completed.
All the above samples characterized using 10
primers, scoring of gels and data analyzis and
in progress. 6 populations of twisted pines and
DNA bands are being scored for
polymorphism in twisted and normal pine
samples., ISSR primers are alsp being
screened for low and high resin yielders. Data
anakyuiy and interpretation is under progreay.
Population genetic snalysis of Himalayan
Banj Oak (Quercus leucotrichophord) is
being carried out. Banj oak is the most
common broad leaf tree in the mid-
elevational Central Himalaya in India. It is the
most preferred tree species in the temperate
region, mainly used for fodder, fuel, and small
timber. Twenty four populations, cach with 30
individual trees covering Himachal Pradesh
and Uttarakhand were sampled for DNA
marker based study. DNA extraction
techniques standardized and genomic DNA
igolated from all 24 populations (720
samples). RAPD fingerprinting of 510




samples, representing seventeen populations
usging, 10 selectad primers were completed
Their seoting work hay also been completed.
For SSR marker enalysis, a total of 15
polymorphic microsatellite markers were
screened for population genstc analysis
work, Initial dats analyvzed revenled low to
moderate level of genetic diversity in
populations of Ban Oak in Himalayas.

Assessment of penetic diversity and structure
of Boswellia serrata Roxb. Population was
done through RAPD and ISSR markers, DNA
samiples from 12 populations of MLP. wera
analyzed for their purity index. Results
revealed that the quandity of penomic DNA
was higher than 200 ug in 1 gm ofleaf sample
of all the populations. Genomic DNA was
aleo checked qualitatively on 1% agarose
throught g2l electrophoreais, A considerable

-

Yy

Messurement of woed fibre length in 5X magnification

uzing Leics morosyetem EC 3 (A) Wood fibres in
umsagured form [B) Measursd wood fibees

Pz

variation in fibre length was noted which
ranged from minimum 887 um (Mandla and
Sheopur) to maxitomn 1560 um (Rewa).

Development of gene markers for high seed
oil cmtmtmddjauﬁcﬁngmulﬁmﬂuhasiuuf
femsle flower development in J cwrcas
attempted for genctic improvement for high
seed yield This is a new and collaborative
project with JUIT Waknaghat (Solan, HP)
and was inttiated recently.
Open pollinated progenies of the clonal trial
camaldulensiy establisahed in
2003 by IFGTB) tested for penctic pain,
Clones available in the trial were shortlisted
ag parents; samples were collected for DNA
extraction. The protocol for obtaining quality
DNA was standandized. The DNA samples
were checked for amplification. Primer
amphﬂcatmn was carried out using 25
primers. Both gel slectrophoresis and gemstic
analyser techmdques were standandised to
obtain the SSR profiles of the shortlisted
parents.
In the programme of comirol crossing of
C.torelliana x Corymbia citriodora,
germination test waa camried out for the
Corymbla and full sib seeds barvested. A
hybrid field frial using vegetatively
propagated seedlings of seven combinations
was also established in Walayar (Kerala) end
gilvicultural practices followed after planting.
Performances of 12 months old full sib hybnd
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trial existing at ITC premises was evaluated
jointly with ITC team and field data recorded.
Morphological markers (leaves, spines,
color of spine, stem and lesaves),
physiological markers (stomats and its
distribution) and molecular markers (DNA)
were shadied,

Under the quanfitative trait loci {QTL)
mapping programme of cucalypts,
genotyping of dihybrids of E. tereticornis, E.
camidulensis and E. grandis using 300 SSR
markers are in progress. Eucalypius being an
obligatory outcroased specics with potemtial
to self pollisntion, possibilitica of pollen
contamingtion is high, Hence, in this study,
Eucalyptus comaldulensic x E. fereticornis
inler-specific hybrids ware genotyped, using
25 fluorescent Iabeled microsatellite markers
available in public domain, Multiplex loading
of PCR products was performed successfully
for most ofthe microsatellite loci. A subsstof
gix fully informative simple sequence repeats
was identified for roufine quality conftrol
genotyping for these hybrids. Detection of
non essential genotypes observed among the
hybrid seedlings proved the significance of
hybrid purity tests and the false hybrids were
removed at the seedling stage. The hybrids
with proven hybridity will be used for
peneration of gemetic linkage, Discovery of
quantitative trait loci and the individuals with
high productivity can enter into mass clonal
multiplication.

A microarray was designed and primied
representing 25,908 penes sourced from
RNA-Seq and EST datasets involved in wood
formation in differsnt sucalypt species. The
expression patterns of these trmscripts were
documented in four distinet petotypea of E,
fereticornls with low/ high cellulose and
lignin content. The data will be used to
develop a gens regulatory network (GRN) for
xylogenesis in tropical cucalypia. The GRN
will be subsequently used to identify major
regulatory switches for xylogenesis and
wuood formation. This will help in identifying
major effect penes for candidate gene based
asgsociation anslysis to identify markers

To study the role of HKT 1 gene in Eucalyprius,
gene gilencing construct for EcHET] was
developed and being used for developing
composite ransgenic Bucalyptos. The full
length coding region of ECHKT] gene (1653
bp) was isolated from Eucalyptus
camalduiensis cDNA and is being used in
developing the transformation censtruct for
over expredsion in Tobaceo and Eucalvprus,
Determination of sequence information of
ingect- genes is crucial for application of
transgenic RNAi technology for control of
the meects. In this direction, the partial gene
sequence information for chitinase gene (396
bp) of Ewcelyptus insect pest Leptocybe
invasa and the beta-tubulin gens of the teak
inscct pest Hyblaea puera (560 bp) and
Eucalyptus insect pest Leptocybe invasa (691
bp) were sequenced and published with
accession numbers, KC818286.1,
KCRB18287.1, KC880336.1 at the Gene Bank
Database of the National Centre for
Biotechnology Information (NCBRBI),
National Library of Medicine and National
Institute of Health, TUSA. dsRNA was
gynthegized for L. imvasa chitin aynthase and
an accessory for delivery of dsRNA molecule
into gells in potted Eucqlyptus plants was
developed

The antipest lectin (WeMBPI) 1solated fom
the salicylic acid treated leaves of Withamia
somnilfera was cloned into two plant
transformation vectors and the constructs
(pUH-WsMBP1 and pCambia-WsMBFI)
were tranaformed into tobaceo. The putative
transgenics were selected on antibiotic
was confirmed through PCR. The functional
validation of the ttanapene will be conductad
subsequently to confirm the antipest property
ofthe encoded gene,

Additionally, a 294 bp mntipest cysieine

protease inhilvitor, cystatin ( WeCYPT) was cloned

from W. somnifera. Two gene constructs {(pliH-
WsCYPI and pCambia-WsCYET) were developed
for ectopic expresgion and functional analysis n

tobacco. The transfoemation events have been

conducted and putative transgenics have been




selected for confirmation of transgene

integration.

The leaf transcriptome data of W, somnifira
were mined for pathogenesis — related (PR) gencs
and sevenieen genes, PR familics
were identified and their expression pattern post
17 and 36 hours of salicylic scid treatment was
documented. The analysis revealed significant
up-regulation of all familics of PR genes by 36
hours post treatment except WsPRI0. The
relative fold ion of transcripts, rangad
from 1 fold to 6,532 fold.

« Study of salt tolerance through gene
expression pattern analysis conducted at
AFRI. The project sims of unalyzing the
pattern of expression of four gencs
(NHX1,8081, HKT1 and CLC<c) that are
known to function in maintaining ionic
balance within the plant, particularly, in
regulating the non-toxic levels of sodium
chloride, which is the dominant salt in
saline soils, A halophyte (salt tolerant plant)
— Lepidivm sativum was used and grown

hydroponically at different levels of salinity
ranging from 40 to 200 mM NaCl, RT-PCR

separated electrophoretically. Using semd
quantitative approach, level of gene

yzed Significant up regulation
of NHX1 gene in leaf tusue of Lepidium
sativum at high concentration (120 mM) of
NaCl has been observed s compared to
remaining three genss. NHXI1(Sodium/
Proton Exchanger) gene in L. sativian was
found as one of the important gene conferring
salt tolerance to the plant,

5.3 Micro and macro propagation

Micro propagation techniques standardized
far impaortant forestry species

* Experimenits on rooting of cuttings were
carried out for Mella dubla, Ailanthus excelsa,
Grevillea robusta, and Anmthocephalus
chinensis.

*  Aftempts were made to develop micro
propagation technique to regenerate/
multiply mahulpatta for getting higher
production. Shoot multiplication and
clongation of mehul on MS medium
supplemented with 1.0 pM TDZ gave

Shoot mnltiplication end

of malul oo
MS medium supplemenied with 1.0 uM TDZ
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Rootlng in Mubo] cottings collscted frven keotwh] and

treated with 1000ppm [BA snd S00ppm thiamins,

Refinement and standardization of protocols
for in- vitro propagstion and genstic fidelity
gindics of micro propagated plants of two
bamboo species of Bambusa bgleooa and
Thyrsostachys oliver camrisd ont. In
Thyrsostachys oliver, plantable clonal
plants are obtained in 5 months period with
7-8 tillers with miniature rhizome, Further
multiplication can be done by macro
proliferation. In B. balcooca, MS liquid
least effactive as compared to BAP and TDZ
Work in progress to refine existing micro-
propagation protocols of Dalbergia latifolia
for production of improved planting stock for
genctic improvement of permplagm in central
India. Different cytokinine and 2, 4-D

treatments were tested for in ifro callusing
and organopencsis in immeture seeds
collected from Kalpi. Seeds collected from

genotypes were tried for shoot formation. In-
vitro ghoot cultures are heing maintained

Callus formation in mmoahure seeds md cotyledons
of Dalbergia lntifolia

I -vitra seed Culture has been initiated from
green capsules of Vanda coerulea, collscted
locally in RFRI Seeds have already staried
perminating in different media. Different
plant parts are also being assessed to induce
somatic embryos.

Efforis were made for the development of
macro and micropropagation technology for
multiplication of economically mmportant
desert plant- Safvadora persica. M8 medium
was found to be the best for & -vifro shoot




Joe- vitre propagstion of Podopiyiium Aexandrum
Boyle through axillary bod

stem cutting from mature plants was carried
out using sand ag rooting medinm in nist
chamber. Results revealed that use of various
concentration of TBA (500,1000, 2000 4000

)multedmluwrateufmuhngﬁ'ﬂmmu

Completehmculh.lrepmtwolforiu vitro
multiplication of Podophyllum hexandrum,

an endangered but hogh value medicinal
plant, throngh two regeneration pathways
namely, crganogenssis and axillary bud
proliferation was developed.

Tissue culture techmique for clonal
propagation and supply of genetically
superior irees of Neem, andu and bamboos

was mitiated at AFRT, Jodhpur.

Multiple of multlple shoots of A, adfotica @ MS medhon

with BAP (2.0 mgAH-Kn (2.0 mgh)

Shoot itistion in 4. excelvs M3 medinm with BAP
2.0 g -+ 1AM (0.5 mg)

Plantlets of Sea Buckthorn (Hippophae
saficifolia) have been produced f[rom
epicotyle of the in-vitro raised seedlings and
nodes of the field grown plants in MS
medium. Different plant hormones were
ined for shoot mduction, multiplication,
shoot elongation and rooting. These plantlsts
are underthe process of acclimatization,

A-F: In -vitre propagation of Hippophae salicifolic
throngh axillary bad

Under studies on pollarding and propagation
in kusum (Schleichera oleosa) for lac
cultivation collection of slem cultings &
scion of phus trees of Kusum from Jharkhand
(Basia, Simdega, Bano, etc) were carried out.
Accordingly graftmg operation & stem
cutting trials were condncted. VMG has been
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sstablishad. Clonal trial of kusum has been
initiated with the plantation of clones of 20
plus trees with three replications.
Survivability deta were also recorded. Ten
year old kusum trees were pollarded at height
of Im & 1.5m. Dats are being recormded on
number of shoots / branches emerged. Some
sapling of kusum were pollarded slso.
Periodically data ares being recorded on
number of ahoots / branches emerged, collar
dia. etc from pollarded trees. Brood lac (25
kg) wes collected from Heasardih in Fuly
2013. Inoculation was camied out on
pollarded trees of kusum sl FRC, Mandar,
Total of 336 nets were used (av. T44g;‘nﬂt}
Around 100} trees/ saplings were inoculated,
Removal of phunki was done after two weeks
ofimoculation.

-

Quality plusting stock pavduction of Gmeling

Studies initiated for standardization of
ptopagation method and germplagm
conservation of Machilus villosa & Quercus
lineata . Twentyfive plus trees of each species
were selected on the bagis of phenotypic
characterigtica in Darjecling end Jalpaiguri
Districts. On the bazis of growth
cheracteristivs, 6 phus trees in cage of O
lineata and 10 plus trees in case of M, viilosa
were seleacted.
Development of micro propagation protocols
for production of superior germplasm of
Dalbergia Ilatifolia Roxb, and Pterocarpus
santalings L completed, The project atmed to
establizh tizsue culturs lab at IFB, Hydsrabad
and subsequently, to standardize micro-
propagetion protocel for D, Latifolia and F
santalinus. Accordingly, complete protocol
for in -vitro propagation was standardized for
D, latlfolia and 200 plantlets were raised
timough the established protocol Plantlets
survived 100 per cent, during acclimatization
process and hardened plants were planted out
m the feld for demonstration. In case of 2
santlinus, the multiple shoot imitiation and
multiplication of culture was standardized
through cxplants and callus culture. The
experiments on in- vitrp and ex -vitro rooting
were carried out for P santalimis and finally
in -vitro tootitg was succassful. With this, the
tissme cubture protocols of both the specica
have coms out successfully.

5.4 Tree Borne Oll seeds (THOx9)

Selection, improvement and molecular
characterization of Pongemia pimnata in
castern India was done. The onginal
germplasm wes multiplied for plantetion at
different places along with stockplant
mznapemet, DNA exiraction protocol waa
standardized using different plant material
and 4 methuds available in litsrature.
Designing and synthesis of 30 S8R primers.
PCR amplification of DNA extracted from all
the germplasms were carmmied out and
amplified products checked on

electrophoresis. SSR's from related forestry
species have also been evaluated in P

pinnata,

&8




Prit & Flower of Pongansla planaia (L)

A total of 91 high fruit yielding candidate
plus trees of Pongamia pinnate were selected
from different agrochmatic zones of Taml
Nadu, Pondicherry and Kerala, The selected

High pod yield in selected CPT of 2 pinnata
st Howur (Tamil Nadu)

Vogetative Multiplicaion Garden (VMG) of
Ponpumia pirnats.

trees were multiplied clonally and & vegetative
nmmitiplication garden cstablished, Clones are
being multiplied from VMG for establighing
multilocation clonal trials. 7 trees showed 103 to
250 kg pod per tree, and the oil percentage: in the
selected CPTa varied from 15 to 33%. The clones
which showed high fruyit yield with high oil
contenit will be recommended for large scale
plamting programme,

Candidate plus trees of Pongamia pinnaia
selectad from northern part of the eouniry were

screened for phenotypic charactery in different
gtates, and progeny trails conducted. Oil contemt
ranged from 27.89 to 41.43 % with an average
valus of 3527 %. In fact, 4842 % penotypes
yiclded more oil than average (35.27%6) and
mexinmm oil content was recorded as 42.17 %.
On the basis of higher oil content and high ssed
permination ability, the genotypes were further
narrowed down to forty mine (49) which were
egtablished as progeny irials in the different
geographical regions of Pumjab, Haryana and
Uttarakhand to assess their genctic worth.

Seed behaviour and effect of differential
drying and temperature om viability of Messua
Sferren and Madhuca insignis {species of wet
evergreen forest of Weatern Ghats) was studied
with fundings from Karnataka Forest

Department.  Preliminary results revealed that
sceds show recalcitrant behavioor on the basis of
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habitat seed size, and moisture comtent at
maturity, germination, seed coat ratio and mods]
on probility of recalcitrant, However, the seeds
can be dried to moigture content as low as 1.78%
with 509 viability.

5.5 Conservation of Forest Genetic
Resources

Forests are the world's most important and
most valuable renewable natural resource,
evolved and conserved over millions of years
in their natural habitat. However, increase in
the world's population, together with higher
standards of living has resulted in continuons
pressure to transfer areas previously umder
forest to agricultural or other uses. The
resulting large scale disappearance of natural
forests is leading to an accelerated loss of
valusble or potentially valuable germplaam,
The objectives of conserving forest genetic
resources are ta secure the ability of forest tree
ypeciex to adapt to emvirommental

and to maintain the besis for improving
production and other benefits of growing
trees through foture selection and breeding
activitiss. In Western Hi whers the
tree vegetation i3 mainly confined to the
northern-aspect and the southern slnpesare
devoid of wvepetation. The ever incregaing
human and cattle population over the years
has put lot of pressure on forests of Plnw
roxburghii (chir pine), Cedrus deodara
{deodar), Abies pindrow (silver fir) and Picea

smithigng (spruce), Plervcarpus samialinus
eic. comsequently, resultmpg i decreascd
dengity of these foreats, though over all foreat
area may have mcreased Hence, FGR arc
indispensible elements for effective and long
term conservation for the betterment of the
society, sustainable utilization and
COnBCTVALION.
Sandalwood is recopnized worldwide as cne
of the most valoable commercial tree species
with an estimated market volume of more
than $1 billion. Genetic diversity study for
prioritization in- situy conservation sites for
sandal popmlations in gonthem India has been
probably help to wmave] this confusion and
the results will expectedly help in betber
management and conservation sirategies for
this fiagship species

For cotservation nf‘ {Garcinia apeciea in
Upper Brehmaputra Valley, Assam, surveys
were concucted in Tinkypeni and Tipong
Rezerve Forest, Dihing Patkai rain forest in
Tingukia Diastrict, Jokai, Namdang, and
Medela Reserve Forest in Dibrugarh district,
Sola and Abhoipur reserve forest in Sibsagar
district, Gibbon WL Sancturay, Jorhat district
fd Nambor Reserve Forest in Golaghat
district for study of Garcinla with respect to
ite diztribution and ecology.

Gorctra Eydla in Diling Patkei Rein forest Assam




Grarcinis dulels in Dibing Pallcsi mein forest Azaam
A study was conducted with aims at
mitroduction of Merinda citrifalia L. (Noni)
into NE States as livelithood option for the
people of North East India. Collected 750
mumbers of tested clones of Naoni from CARI,
Port Blair for experimental trial m North East.
Successfully raised the Nomi planis in RFRI
campus and further monitoring of growth
performancs are in progress.

Collection of germplasm of Madhuca indica
1. F. Gmel for identification of best sources in

Varistion in size and shepe in fiuits end seods of
mahna collected from Bilaspur

Annual Report 2013-14




Annual Report 2013-(4

Chhattisgarh throuph phytochemicsl evelustion
was camrisd out. Survey and selection of trees was
cartied out st Balod, Bilaapar, Jashpuor, Kanker and
Jagdalpur, Mahus trees were selected from five
girth claszes, viz., 61-90 ¢m, 91-120 cm, 121-150
em, 151-180 em and over 181cm. Saponin cotrtent
i being eatimated in seeds.

For collection and charucterization of critically
endangered Litvea glutinoss permplagm from
Madhya Pradesh and Chhattingarh, visited and
carried out sorvey of Chhindwarn (West) Forest &
Balaghst (South) Forest division. In Chhindwears
(West) Forest Divieion, Total 31 trees were
located amd Aetodled mphu—meﬁin datn  wms
recorded along with GPS location i specified
foomat. Out of 31 trees, propagating maderial
fromnn 10 trees wag collected and eatablished in the
myraery of the divigion, From Balaghat (South)
Forest division, total 26 trees were locatad and
detailed morpho-metric data recorded along with
GPS lopation in specified format. Out of 26 trees,
propageling malerial from 7 trees hes been

2.4

Field murvey in Litces plutinose Balaghst Forest Divigion

An improved holistic approach was adopted
for development of database on fast growing
tree species targeting stakeholders in
Tamilnadu and Kerala The mformation
elated to fast prowing free species viz.,
Acacia aurieuliformis, Acacia mangium,
Nevlamarkeia cadamba, Azadirachta indica,
Bambusa bamboos, Bombax ceiba,
Calophylium inophyllum, Casuaring
equizetifolia, Eucalyptus camaldulensis,
Eycalyptus teriticornls, Gmeling arboreq,
Grewia #iliifolia, Melia dubia,
Paraserianthes falcataria and other specics
wete collected and updated. The database
containg information on the important
characteristics of the fast growing tree
species, The mformabion, such as, genus,
family, local and common names, botanical
deacriptions, taxonomy and nomenclature,
habitat, distribution and snvironmental
conditions, important pest and disesses,
different products, services, uses, seed
characteristics {seed descriptions, weight,
dimensions, size, germination, details type,
size, pmeem:aga), sead collsction, handling,
processing, agro forestry practices, prowth
and vwyield, reproductive biology and
breeding system, genetics and tree
improvement, ecology, fruiling, flowering,
cultwatmn, propagation, origin, wood
{coloarr, grain, texture, strenpth, treatability,
working properties, durability), planting
stock (SSO,CS0, Progeny trial), refersnce
clcweore uulluctudandupdated.
Fucalypitus Plantations in Tamilnadn using
RS and GIS was done. The extent of
Casuaring and Eucalyptus plantations in
Ariyahr District of Tamilnadu has been
mapped uging LISS IV Resourcesat-2/ L-
4FMX, geo comrected using Survey of India
Topo Sheets. The identification of fraining
pixels and plotz were done by using the
ion data collected with the help of GPS
from the field survey. Supervised
classification was used to clasify the image
supplemented with visual analysis of the
image and rocode techmique was used to
reclassify the misclassified pixel with the




help of Google Earth and field check. Based

on the field survey and dats collected from

TNFL, various land uses, inchuding extent of

Eucalyptus and Casuarina plantations were

delineated. The results indicated that the data

mdprwmumgtwhmqueuwdmuldafﬁ:a
relishle approach for mepping Casuaring
plants and other plantation crops.

« TForest Research Institute, Dehradun and
Institute of Forest Genetics and Tree
Breeding, Coimbatore have been designated
as the nodal centres for Forest (lenstic
Besource Manapement Network (FGEMN)
in the country, A FGRMN cell has been
constiviuted at FRI Delradun which will be
housed in a fullfledged building for
operation, A new buildmg for Forest Genetic
anManngmntNetwoﬂ:{FGRhm
is being established at IFGTE
uptheFGRhﬂqacuvm'Ihﬁewnteﬂm]l
gradually be upgraded under the cne time
gpecial grant of ICFRE. Exploration,
collection, conservation, characterization
envisaged under FGRMN. Dr. 5. Nagarajan,
FGR Chawr of Excellence appoinied by
ICFRE has prepared a document on National
Forest Genetic Resources Conservation and
Usage Plan in consuliations with Foresiry
Resgearch and Stats Forest
departments and sobmitted to ICFRE/MoEF
for implementation.

Dstabase on Forest Genetic Resources:
Cremelic Resources in the form of seed orchamds,
seed production areas, genetic triala, germplasm
bank, plus trees eic have been estmblished for
imaportant trees apecies by various stakeholders
across the country. A database on candidate plus
ttecs pegembled by IFGTE was purepared for
Thespesia popuwinea, Pongamia pinnaia,
Neolamarckia cadamba, Ailanthus excelsa and
A, triphysa, Calophylhan tnophyllum, Sapindus
emarginctus, Eucalyptus and Tamarindus
indicus and retrieval mechanism also developed.
In addition, database has alzo been developed for
seedling seed orchards, clonal seed orchands,
seed production areas, clonal trials, progeny
trials, clome banke and permementd preservation

plots for Teak and Eucelpfus maintained by
Tamil Nadu and Kerala forest departments,

Under the project, “Explorstion, Collection
and Evalnation of Forest Genetic Resources and
Development of Netional Gene bank™, 23 teak
populations in Ceniral and Northern part of
Kerala were surveyed mnd recorded the variation
on growth, tree form, branching pattern,
reproductive characteristics, pest incidence,
topography, soil pattern etc with GPS datm f
Elsven populations which showed distinet and
degirable characteristics were matieed for in-situ
conservation.
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Seed Production Ares of Teak at Vazagalisg, Topslip
(Thmil Nad)

Survey was conducted on populations of
C.inophyllum in Trivandrum, Allspey,
Kollam, Kazargod, Hugercnﬂ Kan]ra
Kumgri, Courtrallam,

Chennai, Kamur, Annor, Avinazhi, Anaikatl:l_,
Nagapattmam, Tnnkaul, Sengottai,
Puducherry, Karasikkal, Hsavelock,
Mayabunder, Diglipur, Wandoor,
Chidiyatapu, Rangat and Betapur in total
covering Tanil Nadu, Keralas and Andamans
and 159 CPTs were identified. The passport
data were also collected. Vegetative
produced rooted clones of selected CPIR
standardized. Conducted germingtion tests,
recorded seedling parameters, raised stock
and standardized noreery management
practices. Standardized seed processing for
oil extraction from Calophylium

kemnels and oil analysis by Soxhist method.
Established Clone bank and Half-sib Progeny
trial st Panampally and maintained,
Shortlisted 40 high vielding clones having
more than 55% oil content.

Extensive field snrveys were undertaken in
the Weztern, North Western, Capvery Delta
Southern, North Easstern and high rainfall
zmed of Tamil Nadn, Puducherry, Northern
and Cenmtral regions of Kerala and selected
128 CPFTs of Thespesia populnea Cuttings
from thess: trecs were collected and kept for
roofing in the wvepgetative propagation
complex of IFGTB. Bud sproart could be

observed in all the cuttingy and the rooting
percentage was 60, No pest attack wea
observed till September 2011. However, 3
clones were affected by Mealy bug, Iater and,
control measares adopted. Established a
Clonal Multiplication Area with 82 clones at
Panampally Research Station, Kerala.
Tamarind orchards located at Neyveli,
Thoppur, Theni & Mullsngaddu have been
different treatments, seil drenching of Cultar
@3000 pprn and spraying of 2% KNO, found
positive implication on enhaneing fruit
productivity.

Studies on variation in reserpine content in
some high vielding genotypes of in -vitro and
scedling raised Rawvolfia serpentina
revealed that the highest in- vire rooting of
£1.67% and maximum number of roots (7)
was obtaimed with GO-MN accession on %
BS medium, The hardened plantlets were
transferred to the field for trial compriging in-
vitro and seedling raised plants of five

Field trinl of five genotynes of Rauveilfia serpentina

Multilocation trials of Jatropha curcus wete
conducted in different agroclimatic zones.
Overall, 30 % mortality waz observed in
MLT after two year of plantabon. On the
bagis of [ruite/plani, three accessions are
identified viz, IC 468907, IC 468919 and IC
471353,

h 4




Trial plot July, 2013, Luxurions growth (shove)
& fraiting (Right)

(e 70

Seed variation for permination and seedling
growth of AMichelia champaca was studied
and seedling sesd orchard established
Survey was conducted In Mizoram, Tripurs,
Arunechal Pradesh and Assam to identify the
natural plamtation distribution of M. champaca
Huge varistion for morphological traits was
observed and from the different population
phenotypically superior genotypes were
selected for establishment of seedlmg source
orchard. Also, identified variation in natural
regeneration and further investigation on the
subject is under progress.

Annual Report 2013-14




Annual Report 2013-14

-’ IndianCuuncilanoreatryRmmhmd

Education (ICFRE) is mandated to promots
forestry education in Universities by providing
financial support to Universities for strengthening
the mnfrastrocture such ag building, equipments,
computer centre, library etc. The Council
provides prant-in-gid to different Universitica in
India and it also undertakes the Homan Resource
Development Progranmme and Policy Rescarch
Work,

6.1 Improving Formal Forestry Education

ICFRE iz providing grant-in-agid for
infrastructural development, purchase of
scientific equipments, books, creation of mist
chambers, purchazse of sporis items for students,
creation of museams etc., purchase of vehicle and
transport squipmenis for tour of studenis,
purchase of computers, teaching manuals
mga:m.mhun of sennnm', participation of faculties
in the nstional seminars etc and students
sducational tours to the univerzities for promoting
forzstry education in the country. The Comneil
has invited proposals for grant-in-aid from the
Universities and teceived a total of 19 proposals
for the purpose.

6.1.1 FRIUniversity

The FRI (Deemed) University haz been
offering the following academic comrses on a
regularbasis:-

* Two years M.Sc. course in Forestry,
Bovironment Managernent, Wood Science &
Technolpgy and Cellulose & Paper
Techmology.

¢ One year Post Graduate Diploms course in
Aroms Technolopy in collasborstion with
Fragrance & Flavour Development Centre,
Karmauj.

Lectures/disserfations/Ph.D gudance given
by the different Divisions of FRI,

FRI University condncts online entrence
sxam for these M. Sc. eourses. The syllabus has

6. Forestry Education and Policy Research to Meet Emerging Challenges

been revised for all courses during the period of
the Report,
1. Two chairs of excellence were engaged m the
Tfollowing disciplines -

(i) EcelogyandBiodiversity

{(ii) Forest Climate Changes
2. Following academic activities were
undertaken:

Lectmea.-"pracﬂeal 8 -632

o
li

The Comneil encourages Univemities to get
acereditation with ICFRE, as a new initiative of
quality control in forestry education for the first
time through Accreditation Board of ICFRE. The
accreditation process has been completed for 18
Universities and certificates issmed. The
proposals for saccreditation of (3 more
Universities have been received which are umder
consideration for makmg scoreditaltion with
ICFRE.

6.3 Networking Forestry Education with
Research and Extenzion

In view of the issues and challenges before
the NTFF sector, & networking project has heen
envisaged at ICFRE at National level with the
help of ICFRE institutions and State Universities,
having faculty of forestry to provide an
oppertunity in the forestry sector for working
with universities mutually integrating education
and rescarch for the benefit of forest dependent
communitics, The Status Repotts and Detailed
Project Reports from 09 universities heve also
been received which are involved in the
Networkmg Project on NTFE

631 Participatiom in Seminars/Symposia/
Waorkskops/Training

About 250 geientiste, officers and officials
participated in different seminars/aymposia/




- i L

Visit by Diirector, FRI, GCR, FRI and Hsed, Extension
Division during Punjab Summit

{
“-1,-}. -

Tnteracting with stakeholdere dnring Punjeb Sunmmit

workshopafirainings /meetings organized by
various organizations throoghout the comniry on
varety of subjects inchuding, TIPCC green houss
gay inventory, ecosyatem monitoting bio-
conpodting vermd-cotapoating;  agro-foredtry
and lend manaspement; climate chanpe and
carbon mitigation; energy and environment;
livelihood development programme 88 a
rehabilitation measure; plant taxonomy; forest
certification; quality determination of medicinal
plants cultiveted in agro-forestry; essential oils-
igolation, characterization and walue addition;
agro-forestry and land management for the
farmers; value addition of NTEPz; quality
assessment of eszential oil; insect pestz of agro-
forestry and their control measure; extension of

agro-forestry species; role of poplar-based agro-
forestry for economic security; imtellechial
property mamagement and technology trensfer
policy for ICFRE; protection of plant varietres
and farmers rights (PFV&FRA)Act 2001, genetic
transformation for abiotic stress tolerance; ==
handling of tree borne odlseeds with 8pecial
reference to Calophkylhan inophylham, forest seed
technology; cultivation techniquer for
Calophylfum inophyllum; bio-prospectinz of
forest reaources; application of bio-pesticide in
agro-forestry; bio-pesticidal prodncts of Hy-Act.
Tres Pal (H) and Tree Rich bio-booster pellets;
innovations on biotechnology; Biological
Diversity Act, 2002; wood processing; trees for
life: accelerating the impacts of agro-foresiry;
forest policy, law and Acts including,
environmental law ; formulating quality
standards for bamboo products; REDD and
REDD+ benefiis in forestry sector under Green
India Migsion; human rescurce development,
lamd restoration and bodiversity cotservation for
snstainsble livelibood; cultivation of medicinal
plants; biological control of forest insect pests and
role of entomopathogenic nematodes; forest
insect pest management in murseries and
plantations; insect pests of important medicinal
plants and their biological control measures; team
building and conflict management; Sal borer and
its management; forest certification; bamboo
handicraft for the farmers, field functionaries and
artigans; drug residuss and environmental
pollutants; prospects of NWFPs processing and
value addition; impact of harvesting practices on
bamboo regeneration; diseass and pest problems
amd their management in bamboos ; bambeo
cultivation: an opportumty for livelihood needs;
pugmentation of apgar wood in Aguilaria
malaccensiz through fumgnl technology, acience
& technolopy for rursl societies; forest & foresl
manapement, Forest Conservation Act and
policies; environmental problems, threstened
medicinal plants; cumulstive environment impeact
asscasment of Satluj basin; renewable sonrces of
energy; genetic engincering efc, the details
regarding same is mentioned below:
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6.3.2 Vistm Abroad

Facilitated 35 cases of forsign visits which

wire approved from the Government of India

Hyp./hagtituive |m Noof | Duradion as the second part of the second session of the
r'-lm . m""f’“’“"} ad hoc Working Group on the Durban
' Dtrada Platfoemn for Enhanced Action in Bonn,
2, | FRI, Dabradun 46 55 2467 Germany from 03 to 14 Fune 2013 as a
3. | IPGTB, Coimbatare| 20 1% L] member of the Government of India
4. | TWAT, Bangalors | 14 14 T dulegatiun.

:' H;m :3 ‘1‘: ﬁ Dr. V.P, Tewari, Scientist-G, ITWST,
: _ Bangalore visited Kenys to attend 5™
:- IFP, Ranchi 15 19 ::] GAForN International Symposium on
4 ﬁﬂm s 1 = 'Sustainable forestry in Scuth-Southeast Azis,
10| RFRL, Feshut 3 13 7 and sub-sshara Africa: Incentives for close-
Tool G YT T to-nature-foresiry' from 08 to 12 July 2013.

Dr. PP. Bhojvaid, Director, FRL, Dehradun
visited China to deliver key note address on
Forest culturs in the dialogue on forestry in
eco-civilization context, on 20 and 21 July
2013.

with finding from various sources for providing a Dr. R. Sundararsj, Scientist-G, IWST,
much needed imermational exposure to the Bangalore vigited Awustralia to attend ‘6"
scientific cadre. International Symposium on biology and

Dr. Sengeeta Guopta participated as gnest
speaker on "Wood culture in Indhia: Past,
present & future' at '219® Wood Culiure
Symposium' Kyoto University, Jepan from
18 to 22 February 2013.

Dr. Sangeeta Gupta participated as guest
speaker on ‘Indian woods: Historical
ntilization and future pustainability’ at "World

Wood Day Symposium', Dar Es Salaam,
Tanzania from 18 to 22 March 2013,

Dr. T. P. Singh, ADG (BCC), participated in
the eleventh session of the Committes for the
Review of the Implementation of the
Convention of UNCCD from 15 to 19 April
2013 in Bonn, Germany.

Dr. N. Krishnakumar, Director; Shei T.E
Raghunath, Group Coordinator (Research);

Dr. B. Gumdev Singh, Scientist-Gand Dr. A
Nicodemoua, Scientist-E, IFGTB,

Coimbatore visited Australia to atl:und
"Workshop meeting relevant to the
mnplementation of AusAID activity 607947

from 19 to 25 May 2013.

Shri V.R.S. Rawat, Scientizt-E, ICFRE,
participated in the UNFCCC thirty-eighth
sessionz of the Subsidiary Body for
Tmplementation and the Subsidiary Body for
Scienfific and Tecmological Advice as well

ecology of gal producing arthropods and
related endophytes’ from 04 to 08 August
2013

Dr. N. Krishnakwmar, Direcior, IFGTB,
Coimbatore vigited China to attend "Regional
Workshop for Asia, Pacific and Oceania' on
20and 21 August 2013,

Dr, VK. Varshney, Scientist-F, FRI,
Dehradun visited China to attend ‘7%
International Medical Mushroom Conferemce
from 26 to 29 August 2013,

Dr. REK. Borah, Scientiel-E and Dr. (Mre.)
Papori Phukan Borpuzard, R.O., RERI,

IothatmmtedMalaymatnaﬂ:handhltemm:mnl
Scientific Symposium on 'Agar wood' from
03 to 05 September 2013.

Dr. Vineet Kumar, Scientist-F, FRI, Dehradun
vigited Germany to atiend 'DAAD alunmi
special project in the framework of the
Tropentag-13' from 08 to 19 September 2013.
Sh. Saibal Dasgupts, DDG (Exiengion); Dr.
T.P. Singh, ADG (FCC) and Dr. B.S. Rawat,
Scientist-C, FCC Division, ICFRE, Dehradun
visited Namilra to atiend "Next conference of
parties (CoP-11) meet of the United Nations
Convention to Combat Desertification” from
161027 September 2013.




Dr. PF. Bhoyvaid, Director; Sh. MLP. Singh,
Head, FCCI Division and Mr. Jawaid Ashraf,
Scientist, FRI, Dshradim visited China to
attend International Symposium on
Trangition to sustainable frrest munapement
and rehabilitation' from 21 to 23 October
2013.

Dr. N.B.K. Harsh, Bcientiat-G, FRI,
Dehradun visited Torkey to attend 3"
International Congress on Fungal
Conservation from 11 to 15November 2013.
Shri V.R.8. Rawat Scientist-E, ICFRE,
participated in the nineteenth session of the
Conference of Parties and the 39" Session of
SBSTA/SBI meetingy of the United Nations
Framework Convention on Climate Chanpe
{UNFCCC) in Warsaw (Poland) from 11 1o
22 November 2013 az a member of the
Government of India delegation.

Dr. Renu Singh, ADG (Education & BR.),
ICFRE, Dehradun visited USA on study tour
on 'Forecasting and futures modeling’ under
the Susminable Landscape and Adsptation
from 020 10 Decernber 2013,

Shri K. Jude Sekar, DG; Shri Saibal
Dasgupta, DDG (Extension); Dr. T.P. Singh,
ADG (FCC) and Dr. R.S. Rawat, Scientist —
C, ICFRE, Debradun vigited Nepal to attend

'International expert group meeting at
ICIMOD, Kathmandu, Nepal' on 09 and 10
December 2013,

Dr. Ombir Singh, Scientist-I, FRI, Debradun
vigited Tumisia to mttend the 17 Africa
Intsnational Allslopathy Congress from 06
to 09 February 2014,

Mr. Jawanid Ashraf, Scientist, FRI,
Dehradun, visited Japan to attend seminar on
"Transition to sustainable forest

and rehabilitation in Asian countrics” on 25
and 26 Febauary 2014,

Dr, Mopdhumita Dasgupta, Scientist-E,
IFGTH, Coimbatore, visited TJSA to attend
training under ITTC Fellowship from 01
Marchto 30April 2014,

Sh. T.P. Raghunath, GCR; Dr. B. Gurudev
Singh, Scientist{& and Dr. V. Sivakumar,
Scientist-E, IFGTB, Coimbators, visited
Thailsend cn study vigit, under DST sponuored
project from 02 t0 09 March2014.

Dr. V.P. Tewari, Scientizt-G, IWST,
Bangalore, visited Indonesia te atfemd
Intemational Wotkshop on Foresbry and
forest science in an ever more complex global
comtext’' from 1610 22 March 2014,

Dr. A. Balu, Scientist-G; Dr. A. Karthikeyan,
Scientist-D; Dr. M. Hegde, Scicntist-D and

SERVIR  HinvaalAvas
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Dr, A, Shenthi, Soientist-C IFGTR,
Comnbatore, visied Vielosm to stiend tlm
TUFRO Acacia-2014 Conference from 18 fo
21 March 2014,

6.4 Capacity Bofldimg of Keleniific and
Manwgeoneat Cadre (Tradnings Orpaiotd)

As poart of the HRD imiiistives for capecity  Tmnisg worsohop an Consarvatdon of Blodbversiy and
bunlding of scientific persormel, six training Snsteinabls Livelibood in Wirkrshed Management
programmes wera organized in different

LR e e T T T T e St 11 I _'llu
- | 1-1.1I Hhhﬂrhi-'--l-w-rm-'rrﬁn-'-
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techniques; role of forestry in disagter
management; forest fire mitigation &
matagement, pardcipaory management of
froet fire nska m whan sees; Deeslry s
hw]:hnud in glimate nhm:n ld.lptll:un.

ond throads; tissue culture of mporient foreet
tm.hlnﬁmmdmmmlplmh,mwy&

in muvery and field; bio-prospecting-
the mole of Btate Foreet Department: formst
genetic resource management; regesarch
methodologies i writing of resesrch papems;
‘sparbaiti’ sticks making ; cestion of biclogical
afforestation for the rehebilitation of
hille; integrated epproach for nisinsble
devaleprment of fragile desert scasystam;
application  of technologlcal and research
mderventions fx snhemeing fest prodostivity;
conkervelion, ullizetion sod onlivabon of
organized by ICFRE Hge and ite institites and
4re a% :

Hou/Iusthiwte | No.of | Doration
trainings| (ix dayw)

ICFRE, Dehracim | 3 12
FRI, Debwadyn | 32 151
IFGTH, 12 47
Codmbatante
TWST, Bangalere | 2 4
TFR], Jshalpur |12
CFRHRD, 13 16
Chhindwara
AFRIL, Jodhpur 5 12
HFRI, Shitnla H 14
RFRI, Jorhat 15 4%
IFP, Ranchi 3 20
IFB, Hyderabad | 2 3
Total 112 a9
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(limpaes of trainmgs organized by [CFRE institotes
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7. Foresiry Extengion for Taking Research to People

The Council endeavours to transfer simpls
implemestable techmologies to the intended target
groups, especislly the farmers. It also engages in
development and dissemination of forestry
sxtension programmes. I coondinates various
extension activities of ICFRE institutes and
Centres and provides consultancy/techmical
services in the field of forestry, environment and
allied sciemces as well as snvironment impact
asseaument and other related areas. The Council is
committed to disseminate its research outputs to
the stakeholders through varicus schemes, such
a3, van Vigyan Kesndras, Demo Villages,
Netwoddng of VVKs with KVKs, Direct to
Consumer Scheme, through orgenizing and
participating in various extenzion activitiez and
by meamns of quality publications.

7.1.1 Collection, compilation and publica-
tion of forestry reports/ journals

7.1.1 Reaearch publications: Books and
newsletters published by ICFRE Hgs.
during the yearare viz.:

» Annoal Reportof ICFRE, 2012-13.

* Bi-armmaly -
ICFRE Newsletter
and *Faniki
Samachar’.

=  Book on Forest
types of India:
Revigited',

* Proceedings of
the workshop on
"Innovations for
forest carbon
fmance m India’.

= Book on "Boil

(I 1N

REVISITED B

Indhin'.
* 4issusof 'ICFRE Climate News' were
prepared and uploaded on ICFRE website,
» Publications of SLEM
O SLEM e-newsletter June 2013 Vol.l, no.5.
and Desember 2013 Vol6, no.6
O Proceedings of the one- day scminar om
“Drougitt and water scarcity™.

O Eight flyers were published based on the

A total of 411 research articles were published
by ICFRE institufes m scientific journals of
national and international repute and in books.
The institute-wise cetails of the same are given
below:

Number of nesearch arthdes pubHsked
i sehemiifie Jourals amd
5 | Nome of atiots ™
g National | Forelpm
1 il : Chnpter/in
Froceedinpn
1 | FRI, Dehradun 53 44 19
2 | IWST, Bangakre 2 27 21
3 | IFGIR, Combeier| 21 17 6l
4 | AFRL Jodhme 14 14 16
5 | TFRI, Jabalmur 18 1 9
6 | RFRI, Jorhet 8 13 &
7 | HFRI, Simls 10 - 2
§ | IFB, Hydemsbed 2 - 3
Total | 148 116 147

Also, a total of 95 research articles were

in seminars/conferences/ workshops

and, 181 abztracts and 25 popular articles were

published by ICFRE mstituies during the yoar aa
perthe following details:
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Kember of articls pressated In

akang with shetracts & pepniar
articies puhiighed

] e H.HEEE
quﬁﬁﬂmqﬂEE
Blwe]r |un|a] \nhgi

Apart from sbove, 16 books snd 16 booklets,
broclmres/pamphlets were published by the
ICFRE institutes during the year as indicated
below:

8. | Namy of the Namber of becks and bookiet,
Ne. | Innitimin brochures/pamphlsis publched
Baaks Baoideta/brechmmea’
buBating parmphleds
1 |IFGTB, B 6
Coimbslam
2 | FRI, Dehrudm 4 2
3_| IWST, Banpslore 2 1
4 | IFF, Ranchi 1
5 | TFRI, Jabslpur 1 -
& | HFRI, Shimila - 7
Thtad 1§ 14

National Forest Library and Information
Centre

The National Forest Library and Information
Centre (NFLIC) iz the richest in documsnt
collection on forestry and allied sciences in South
and Southeast Asia, Tt has been providing diverse
libraxry and information services, viz, reference,
referval, lending, reprography, current awareness,
inter-library loan, retrieval of information from
the machine readabls databazs, etc. to its users,
Dnring the year, 27,117 books were loaned to the
paery for outside reading. Besides, 57,355
documents wene consulted in the library,

The document collection of the NFLIC was
enriched by the addition of 2,726 books and other
documents, out of which 125 books were
purchased ai a cost of Re. 1.83 lakh. The NFLIC
gubscribed 66 Indian and 89 foreign periodical

titles. Tt alko received 680 isgues of the periodicals
as gratise, The NFLIC provided online
accesgibility to 184 e journals to the regionsl
institutes of ICFRE. A bibliographical database
on forest science was alsp subscribed for
providing access io old as well as latest ressarch
articles on forestry to all institutes and centres of
ICFRE.

The NFLIC has been selling ICFRE
publications through its Book Depot and during
the year, 564 books and 12 VCDs were sold to the
state forest departments, uomiversitics, ete.
generating revenue of Rs. 163, 836,

7.1.2 Environmental Information System
Centre

The Minisiry of Environment, Forests and
Climate Change, Government of India
established Environmentsl Information System
{ENVIS) Centre on Forestry at NFLIC, FRL The
ENVIS Centre enriched the following five
databascs by the additiom of new refcrences:
Indian Forestry Absiracts; Participatory Forest
Meanagement; Prosopis jufifiora; Poplars; and
Environment and Forests, The Centre published a
book titled: 'Fucalypfus in India" and compiled
five issues of Emvibonment and Forests News
Digest.

7.1 Dissemimation of developed technologies

» Demonstration of various developed
technologies was made to various
stakeholders on World Environment Day,
International Day of Forests, Science Day and
International Day for Biological-diversity and
also in various training programmes by FRI,
Dehradun,

» Demonstration of agro-forestry practices,
vegelative propagation technologies of
important forest tree species was made to the
farmers and other stakeholders in Kissan
Melas organised st GB Pant University of
Agricylture and Technelogy, Paninagar
(Uttarakhand) by FRI, Dehradun.

¥ Demonstration of variouz developed
technologies on exiraction of sszential oil at




pilot scale wsing hydro digtillation as well as
steam distilletion techniques, quality
aasesament of essential oil in terms of various
physico-chemical properties of essential oil,
perfumery & aromatherapy was made to the
trainees by FRI, Dehradun.

7.2.1 Van Vigvan Kendras (VVKs) and Demo
Villages (DVs)

» FRI, Dehradun till date has established gix
Van Vigyan Kendras {VVEs) in the States and
UTs i its jurisdiction and orgamised two
training programmmes under Networking of
Van Vigysn Kendras and Krishi Vigyan
Kendras' st Yamunenagar district. The
different techmologies developed by FRI on
agro-forestry wexe displayed and lsctures
delivered m Kissan Mela at KVE, Patiala.

» IFGTB, Coimbatore produced four lakhe
quality planting stocks of Casuarina and
distributed them to the farmers of Villnpuram
district of Tamil Nadu and Puducherry,
affected by the 'Thane' cyclone.

» IFGTB, Coimbatore developed new
'blupest:lcldal products  (Hy-Act, and Tree
PALH) and & prowth promoting product (tres
rich biobooster) that was commercinlized
through Prerena shop of IFGTB, Coimbatore,
Chinnmaya organisation for rural
development, Sri Avinashilingam Kendra at
Knshi Vigyen Kendm, Vivekandapuram;
KVK of Tamil Nadu & Puducherry, VVK,
NGOa and Coimbatore district herbal and
tree growers association.

» The Institute organised a workshop on "Tree
cultivation technologies' for transfer of
technologies to Krizshi Vigyan Kendrmas
{K¥Ks) of Temil Nadu end Puducherry m
collaboration with Tamil Nadu Agriculture
University snd Tamil Nadu Forest
Department,

» Presentations on practices of Tecionma,
Casuaring, Eucolyptus, Melia, Ailanthus,
Gmeling arborea, Neolamarckic cadamba
and Calophkyllum inophyilum and, on the
prodnets and techniques developed by IFGTB
viz,, N-fixer, Hy-Act, tree rich biobooster,
tres PAL, windbreak agro-forestry systems,

bio-inoculants for native tree apecies,
Casuaring ased 'Alley cropping” systetn, red
and sweet tamerind, tree pest management and
clonal propagstion of Ewcalyptus and
Cezsuaring was made by IFGTB, Coimbatore
to various stakeholders.

IFGTB, Coimbatore established mdustnal
tee based agro-forestry plot in 2 ha and
planted 3000 seedlings of Tectoma and
Gmeling in 8 farmers' field bonds in Kan diyur,
VVK demop village and facilitatedd the
imigation facility through digging the bore-
well.

IFGTB, Coimbatore organised first
interactive meeting of VVK and KVK of
Kerala at KVK Thrissur,

Training programmes were orgenised by
IWST, Bangalore in collaboration with
FTATI, Kadogodi at one of its two VVK's, at
Kadogodi for froniline staff of the Kamataka
Forcst Department on aspects of field
identification of commercially important
timber species, plantation vs. traditional
timbers, importance of strength properties of
timbers, seasoning and preservation of wood
and bamboo, mursery techniques for sandal
and bambooe and their insect peats and discases
on 14 and 22 November, 2013; 06 and 13
December, 2013 and 10 January 2014,

IWST, Bangalore also organised a fraining
programme on 'Sandal based agro-forestry
models' for subject matter specialists of
KVK's of Kamatalka snd KVK's of Goa from
the 06-08 January 2014 at Bangalore.

TFRI, Jabalpur has four VVEs, one cachin the
state of Madhys Pradesh, Chhattisgarh,
Maharshira and Odisha and one Demo village
at Moiya Nala in Bijadandi West Mandls
Forest Divizsion. Regular trainng programmes
on technologies developed for field stafl were
conducted at VVKs in which training resource
material was also provided to the participants.
Quality planting stock of Prosopis cineraria
and Dalbergia sissoo was raised at the hi-tech
mursery at VVK Bichhwal, Bikaner by AFRI,
Jodhpur for demonstration and distribution to
farmers for promoting agpro-foreatry. Besides,
g three days training programme on 'Soil and
water congervation, silvi-pasture, agro-
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torestry, quality sesd production and seed
storage, production of quality planding stocks,
selection of plms tree, cultivetion and
management of horticuliure crops, medicinal
plant cultivation, VAM and organic fertilizers’
wad organised for ficld staff of Rajasthan
Forest Department and farmers of Rajasthan
from 28 to 30 January 2014, Thirty four
trainees (22 forest officials and 12 farmers)
from Jadschmer; DDP and IGNP Divisions,
Earmer, Sirohd, Jalore, Jodhpur and Pali
Forest Divigions attended the programme.

AFRL Jodhpyr in ite hi-tech nprsery at YVE,
Chhipardi Beedi, Rajkot (Gujarat) also
raised grafied seedlings of Emblica officinalis
and Ziziphus mauritiana along with superior
quality seedlings of Casuaring equisetifolia,
Eucalyptus hybrid for demonstration and
distrbution to farmers. A three days treining
programme on ‘mursery establishment and
mansgement, tree improvement, economic
benefits of agro-forestry, improved
techniques for agri-horti system for higher
coltivation of medicinal plants in Gujarat' was
organized at Gujarat Forest Rangerz College,
Rajpipla {Guyarat) from 03 to 05 October 2013
atiended by forty two perticipants from
Gujerat and Dadrs and Nagar Haveli. Hi-tech
nyrsery and demonsiration plots at Demo
village, Salawas (Jodhpur) were alsc

maintained for raiging the goality planting
stocks.

Training programme under Bamboo
Technology Support Group on 'Bamboo
handicraft' for skill up-gradation of farmers
amd artinang from the statea of Rajasthan and
Gujerat was organised by AFRI, Jodhpur from
09 to 13 December 2013.

Three fraining programmes on ‘Jaropha
cultivation' for farmers and other stake holders
were orgamised by AFRI, Jodhpur on 16
January 2014 at Gajpur, Knmbhalgarh; on 17
Jarmary 2014 at Dhilodia Janavat, Rajsamand
and on 12 Felmuary 2014 at Sundercha,
Bajsamend, Farmers were sensitized about
coltivating Jafropha curcas, its importance,
cultivation practices and firture prospects.

» RFRI, Jorhat has five Van Vigyan Kendraz in

Agsam, Arunachal Pradesh, Mizoram,
MNagaland and Tripura, Different activitics
like training programmes and exposure visit to
various forest based indusiries viz. agarbatti,
furmiture etc. and research centre wers
organised.

RFRI established a demo wvillage through
perticipatory rural appraisal at Melang Grant,
a hamlet of thres villagez onm frings of

Hoollongspar Gibbon Wildlife Samctuary.

Bhoot Jolokis mursary and its exbension in fanoer's fivlds
at Dt villags utdes Areca- Bhoot Jolokis Aprofirregtey

model- RFRT, Torhat

keeping, vermin-compnst production,
plantation of Aracia mangison m fomer's field
and bhoot jolokin (Capsicum chinense)-
Areca nut agro-forestry model, Seedlings of
bhoot jolokia were provided to the farmess for
the sams. The bhoot jolokia — Areca nut agro-
forestry model shows encouraging regults and
has been adopted by the farmers for
Two murseries of agar (Aquilaria malaccensis)
have been established in demo willage m
izobindpur and Bhogpur village under demo
village programme.

Training programme on networking of KVKs
with VVKs was organised at Shimla by HFRI
om 30 July 2013,

Similerly, a tiraining programme on
'‘Conservation, utilization and cultivetion of
medicinal plants' was organized by HFRI,
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Eatablishment of mirzerien at farme-'s fisld in demo
village — RFRI, Jorhat

Shimla at KVK, Szru, Chamba (H.E) from 25
to 26 November 2013, for froniline staff of
Forest Department and farmers.

» Training programme on 'Application of

ical and research intervemtions for

enhancing forest productivity' waa organized
by HFRL, Shimia at Leh, Laddakh (J&K) on
D8 July 2013 under the activities of YVK
Janipura, Jammu

» HFRL Shimla maintained the demnonstration
mrsery =nd demomstration plantaztions at
Model Villape Lanabanka. Quality planting
stock of bamboo species (1000 seedlings)
were provided to villagers of Lanabanka
Panchayat for plantation.

7.2.2 'Direct tp congnmer' scheme

Direet to conmnmer’ sechemes was Isumched m
July 2011 a3 a novel extengion stratepy to bring
the technological advancementis made through
rexsarch breakthroughs in ICFRE at the doorsteps
of ond-users without loss of time with the
intention of widening the owbreach of reacarch
findings, linking livelihoods of people with
foresiry. Besides, the State Forest Departments,
expected to benefit from the scheme. In the first
phase, 16 projects were selected and
implemented under the scheme for the year 2012-
13. During 2013-14, 6 new projects have been
indtiated and 9 projects were continmed from
2012-13. The, total number of on- going projects
during 2013-14 were 13.

FRI, Dehradun conducted following activities

under Direct to consumer scheme':

* Centre for Bamboo Proceaging and T¥aining
wasd established.

«  Cultivation trails of Ganoderma lucldws: were
established in collaboration with IGO0
(Baghban and SPECS) al Shysmpr and

« Awarencss programme on 'Edible and
medicinal mushrooms' were organized in four
villages of Debhradun {Shuklapur, Umme dpur,
Devigar, Pitaenbarpur) in collaboration with
NGO, Baghban on 19 August 2013,

+ (Congervation activities at the bambusetum,
herbarium and botanical garden in FRI were
shown to dignitaries, trainees, stodents snd

AFRI, Jodhpur crganised the following activities

under the scheme:

« A demonstration frial was laid out to control
ingect pest attack on mehndi (Lawsonia
inermiz) in farmers’ field at Nimaz, Pali
wherein trestment of monocrotophoa (0.05%)
+ bavistin (0.01%) + suzin (@ 2 ml/r,) and
pratirodh (a biopesticide) was applied against
leaf defoliator (a semilooper, Achaea janata -
noctuidac) and leaf spot and blight discasc
(Alternaria sp.). In treated plot, no incidence
of any pests/disease was recorded.

*+ A demonstration trial on management of
diseases and pest problems in isabgol
(Plantago ep.) wasd laid out at Bilawas (Scjat)
Pali in farmers' field. The treatment
compriging bavistin (1.5%) or ratan {0.2%) +
monecrotophos {0.05%) was given against
downy mildew disesse (Peronospora alla)
and aphid attack, In treated plot, no incidence
of any pests/diseares was seen,

+ Two trainmg-cum-workshops on 'Raimwater
harvesting and afforecstation for the
rehabilitation of degraded hilla' were
organised at Dahod from 19 to 20 September
2013, and at Jodhpur from 23 to 24 January
2014.

Activities taken up by HFRI, Shiml lor 'di
to consumer scheme' of Council inchidsd-
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IPM gtratepies developed for protection and
enhancing prodoctivity in mehndi and isabgol —
AFRI, Jodhpur

Specific skill of farmers for nuorsery
production and cultivation of Aconilum

heterophyllum (Atish), and Angelica glauca

eXposure visits,
One day 'Exposure visit-cum-training
programme’ on practical demonstration of
medicinal plants at Conifer Campus, Shimla
and Potter hills, Shimla was organized on 26
December 2013,

IFP, Ranchi had conducted following activities
mnder this schemne:

Farmers from district Khumnti, Jherkhand
were periodically tmined for scientific lac
cultivation by magter trainers who m turn, got
trained by experts in the institmie,

Quality planting stocks of lac host Flemingila
Semigimta were raised at Ranchi and 19100

plants were distributed to 17 farmers and
planied m fome's feld at 0.75 x 20 m
distance,

* Field traiming-cum-workshop for promoting
crganised in association with Life Education
& Development Support NGO at West
Singbhum district on 16 July, 2013. Fifleen
farmers of Bandgaon block, West Smgbhum
district and fificen farmers of Murhu block of
Khunti district participated in it,

* One day training-cum-workshop on "Non-
traditional host Flemengia op. and its
possibility in sustainable plantation forestry’
for stakeholders war organized at Ranchi on
27 March 2014.

IFGTB, Cpimbatore has established 3 ha
demonstration plots with superior clones for
windbreak agro-forestry system in collaboration
with Tamil Nadu State Forest Depantment under
'direct to consumer scheme' of the Clouneil,

723 Technologies transferred

* ICFRE iz striving to expeditiously
dissaninatc and share rescarch results in an
open and accesaible mapner. At the same time,
ICFRE recognizes the importance of
potecting its technologies undsr Indian and
other applicable foreipm intellectunl property
laws,andeommmahzmgthemmammer
hefitting itz commitment to public good and
welfare. In the process, 3 comprehensive
policy governing the pgeneration and
management of intellectnal property
pmanating from ICFRE and its various
ingtitotes  has been evolved along with
Material Transfer Agreement (MTA) and
Licence Agreement (LA ).

* FRI, Dehradun rendered various technical
services to Indian pulp end peper industrics
and research organigations and tested the
physical and optical properties of paper
samples received from various Government
orgenisations such as Emplnymm News,
Incian Armvy, NCHRT and private indhstries
such as M/s Ayukita Rajya Siksha Kendrs,
Bhopal, M/s, Disit Siksha Kendra Betul




{M.P), M/s. Distt. Siksha Kendra Shivpuri,
{MLE.), M/s. Distt. Sikaha Kendra Sarv Siksha
Abhiyan, Khargon (M.P).

Technology for produoction of compost from
plant biomass was demonsitrated and
tremsferred to Mfa Anand Organics Krishi
Industries, Nagpur (Maharsghtra) on 06
Decamber 2013 with the Licence fee of Rs.
1.201alkhs,

The Variety Releasing Committes (VRC) of
ICFRE approved public release of two clones
of Casuaring junghubniana, three clones of
Eycalyptus camaldulensis developed by
IFGTB, Cotmbatore on 08 March 2014,

A prowth pmmnﬁng product Tree rich
biobooster' using eco-friendly organic
materials for growth improvement of fast
growing trees species such as Casuaring,
Gmeling, Ailanthus, Melia, Tectong snd
Eucalyptus had been developed, introduced
and released during the Tree Growers Mela
held at IFGTB, Coimbatore m February 2013,
Technology on wood polymer composite was
transferved by TWST, Bangslore to M/s
Pointech Pen, . The firm had paid
the Licence fee of Rs, 10.00 Lakhs to the
ingtitute.

A seminar-cum-workshop on ' i
the network for ouireach of research findings
developed by ICFRE' was organised by TFRL
Jabalpor at Odisha Forest Ranger's College,
Angul from 12 to 13 March 2014, and
technologies on processing techmique of bacl
fruits, drmm-drver techniques for NTFPs,
development of handmade paper/paper
making from ZLoertanas, non destructive
harvesting techniques of Terminalia arfuna
bark, agro-techniques of Asparggus
racemosus, agro-techniques of Andrographis
paniculata, apro-techidques of Rawnvolfia
zerpenting and agro-techniques of Withamia
somnifera were transferred to the
siakeholders.

RFRI, Jothat tramaferred technologiea om
PRA techniques end micro planning, bamboo
treatment, vermi-composting, apiculture,
patchouli apgro-techmiques, Trichoderma
production and field application, myeorrhizal

technology, bio-pesticide production am field
application, seced handiing - prading and
sowing techniques, technology on chili based
agro-forestry model, technology an ar
layering of varnious economically mmportant
trec species using Sphagnum, technology on
low-cost vermin-compost, and technology on
raising of agar (Aguilaria malececsysis)
plantations and cultivation of mmskdana
(Abelmoschus moschatus) to the fields.

7.3 Evolving and coordinating comp rch-
ensive Extension Strategies in Foresiry
Repearch

7.3.1 Sustainable Land and Ecosystem
Manasgement (SLEM) Projeci
Different activitics 2 detailed below were carried

Traming-cum-workshop on 'Climate change
adaplations in the Himalayan repion' was
orgenised on 03 & 04 October 2014 at the
Himalayan Forest Ressarch Institute, Shimla
for capacity building of scientists and forest
officisls.

Training programme on ‘Bemboo based
handicrafti for farmers and artisans for
livelihood enhsncement’ for frontline siadT of
MP. Forest Department wes organised at
TFRL, Jabalpur from 03 to 07 February 2014.

Traming programme on "Land restoration and
biodiversity conservation for sustainable

livelihood in South India’ was arranged from
19t0 21 February 2014 at IFGTB, Coimbatore
for frontline staff of Tamil Nadu Forest

Regional consultative workshops on
"Fimalization of the impact mdicator for issues
related to desertification, land depradation
and drought’ were orgenised at Hyderabad on
30 August 2013 and at Kolkata on 29 October
2013, respectively, A group of 25 experis
working in the arcas of desertification, lend
degradsation and drought attended these
workshops.

National consultative wortkshop for
related to desertification, land degradation
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and drought’ was organissd at New Delhi on
28 January 2014. Abnutd-ﬂparnmpmtsﬁmn
line Ministrics, R&D institutions, SLEM
projeci partners, U'N':ﬁmdmgagmmmanﬂ
Civil Society ions attended the
warkshop

Seminar was orgamnised to commemorats the
World Day on Combat Desertification on 17
Jone 2013 at ICFRE, Dehradun with the
theme Drought and water scarcity’It was
attended by about 80 participants incloding
senior officers and scientists from ICFRE and
FRI.

The fourth of the National
Committee (NSC)} of SLEM Project
constitnted by the Ministry of Environment,
Forests and Climate Change to monitor and
evalpate the progress of the projects currently
operations] under the SLEM programme was
held at Hyderabad on 04 & 05 April 2013.
Fifth meeting of NSC was held at Bhopal on
13 February 2014,

Under the thematic area on climate change
adaptation of SLEM-TFO, 8hri Saibal
Dasgupta, Deputy Director General
{Extengion), Dr, T.P. Singh, Project Director,
SLEM Project and Dr. R.8. Rawat, Technical

Manager, SLEM Project parlicipated in the
expert group meeting on Geo spatial
information systems for mylti-scale forest
bicmass aszessment and monitoring of the
Hmdu-Kush Himalayen Region at International

Centre for Moumntain Development
(ICIMOD), Kathmandu (Nepal) from 9 to 10
December 2013.

7.3.2 Seminars/Symposia/Workshops

Organised

Workshop on 'Innovation for foreat carbon
fnance in India" was jointly orpaniged by
ICFRE, FRI and Welspun Encrgy Litd. on 28
May 2013 at FRI, Dehradun. The workshop
aimed to deliberate and achieve a broader and
inclusive consensus by inviting leading minds
in the field of forest carbon from research
institotes, scientists, representatives of
mdustry and state and cenitral povernment.

Workshop on "Uttarakhand 6/16: Analysis,
lessons and mitigation sirategics' was
organised by FRI, Dehradun in collgboration
with Central Himalayan Environment

Asgociation, GIZ on 19 September 2013 at
Dehradun_




Workshop on "Report writing' waa organised
by FRI, Dehradun from 09 to 10 October 2013
at Dehradun.
Workshop cum Kisan Mela on Role of agro-
forestry m sustainabls timber supply to wood
based Industries’ was organized by FRL
Dehradun on 13 Janmary, 2014 at G.B. Pant
Univerzity of Agriculture and Technology,
Pantnagar,
BTSG-ICFRE sponsored seminar on
"Bamboo preductivity in forest and non-forest
arcas’ wal organised by FRI from 30 to 31
Jarmary 2014 at Dehradon. Officers from the
State Forest Department, farmers, private
bamboo prowers, NGOs, officials of the
Natipnal Bamboo Misgion, NABARD and
seientists of various rescarch institutions
participated in the seminar.
‘Workshop on 'Current state of knowledge and
way forwand post June, 2013 tragedy' was
organised by FRI, Dehradum in collaboration
with CEDAR and Central Himalayan
Environment Aszociation on 26 March, 2014
at Dehradun,
FRI, Dehracim organised a workshop on
‘Application of bip-informaticy in forestry’
from 27 t0 29 March 2014 at Dehradun,
National workshop on Forest seed science -
recent advances and challenges in seed
research’ was organised by FRI from 26 to 27
February 2014 ai Dehradun,
Axia Pacific Workshop on "Water and forest -
beyond traditional forest hydrology' was
organised by FRI in collaboretion with Aasia
Pacific Association of Forestry Research
Institutions and Korea Forest Research
Institote, Republic of Korea from 23 to 25
Sepltember 2013 at Dehradun.
National workshop on 'Eucalypius gall wasp -
status and fulure strategiss’ was
ofganised by IFGTB, Cotmbatore on 10 June
2013 at Coimbatore that was attended by
stakeholders involved in large fcale
Eucalyptus planting like paper industries,
siate forest departments, forest development
corporations, farmers and researchers
actively working in the gall wasp and its
management.
National workshop on 'Tree seed science and
sitviculture' was organised by IFGTE from 28

to 28 November 2013 at Coimbatore. Two
books on "Forest seed Science and
Technology" and "A Compendium of
silvicultural technologies" were released to
commemorate 25 years of seed and
silvicultural rescarch in the mstitute. The
CYCUS sofiware to caleplate yield of
Casuarina plantations and the 19* Newsletier
of the Institute were also released. About 120
perticipants from ICFRE institutes, wood
baged industries, forest departments,
universities, NGOs, studm‘l:s etc. from sixtesn
siates participated in the Workshop wheren
fifty papers and 40 posters presentations were
made,

Fifth mtemational Casuering workshop was
organized by IFGTB at Mamalapuram (Tamil
Nadu)} from 03 to 07 February 2014. About 100
participants from nine coumiries participated m
the workshop and deliberated on the research
stndies on Casuarina

National Seminar on Tree biotechnology 2013
— emerging opportunities in forestry and tree
science’ was organised by IFGTB from 23 to
24 September 2013 at Coimbatore. A website
on 'gilico gene bank' for adaptation to abiotic
stress was Lnmched. About §0 rescarch papers
were deliberated and participatts from Sty
three orpanisations i the combry took part n
the semminar proceedinga.

Workshop on Recent advamces in bic-fuels'
was organised by IWST in collaboration with
Kamataka State Bio-fus]l Development Board
and Kamataka State Council for Science and
Technology from 22 to 23 November 2014 at
Bangalore.

Infernational seminar on 'Sandalwoeod:
Current trends and fishure prospecls’ was
organised by IWST, Bangalore from 26 to 28
February 2014, Representative from countries
like Australin, Fiji, Hawaii, Pacific Islands and
Sri Lanka participated in i, The scrinar was
alyo attended by people from different parts of
the society like rescarchers, forest officers,
industrialists, farmers, plantation owners,
m]rmmmduﬂm's

A three days national seminar "Recent
Advances in applied statistics and its

Annual Report 201 3-14




Annual Report 2013-14

application in forestry’ was organised by TFR1
at Jabalpur from 15 to 17 April 2013.
National seminar on '"Recent advancex in
bamboo research and development in India’
was organised by RFRI, Jodhat from 06 to 07
February 2014, About 50 reseerch papers
were presented in the seminar.

The expert group mesting on "Adaptation to
climate change impacts and risks to differcat
forest types of South Asia' was jointly
organised by SAARC Forestry Cenirs,
Bhutzn and RFRI, Jorthat from 22 to 24

October 2013 with the aim of discussing
climate change related crtical issues in
comnection with impact of climate change on
forresta in their country.
One day workshop on ‘Conservation of rare,
and threatened plant species’ was
organised by TFP on 29 March 2014 at Ranch
under MoEF &CC funded project titled
Tmprovement of the infrastructural facilities
in the Botanical Garden as a Leaad Garden in
Jharkhand for ex-site conservation of rare and

endangered plant species’.
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7.3.3 Special Activities (Such az Van
Mahotsava, Forestry Day and Other
occasions)

National Technology Day was celebrated on
11 May 2013 with great enthusiazm at FRI,
Dehrachm. A special exhibition was also held
in fromt of the Information Centre of the
technical achievements of the instituts in the
ficld of foreatry for ita use by the society.

Celcbration of Nationsl Technology Day at FRI, Diehradim

International Day for Biological Diversity was
celebrated on 22 May 2013,

World Environment Day and FRI Day were
celebrated on 5 June 2013. A special exhibition
was also displayed in fromi of the Information
Ceatre of the inatitute showcaging the recent
scientific and technical advencements made
by the instituts.

Van Mahotssava was celebrated on 29 July
2013

Himalayan Day was celebrated on 09
September 2013 and theme of pamel
discusgion was 'Conservation of Himalayan
ecogystems and sustainable development in
Uttarakhand'. On this occasion, an essay
competifion on conscrvation of Hmalaysn
gcosystems and sustainable development in
Utterakhand for students and research
scholars of FRI Deemed University and
painting competiion for gtudent of Kendriva
Vidhynlaya of FRIwas also held.

Celebration of Himalayen Day by FRI, Delracum

+ International Day for Forests was celebrated

on 21 March 2014 and an exhibition was
organised at Information Cenire of FRI which
included posiers and models depicting the
achievements of FRL
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* The Intemational Day for Biological Diversity

way celebrated on 22 May 2013 at IFGTB
Coimbatore specisl lecture on Relevance of
nvﬂbaamappmn:hformsemnfweﬂand
ecosystems' was delivered by Dr. E.J. James,
Director, Water Institute — A Centrs of
hceﬂme,KarmyaUmmty,Cmmham
The World Environmental Day was celchrated
on 5 June 2013 end plantation of trees was
done involving members of the Forest
Nature Club.
The World Banboc Day was celebrated on 18
September 2013 at IWST, Ba.ngalnre
Booklets on three important bamboo species
of Karnataka(Guadua angustifolia,
Dendmcalamus stockell, Dendrocalamus
brandixii) were released Various species of
bamboo (Dendrocalamus giganteus, D.
stocksii, . brandisii, D. asper, Bambusa
balcaoa, Thyrsostachys oliveri, Guodua
angustifolia, Schizostachyum brachycladum)
were planted in the institute campus on this
ocCasion.
International Day for Biological Diversity was
celebrated on 22 May 2013 at TFRI, Jabalpur
World Environment Day was celebrated on 5
June 2013.
National Science Day was celebrated on 28
February 2014 and monthly e-magazine Veam
Sangyan waareleased on this occasion.
World Environment Day waa celebrated on 5
June, 2013 at AFRI, Jodhpur in collaboration
with Jai Narayan Vyas University, Jodhpur On
thie occasion, 3 painting competiion for
children om 'Our Envircsmment' was onganised.
Seedlings of trees were plantad in the campns
of Jai Narayan Vymez University on this
OCCESION.
World Day to Combat Desertification was
celebrated on 17 June 2013 at AFRT, Jodhpur
Van Mahotasva was ofgenised af demo village,
Salawas on 30 July 2013 with the participation
of villagers, Mulipurpose tree species and
medicinal plants were planted at demo village
site at Salawas.
International Day for Biological Diversity was
celebrated on 22 May 2013 at HFBI, Shimia
Lectures were delivered on forests biodiv-
erzity and ifs conservation, water conservation
and biodiversity on this occasion. A drawmg
competition was also held on water
conscrvation and biodiversity for school
children,

+ International Day for Biological Diversity was

celsbrated on 22 May 2013 at Conifer
Campus, Panthaghati. About 30 students of
Shimla based schools participated in various
competition and slogen writing on the theme
‘water and biodiversity'.

Himalayan Day was celebrated in
collaboration with WWE at Conifer Campus,
Shimla on 09 September 2013 by organising a
workshop thet was atiended by about 80
participants. Here, the problems pertaining to
Great Himalayas were visualized and
necessary measures and safeguards for
conservation of the Himalayas wers also
suggested. A presentation on 'Towards re-
defining & re-assessing the growth measures
for sumainable & inclusive growth of
Ihmalaya.n Ecogystem' wes also made on the

Iumauunalmyﬁn'ﬂmlagwa]mmtym
celebrated on 22 May 2013 at RFRI, Joehat.
About 150 participants took part in this
programme meludmg students and teachers of
Chemiamguri High School, Sotai {Jorhat),
scientizts, officers and staff members of RFRL
Al:uﬂmiaﬁonnn "Diversity of flora and fayna
of Northeast India and their conservation’ was
made on the pecasion,

World Environment Day was celebrated in
collaboration with Paachawati Prakifi
Mancha, Jothat st Mahatma Gandhi Collegre,
Jorhat (Asgam) on 0F Jume 2013, A large
mmber of school mnd collepe siudents,
scientists, officers and supportmg staffs nf
RFRI participated in the celebration. Various
events such as quiz, dnmng slogan and eszay
competition were also

International Day for Biclogical Diversity
wag celebrated on 22 May 2013 with the
villagers of Munags, Chhindware District at
CFHRD, Chhindvwera

World Envvirontnent Day was celebrated on 05
Jume 2013.

Van Mahotsay was celebrated during first
week of July 2013 by planting tree seedlings
in the campus of CFRHRD, Chhindwara.
Wildlife Conservation Week was celebrated
by the centre from 2 to 4 October 2013,
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74 Conmultancy Services

With the gim to sustain the high performance
of the Council in the arca of Environment
Management, the Environment Managemenrt
Divisicn under Directorate of Exiension, ICFRE

Celebration of Van Mehotssve at I[CFRE Institutes

Lae

Hgs. is contimeously building networking with
various ICFRE institutes end reputed R&D and
scademic institutions across the bio-
geographical area for collective scientific
at the core of the initiative is to baild aplatform to
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connect the knowledpe and wisdom of dedicated
service performance. In the process of doing so,
the divigion has confributed in completing the
following comsultancy service during the year:

1. Final comprehensive anvironmental impact

7. The reclamation and rehabilitation plan for

individual mine in the mine affected diatrict of
Bellary, Chitradurga and Tumkur for
Govemment of Karnetaka as per the directions
of the Hon'ble Supreme Court of Indis
continued durmg 2013-14. Plana for 93 mines

of category A and B have been completed, of

Annual Report 2013-14

assessment (EIA) / environmental
manpgement plan study report for Bunkha
Hydropower reservomr (130MW) project on
Wang Chim River near Buankha village,
Chukha Dzongkhags in Bhuten submitted to
National Environment Commission, Royal
Government of Bhuten through Tehn
Hydropower Development Corporation, It is
4 bilateral project between Govemment of
Indin and Roysl Government of Bhotan
implemented by Tehri Hydrepower
Development Corporation,

Draft EIA/ environmental management plan
report for Surpani Sundla 48 MW on Suli
River, a tributary of Ravi River in Chamba
District, Himachal Pradesh submitted to
Himachal Pradesh Power Corporation
Limited (HFFCL).

. The draft final EIA/ environmental

management plan report for Nakthan (520
MW) a ron-off-river Hydro-Electric Project
(NHEP) on river Tosh Nala and Parbati
located in Barshaini Panchayat of District
Kully, Himachal Pradesh under preparation.

. Draft interim propgress report for the

cumulafive EIA of hydropower projecis m
Yamuna and Tons River bagin submitted to
Ustaraichand Jal Vidwa Nigam Lid, and
further seasomal data collection for various

parameters in progress.

., Draft interim final progress report for

cunmlative EIA for river Sutlej and its
fributaies mbanitted to Department of Enerpy,
Himachal Pradesh.

. Comprehensive fingl HIA and envinonmentgl

management plan report for Ankua Iron ore
mine (10 MTPA) m Ankua village, Ankuoa
Reserve Forest, Manoharpur Taloka of West
Singhabhum district of Jharkhand state
submitted to M/fa JSW Steel Ltd.

which, during the corrent financial year, & total
of 32 mines of catepory A &B submitied in
line with CEC guidelines to Depariment of
Mines, Govermnment of Kamataka.

FRI, Dehradun provided fo]lumn,g consultancy
scrvices to the various

* Consultancy for 'Quality assessment of
cooling timbers and onsite training' was given
to M/ Hindustan Petroleum Corporwtion Ltd.,
Visakh Refinery, Visakhapatnam.

*  Advisory to APSARA Authority, Cambodia
and ASI for conservation of trees al Ta Prohm
temple, Cambodia

* Advisory to Bodhgaya Temple Management
Committes for maintenance and conservation
ofBodhivriksha st Bodhgaya

* Paper samples received from govemment
organigations and private industries, such as,
Employment News, Indian Ammy, NCERT,
M/a Ayukta Rajva Siksha Kendra, Bhopal,
M/s. Disit, Siksha Kendra Betul (M.P), M/a,
Distt Siksha Kendra Shivpuri, (M.P), M/s.
Digtt. Siksha Kendra Sarv Siksha Abhiyan,

Khargon (M.P), etc. wene tested for phyaical
and optical properties.

Testing and consultancy services, such as,
wood identification, determinetion of moisture
content, density and strength properties etc. were

rendered by TWST, Bangalore to various

organisations (Govt./Non-Govt./PSU/

Private/ individual etc). Total reverme of

Rs 565 lakhs was generated from testing,

training and consultancy services rendeted by

HFRI, Shimla undertook a consultancy on
“Redrafting of catchment area treatment plan for
Shongtong-Karchham hydroelectric project”
from HPPCL, Shimla.
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75 Activities o Rajbhasha

ICFRE Hgs. published Hindi magnzine
Taruchintan’and a wordathop on inplementation

of Hindi 43 official language was organised to

,Mﬁuﬁwmmw

a7 ra-: 314

promote Hindi in official work et ICFRE on 27
June 2013. Tmining on Hindi software "Saransh"
was also orgunised on 27 June 2013. The aim of
the training was to train officials of ICFRE as
master trainers for the software.
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ICFRE snd ile ingtitutes observed 'Hindi

Saptak’ during the month of September 2013,
During which competitive events, such ss, essay
writing, drafting, Englizsh to Hindi translation,
Hmdi typing and "Swearackit Kawaya Path’ were
orpanised.

was organised at ICFRE, Dehradun on 25
February 2014 in which more than 50 participants
from ICFRE participated.

IFGTB,Coimbatore preparsd a bilmgual
official language puide containing adeministrative
gleasary, noting used in day-to- day office work,
usage of technical and scientific terms, and
provided to all employees of IFGTB.

7.6 Awards and Honours

* Dr Dinesh Kumar, FRI. Dehradun received
award for the best reszarch paper from CSIR-
Neational Botanical Research Institute for
paper titled “Agro-technology of Jatropha
curcas for diverse environmental conditions
in India” published in Biomass and
Bioenergy. 48: 191-202,

« Dr. Hukum Singh, FRI received DST Young
Scientist Award under Start Up Regearch
Scheme of Science and Engineering Ressarch
Board (SERB), Department of Science and
Technology (DST), Govi of India, New
Delhi,

« Dr. Vineet Kumar, FRI was awanded with the
prestigions Dr. H. C. Stivastava Young
Scientist Award by Association of
Carbohydrate Chemists and Technologists,
Challenges m Chemisiry snd Biology of
Carbohydrates orgenised at Dehradun from
20to Z2Jermary 20114,

Dr. Vineet Kxomar, Shipta Naga amd Dr. Y.C.
Tripethi, FRI, Dehradun bagged the Firs Best
Poster Award for poster presentation titled
'Do assorted approaches aid in determination
of uromic acids? Stroctural studies om
Tinpspora sinensis polyasccharide’ in the
‘Selence Model and Sclence Posier
Competition’ organised during National
Imovation Award Function mmder NEDC
Immovade India Programme on 27
February 2014 at University of Petroleum and
Energy Stodies, Dehradun.
Dr. A. Nicodenms, Scientist E', IFGTB,
Coimbatore as 8 coordinetor of the IUFRO
Working Party 02.08.02 Improvement and
Culture of Nitrogen-fixing Trees.
Dr. Modhumita Dasgupta, [FGTB was
ewarded the Internationsl Timber Trade
Organisation (ITTO) fellowship for
undergoing two months hands-on-training on
“Molecolar cytopenetics techniques™ at Texas
A&M University, Collepe Station, Texas,
USA,
Ms. Karpaga Raja Sundari, Scientist - B,
IFGTB was swarded first prize Im poster
sesgion in national seminar on Tree
Biotechnology at IFGTB, Coimbatore held
from 23 to 24 September 2013.
Dr. Vipin Parkash, Scientist — D, RFRI, Jorhat
received Younp Achiever Award — 2013
conferred by the Society for the Advancement
of Hyman and Natyre , Dr ¥ 8 Parmar,
University of Horticultre and Forestry,
Nauni, Solan, Hirnachal Pradesh,
Dr. P K Daz received Brandis Memorial Prize
2011' for published resesrch article in Indian
Forester Joumal. (Singh, P. K., Das, P. K_ and
Quli, 8. M. 8. (2011). Economic Analysis of
Apro-forestry model adopted by Teibals of
Orisga: Indis, fndian Forester. 137, (5) 535
543).
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8. Administration and Information Technology .
scalability, The beckbone of network connectivity W

8.1 Informstion Technology

Award to ICFRE for “Info System for Decision
Making in Forvulry™

ICFRE hed the
honour of being
conferred by the
Karnataka Forest
Department, the
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award for achieving Jmmmae O
excellence in ' e o
development and
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deployment of “Info s
System far Decizion \"’-ET(: -
Makmg m Forsatry™ Ll =

an May 10,2013 at LR
Bangalore during
the workshop held
from May 10-12,
2013,

ICFRE, Dehraduon

Information Teckhmology is 8 key driver in
cancying out rescarch, administrative and other
support activity, IT Divizgion ICFRE iz using
Information Communication Technology,
progressively providmg the users 24X7 gervices
to their satisfaction. IT Division caters to the
Informetion Communication Technology needs
of all institutes under ICFRE and ICFRE HQ. IT
Division is keeping pace with the teclmological
advancement of ICT within the allocated budpget
tothe best possible extent,

Transition of ICFRE from BSNL- MPLE VPN
to NKN VPN

The major achievement of the year 2013-14 ig
the transition from Bhamt Sanchar Network
Limited(BSNL)- Multiple Protocol Label
Switching (MPLS), Virtual Private Network
(VPN) to National Knowledge Network (NKN)
Virtal Private Network (VEN) for ICFRE and itx

12 Institutes/Centre. The advantage of migrating
to NEN VPN network is the speed, reliability and

hag increased many folds from 2MB, IME and
512 KBPS to 100 MBPS scalable network
connectivity scroes all the Inatitoted mvd Centres
It also saves around Rs.75 lakhs anmuslly for
ICFRE. The different node of NKN VPIT for
ICFRE started commissioning from 10* January
2013 at ICFRE, Dehra Dun and at the teootest {
centre ot ARCER, Aizwal by 30° July 2013 The |
L3 Switch was used to create the VPN on the
connecied nodes to NKN of ICFRE
Institutea/Centre. Finally, with one month of
overlap period of these VPN, ICFRE switched to
ICFRE NKN VPN on 10 September 2014 with

the following architecture:
MNaticnal knowlea ge nabanrk
(4
g sl Mk
" | NCFRE |l it's Institites)

ICFRE Data Ceatre;

The ICFRE Server Farm was catablished in
the year 2009-10 snd has been functional since
then, It provides 24x7x365 services to all the
employees of ICFRE and its Institutes. Apart from
hosting enterprise wide application, catoring to
various rescarch and administration nesds which
arg  known a8 Indian Forcstry Resesrch
Information System ([FRIS), it also caters to
services like Messaging Service, Web Service,
Database Service, Proxy Service, DNS Service,
DHCP Service, FTP Service, Backup Service,
Internst Rervice, MPLS-VPN service,
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Videa ing, Antiviras Service, Helpdesk
Servine, CAEMS ISS. Around 28 websites on the
difterent aapects of ICFRE and its Institutes hawe
been thosted on ICFRE Web Server. ICFRE Dads
Centre Building Management System (BMS) is
implemented & configured for effective
management, monitoring and Imtegration of
varions Non-IT cquipments like Fire Alanm
system, Vety Eatly Smoke Detection Appliance
(VESDA) System, Rodent Controller, Water
Leakage Detector, Access System, Surveillance
syatem, Public Address (PA) System and Cooling
Sychemm

The achievement of the ICFRE Server Farm
in terms of availability for 2013-14 was 100 %.
The Server Farm was able to sustmin 63202
security attacks from 1065 sources and all attacks
wers failed at the gateway level only dormg thas
petiod due to its robust security infrasgtructure,

Email IDs created, disabled end deleted data for
ICFRE inthe year 2013-14 are agbelow:

New Mail | Digabled | Deleted
ID created | Mail Dy | Mail Tds |
91 43 g

Email Transaction data for ICFRE for the year
2013-14 are as given below:

- 8

Indisn Forestry Research & Information
System (IFRIS): IFRIS was conceptualized with
the aim to translate some of the pregent working
manual gystems into automatic systems; increass
/improve access, efficiency, transparency and
accountability of servicea; emhance the

responsiveness of ICFRE through workflow
sutometion and knowlcdpge management;
enhance the case of convenience of the users,
stalccholders in accessing the information and
pervicea provided by the ICFRE, PIMS (Pergonal
Information Management System), PMS (Payroll
Management System), FAS (Financial
Accounting System), RIMS (Recscarch
Information System), EDMS (Elecironic
Documentation System) ete, are some of modules
widely used across ingtitutes since July 2010,
PIMS iz having 2125 employess' data. 15986
leave transactions took place between 1 April
2013 to 31" March 2014 through PIMS. PMS ia
being vsed from more than three years across all
institutes. Pay slips and other reports related to
salary are being generated through PMS. A total
numnber of 20350 vouchers were generated in FAS
between 1* April, 2013 end 31° March 2014,
RIMS is having the data of more than 350
projects, EDMS containg more than 7000
documents.

Webaite Updates:
The ICFRE website is being updated

regularly and frequency of updating done from 1*
April 2013 to 31% March 2014 is shown below:

HLNa.| Nao: of Ingtitole N, of
opdating in
the [CFRE

webedte

1. | ICFRE, Deloa [hm 366

2. | FRI, Dchra Tm 3

&

3. | IFGTD, Coimbators

4, | T'WST, Ban gukse

5. | IFF, Ranchi

6. | RFRI, Jorhst

7. | HFRIL, Shimls

8. | TFRL Jehalpur
9, | AFRL Jodbpm

2|2 2| H|B |2 |8




Design and Development of Website by ICFRE -l Tupttindy Thin®
Institutes: websites of ICFRE and its institnics ] =
are being updated and maintained by respective | ! [ModAmoay | FRL Delvadus | pociatined softeeies od
ingtitytes, Apart from this, following new Sy WATE) DFCHMATHNSYTR
websites were developed and hosted at ICFRE prectmpharh-yiylod
Diate Cenire, ihoved oo i
3| Niational Forest | PRI, Dkcadiug hmgi:m'l.mi cies
S. | Instifute | Design and Development of i i as s e
No Websalte 3 | Duisbascin I'me | IFGTH, “Tron Fprovomt Ftimetion
1 {Hlﬂdlm ’ th:tm De?nluped Spenlsa ) mn;mm
e Hpartn uf Faree: dspmetzrers
Silisiil R
te
A Becvtinte wmd pbr muore: and
Winhhopl. e e b Dhatukeagm,
Wm 4 | Duinbasc an TFGTH, BEH:; uf 70 Samicscd.
Biojiveity | Colmbotars | ploct sacie srith i
sorrieval, sidition, dalation ead
* Semiuor on Hill onification ppting by uskig
et o bnkericel meme,
Pesdlopymaeace, 00 |
:’:mmﬂmr : mi'si'l.'Jl:mﬂ:umEr mm'.r. mﬂmﬁ. "
webgite of Semingr on ¢ |Emert o | TR Deiadiun | Dusbas of mlcetraceice,
Svatem i.8, micmetracie, commereial woods hes bam
htip: 143 propeetios el o Fratim el imcaepmnstend on
- mmhq
inocparatnd in WAL,
2 | TWST, + Designed and developad expr eyt it
Bangalore webgits for ntemational S oo afmood
me:lalwod: Cll;::ntm [& m TR g:hmm.fm
mmliul:im i |[awed | WAL, Crmiain e infrmation of
Prospects™ during Hmeet Daibese | Bengalorn Woad gnd Toacetn,
Fobmary 26-28, 20148t | |7 [ | Dl | s s s .
Bangalore, Visit: g:lﬂﬂﬂﬂ Lot oxf e aptinny thr the mar
tt//sandalwood2014.1 e ulab o St et
witlefre. gowin v iy
10 | bnsilico Garw | TRGTH IGRAAS b u thamstically
Databases: Many datsbases arc available and e tregraad soguence ioficmation
maintzined at ICFRE and its institutes like Indian prese P A
Wood Insects Database, Anatomical Database of (GBAAR) ocpRzinma, Prosendy, the
Indian Hardwoods, Nastional Forest Insect aibase contists of e G
Collection (NFIC), Forest Soil Information i zicg mo DO
System for India, database of FRI Herbarium, ot oansestivity t BLAST,
Database on Biodiversity, database of IWST ﬁ:ﬂ!’h'ﬂ;ﬂf
Xyleripm, Expert gystem for Indian woods, ol Bsbramkbogitc
NWFP Information System, Research Projects i podat romcmres Rt
Database etc. Thess are being updated time to inirfterstics. mnalysin for et
time. A brief surmmary of databases available at e i
ICFRE and its institutes is a8 given below:
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Vides Conferencing Facilities: Video
conferencing services at ICFRE have been started
from May 2008 and till date, more than 1000
video conferencing sessions have heen
succesgfully completed. Video conferencmg
services among ICFRE Institutes started through
NEN VPN tunnel from 2013, During 2013-14 the
procesg of upgradation of VO equipment and
extension to the other centres have been atarted.
The process has been stopped due to the budget
cotngtraints, The monitoring and evatuation of the
research projects during 2013- 14 was carmied over
by VConly.

IFGTB strengthened the Geomatics Iab of the
mstituts with procurement of additional desktops,
Laptops, Software—viz ArcGIS Editor, ERDAS
Imegine 2014 ete. A new Geographical
Information System ((S) Lab bas also been
established by HFRI for pec-referemcing of
foresiry related recorda of Institute om the

topographical sheets,

Training Workshop: Dr. Swepnendu Pattanaik,
Scientist- E, Forest Biotechnology, IFB,
Hyderabad, Sh Jatender Singh, Scientist D, IT
Division, ICFRH Mr. V. Soundara Rajan, Scientist
C, IT Cell, IWST, Bangalore and Mr. Nishar
Alam, RA-L IT Cell, RFRI, Jochat attended the
2nd National Knowledge Network (NEKN)
Workshop from 17.10.2013 to 19.10.2013 at
ISC, Bangalore. The workshop had a techmical
discussion on "Domain Name Setvice,
Bandwidth Monitoring Service,” steps for
Development of Web Portal for Foresiry
Research Extension

The developmment of the bilingual web
appheahonoflﬁﬂmpm‘hmtpluﬂsspemﬁofand
and semi arid megion database haz been
completed. The bilingual web pages containing
the information about the project, how 1o use the
web spplication, project team page, coniact use
page, description of the main parameters like;
different typs of scils, soil textures, tree shapes,
leaf shapes, leal marping, mflorescence, flower
shapes efc. have been orgsmized on the web

application. All the scarches provided m the web
application were also tested thoroughly for their
correctness and speed. All the searches were
working perfectly. The description for how to use
the five type of scarches hag been provided in the
web application. The datasheet of 3 particular
plant species produced by the web application has
been designed in a systematic way The
photographs of the plant species can also be
enlarged in the datasheet for finer details. The
data for 16{ plant species of arid and semi arid
region including the imporiant tree species,
ahrobe, herbe, pragees and medicinal plants have
been emered in the database through the web
application after validation, The relevant
photographz of all the species have also been
entered in the database. The web application has
been hosted on the web server and canm be
accessed through the internet through the URL

Howre page of the web gpphoation

il % Tiie % '-,_;:51

Web page describing the leaf shepes




Snepshats of the web spplication for
plants databage

http/fwww.seracharidplants in. Some of the
latest snapshots of the web application were as
follows:

In addition to the web application, the
bilingual dynamic website of the institute
developed under this project was updaied
through-out the year, The statas and information
of all the new, ongoing and completed projects
were updated on the wmite. The research
publications made by the scientists of the institute
during the year were updated on their profile on
the website. All the other features like institutes
ditectory, bulletin board, image gallery ete. were
updated regulardy onthe webaite.

8.2 Sevotiam: Activities relating to the
Citizens/Clients Charter

The ICFRE focuses on forestry research and
extension through its research institotes gituated
in different parts of India catering to the repearch
needs of all the regions of the country with its
clientele including the Forcel amd other
Departments, the wvarious pgoverntent

organigations as well as non governm ental
organisations, wood and forest products based
indudtries, farmers, scientis and all those
involwdinforestnr. Its commitment to excel in
gervices it provides, necessitates for the
organization to has a standard service delivery
syeiemn based on trnsparency, accountability,
trust, responsiveness and empathy that meets the
expectations of all. The services provided by the
Institutes encompass infer alia the activities
related with identification and analysiz of
propertica of timber/ trees, its comservation,

preservation and protection, genetic

nnpm?unmtufnnpurtantspamesmnludmg

management, plantation and plantation on
problematic soils, biodiversily conservation and
many others.

It is thix zeal to zerve consciemtiously with a
purpose that embodies 'Sevottam' symbolising
the Governmeni's intent to move from
‘administration’ to ‘provision of services’ in public
interest. 'Sevottam' is 3 standardized Services
Delivery Excellence Modsl whose main featurcs
are to identify the services provided by the
organization, to set norms for each service, o
ensure delivery as per norms, to assess quality of
delivery om & continuous basig and to proactively
redress public grievances.

8.2.1 Actiontaken to formmlste the Charter

In the modemn times, it is the responsibility of
every organization to implement a quality
management sysiem for public services. This isa
part of the Central Govermment's initiative to
improve the quality of public services.
Citizen's/Cliemt’s Charter is a2 docoment, which
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represents 8 systematic ¢ffort to focus on the
commitment of the organization towarda its
citiz ensf cliemts in respect of standard of services,
infornnation, choice and conmultation, non-
dizcrimination and accessibility, prievances
redresgal, courteay and value for money. This also
includes expectations of the organization from the
cihizens/ clients for fulfilling the commitment of
fhe organization,

Citizen's Charter is drafted and implemented
by all the Institutes of ICFRE with a provigion for
annual review of the Charter Sexvices provided.
The charter hay been prepared baged on the seven
gteps mentioned in "Sevottam’. As ICFRE has
glready mandated its misgion "to generate,
preserve, dizseminate advanced Ikmowledge,
techmolopies and sclutions for addressmg issues
related to forests and promots linkagres arising out
of imteractions between people, forests and
environment on @ sustained basiz through
research, education and extension®. The Public
Gnmﬂﬂimmmhunthchmelymdrmal

of public grievances. Subsequently, necessaxy
gteps if any, for quick disposal of complaints are
undertaken. Services are regularly monitored by
the Head of the Division/Group Co-coordinator
(Research)yDirector and alse by the officials of
ICFRE as per norms. The instruments are
standardized with set procedures, Also identified
standards are analysed first and under same
Efforis are made to gt an unbissed feedback from
the clients who have talozn our sexvices,

822 Actionimken toimplement the Charter

With the adm of implementing the Charter, the
ICFRE institntes implement their research
endeavors after duly recognizing the users' needs,
For instance, AFRI, Jodhpur identifiss the
rescarch problema of the arid repion and then
develops the projects based on the problems and
disseminates the research results to the users, In
order to identify the research problems,
stakeholders meetmgs are organized in the two
states viz, Rajasthan and Guyarat falling under the
jurisdiction area of the institute, This procedure is
followed in all other ICFRE institites for their

respective regions., Officials from SFD's,
progreagsive farmers, acientists and NGO's
participate in the stakeholders meeting and
expresy the problems on which the research is
required. Based on the rescarch problems given
by the stakeholders, in-house discussions are
made amongst the scientists of the institute and
the research projects are formulated by the
scientists afler a thorough review of scientific
literature.

The projects a0 developed are sent to the
sxternal experts for evaluation and are presented
before the Rescmrch Advisoty Group (RAG)
meeting and subsequently presented in the
Research Policy Committes (RPC) meeting for
approval and finding. The ongoing projects are
menitored regulardy.

The techneologies developed through the
projects are extended/demonstrated to the end
users with the help of demonstration trails,
exienmon tramings, Ven Vigyan Kendras, Demp
conferences and publicetions upload to the
wehsite of the institute, Keeping in view the
Vision, Mission and Thrust Areas set for the
Inatitute by the Indian Council of Foresiry
Researck & Education in consuliation with the
Institute, the Institute fixes its targets through
Annual Action Plan. Anmmal Action Plan includes
the details of research projects to be mmplemented
during the year, information regarding trainings,
expodure visits, workshops, seminars and
awareness programme to the school children,
The information on all above aspects is also
meluded in the Client Charter, which 18 being

implemented in its true spirit

323 Trainings, workshops, etc. held for
properimplementation of Charter

Trainings and workshops for ewareness
generation and extension ectivities form an
integral part of the endeavors undertaken by the
Council being regularly organised in the
ingtitotes. The institoles also conducted RAG
meetings, stakeholdera/ end users’ interactive
meets, 'melas’ and diverse trainings every year.




The tradning component is covered in detail under
Chapter 6 and details about the workshops
organised are givenunder Chapter 7 of the report.

824 Publicity efforts made on Charter for
the Citizen/CHents;

The Citizens' Charter is placed on the website
of ICFRE for by all. Print media is
extemsivelyused, besides other media tools, n all
the instituies of the Council for propagation of
information to the stekeholders. In TWST,
Bangzlore, publicity material, including
pamphlets in Telegn, Kannada, English, Konlksmi
have been distribuied in Krishi Melas, during
eic, Also, techmical bulleting/ publications in
English, Kannada and Telugu are available to the
public on paymsent basis. At TFRI, Jabalpur,
publicity and awareness campaigns on charter for
on notice boards and other areas to motivate
citizens. General lectures on the awareness wers
also organized st the mmstitote. At HFRI, Shimla,
the staff ia being encouraged to implement the
Client Charter in ity true spirit for the benefit of
the staksholders. All other institutes under
ICFRE, oo are actively engagad in publicity
canpaign for awarencss genemtion.

825 Evalustion of implementation of
Charter

Evaluation of the implementation of the
Charter is an important process to gsuge its
effectiveness and is being done at ull the
institutes. At [WST, Bangalore, the internal
evaluation of the mmplementation of Charter is
being done by GCR/Director and ADGs/
DDGe/DG. In due course of time, mechanism for
external svaluation of implementation of Charter
in the orgenization will be developed. Similarty,
at AFRI, Jodhpur, all the new projects and
progresa of the ongoing research projects were
presented to the internal and external expests of
the RAG. At HFRI, Shimla the Client Charter is
bemg monitored at the end of finmmecinl year
appraiging the stakeholders about the extension
ctivities proposed in the Client Charter and

encoursging them to attend these tramings {or the
ultimate benefit of the forests and environment.
83 Welfare measures for the SC / ST/
bsckward / minority communities

At [FGTB, Coimbatore, Dr. Baba Sahch
Ambedkar Birth was celeheated at
IFGTEB on 28.04.2014. Chief Guest Prof 1] /
Jayaharan, Centre for Social Analysis, Madura
delivered a lecthire on Democmatization of Tn dian |

Society’,

Dx. Buba Sahib Ambodhkoer Bixth sxoiversary, 2013

IWST, Bangalore has a Grievance and
Redressal Cell to attend to all the grievances of
IWST employees. The cell is also looking after
several welfare measures of SC/ST/OBC
employees of the Institute. In this regard, an
sssocintion of SC/ST coployees has been formed

which is looldng after the overall development
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and weliare of the employees, At AFRL, Jodhpur,
AFEL SC/ST/OBC Emplovees Welfare
4 gsociation was formed on 20 September, 2012
to promote the intexrest of SC/ST/OBC
employess and to work for their collective
bettertnent, development and wopliftiment by
formulating the BYLAWS and electing the
Ezecutive Committee of twelve members, For
prom otipn/recruitment process, roaster has been
mantained in AFRL, Jodhpur ag per guidelines of
the (GOI. The roaster is usually checked by the
Liaizots Officer at the time of congideting
promotionfrecruitment for SC/ST/OBC. The
roaster has been signed by the concerned linison
officers, Welfare Association of AFRI organized a

programme of Dr. Ambedker Jayenti on 14* April
2013 to commemorate the birth anniversary of Dr.
Babasaheh Bheemran Ambedkar,

At HFRI, Shimla, the welfare of the
commmunitics 8C/ ST/ Backward/ Minority
Communitics is being taken care of on various
fronts. Appropriate steps are heing taken to
accommodate these commmnities in various
training/ extenzion programmes organized by the
Imstitute from time o time. The directions as
cotiveyed by the Government firom time to time in
this front are also being followed.
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SCHEDLLE - ¥+ INVESTMENTS FROM EARMARKED/ENDOWMENT FUNDS
SCHEDULE - 10~ INVESTMENTS-OTHERS

SCHEDULE - 11 CURRENT ASSETS,LOANS,ADVANCES ETC.

SCHEDULE - 11 CURRENT ASSETS,LOANS ADVANCES ETC,(Cont)

SCHENULE - 12 INCOME FROM SALES/SERVICES

SCHEDLLE - 13 GRANTS/SUBSIDIES

SCHEDULE - 14 FEES/SUBSCRIFTION

SCHEDLULE -15  [NCOME FROM [ VESTMENTS

SCHEDULE - 16 INCOME FROM ROYALTY, PUBLICATION ETC.

SCHEDULE -17 INTEREST EARN

SCHEDULE -18 (OTHER INCOME )

SCHEDLILE -19 INCREASE/ [DECREARE) IN STOCK OF FINISHED COODS & WORK I PROGRESS
SCHEDULE -20 ESTABLISHMENT EXPENGES

SCHEDULE -21 OTHER ADMINISTRATIVE EXPENSES ETC. >

SCHEDULE - 22 EXPENDITURE ON GRANTS, SUBSIDIES ETC. «

SCHEDULE -23 [WNTEREST PAID

SCHIDULE- 3 SIGNIFCANT ACCOUNTING FOLICY

SCHEDLULE - CONTIONGENT LIABILITY AND NOTES ON ACCOUNTS

RECEIFTS AND PAYMENTS FOR THE YEAR ENDED 31,03,2014
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INDIAN COUNCHL OF FORESTRY KESEARCH & KDUCATION, DEHRAIILN

INCOME AND FXPENTHTUREACCCUNT FOR_THE YEAR TNDID 35T MARCH, 2014
Current Year Frevious Year
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Faes Sabmeriptions 14 & IV}
Ipegrme from dnieestmenis oo oo Invist i sarmedkod /ondow. i
Incosme from Boyalry, Mablications ete 14 . L106583
Interast Barmed Ir 10w, TS5 00 17 350 45T
ey foeome 16 105,075, 44415 S ok0e11
Loy, (decreasi) insbek of firisled prods and worksie-progres ja
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I AN LI CHE O ESTIY WESEARCE & RIILIC A TION, DT A LN

SCHEDULES PORMING PART OF BALANCE SHEET AS AT 315U MIARCH, 2014

Amiruni-{Ts)
CLIEEENT YEAR PREVIOUS YEAR
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! Tt 5. RS, Iis.
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INDIAN COUNCIL OF FORESTRY RESEARCH & EDUCATION, DEHRADUN

SCHEDULES FORMING PART OF BALANCE SHEET AS AT 31ST MARCH, 2014

Amaunt-(Rs)
SCHEDULE 4-5ECURED LOANS AND CURRENT YEAR PREVIOUS YEAR
BORROWINGS: 31.03.2014 31.03.2013
RS. RS, RS, RS,

1, Central Government
2. State Government{Specify)
3. Tinancial Institutions

a) TermLoans
b Interest accrued and due

f-'.l Burllu,
-:g Term Lwn_s
T -lnterest amrued and dut:
b} Other Loans{specify)
-Interest accrued and due

=7
o
?_i
g |
g
2l
B
fak]
=
1
A
@

TOTAL

Note; Amount due within ane year
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INDIAN COUNCIL OF FORESTRY RESFARCH & EDUCATION, DEHRADUN
SCHEDULES FORMING PART OF BALANCE SHEET AS AT 315T MARCH, 2012

Arnommt-(is)
Current Year | Previoos Yoar
raﬂ.muh SUNSECURFD LODANS AND BORROWINGS n'{:: as n.n:.ﬁm
1 l'mn_'_al {.Jﬂ\-?m_' IOl —= e o T . - = =
1 State Government : - - : - - - - =
3. Financial Tistilnbons ) _ . - -
4. Banks: .
a) Term Loans ; 2 - z
_bjOther Loars (specify) I o - -
5, Othor Institotions and Agencics S S B -
| 6, Debontures and Bonds = —— L= =L =
7 Fixcd Deposits. e Py re o v
5 Others(specifyl - =
TOTAL -
Ll e within one vaar
Current Yeur | Provious Year
SCHEDULE -DEFERRED CREDIT LIABILTTIES: 105204 31.02.2013
RS. RS,

4} Acceptances secured by hy pothecation of capital squipment and other

b __Others .
TOTAL

Wiite: Amonnis due within une year
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lstpr Limat Accoagr AT - 1877 500
Salary Frrikls Aovesni ELAR AW IV LT SO0
— e
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I Coemluiky - .
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IND

SCHEDULES FORMING PART OF BALANCE SHEET AS AT 315T MARCH, 2014

COUNCIL OF FORESTRY RESEARCH & EDUCATION, DEHRADUN

Amount-(Rs)
SCHEDULE -9 INVESTMENTS FROM CURRENT YEAR | PREVIOUS YEAR
FARMARKED/ENDOWMENT FUNDS 31'“:5'2"“ 31"“}:;:“13
L, InGovernment Secanities i __ o
> F.D.R.(For One Time Special Crant) B0,000,000.00 RO000,000.00
>EDR(WithlInstitutes) ===~
2, Other Approved Securiies =} - .
13,  Shares T — “ - .
4. Debentures and Bonds -
5. _Subsidiaries and Joint Ventures ¥ e v
5, (thers{to be specified) = .
TOTAL 50,000,000,00 B0.000.000.00
_ CURRENT YEAR PREVIOUS YEAR
SCHEDULE 10- INVESTMENTS-OTHERS 31.03,2014 31.03.2013
@: IE
1. In Government Securities -
> F.D.R(With Institutes) ) ;i
2. Other approved Securities - 2
3. Shares I a2 2
4. Debentures and Bonds - .
3. '?uhtrdmﬁm and }u-rnt Uentufes - -
lh Gﬁmmfm he Epettﬁt’.'d] . -
TOTAL - -
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SCHTDULE - 1] CORREENT ASSTES IOANS, ADYANCES
ETiC
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INDIAN COUNCIL OF FO ¥ RESEARCH & EDLUCATION, D

RADUN

SCHEDULES FORMING PART OF INCOME EXPFENDITURE ACCOUNT
FOR THE YEAR ENTMNG 31ST MARCH, 2004

CURRENT YEAR FREVIOLUS YEAR
SCHEDLLE 12 - INCOME FROM SALES/SERVICES I1.03.2014 31.03.2013
RS. RS,
1) Income from Sales
a} Sale of Finished Goods > .
b) Sale of Raw Material - -
) Sale of bcraps = o e, I=———— =
2)  Income from Servicey
1) Labour and Frocessing Charges -
b) Professional /Consultancy Services S
¢} Apency Commission and Brokerage - =
d) Maintenurce Seevices(Equipment/ 'roperty) - ”
#) Othen(Specity) = -
f) Shairing Cost received from Other Users of KV 2952092 8,380,295
TOTAL 2,952,092 8,380,296
CURRENT YEAR PREVIOLUS YEAR
SCHEDULE 13 -GRANTS/SUBSIDIES 31.03.2014 31.03.2013
&5!
{Ircevocable Grantsfe Subsidies Recerved)
1) Central Govermumenl
- Ta Plan (GC-General) 917,737,864 940,000,000
- Toa Non Plan (GC-Cencral-KV) 241,000,000 233,730,000
» To Narth Fast (GC-General) 55,000,000 31,4K2,000
2} State Governmen _ -
5} Government Apencics _ -
4) Institutions/ Welfare Bodies =
|5) OthersfSpecify) .
TOTAL 1,213,737 Bed 1,205,212,000




F&-mmmmummhm

JSCHIDUL E RS INCOMS FROM INVESTMENTS T watrmwnnt fram Earmarked Fund
[ irwcreme on iowest fream Earmarhond) Ersdewnert fumis | CURRENT YEAR | PREVIOUS YOAR
s i Farsdni pFiE nmao
TRE ﬁ-
U Lt Seraritam
L]
n nm
53 U Shares.
[P P L R—
N Rrnis
b Onteraipeidy |
TOTAL
TRANSFFRRED TO FARMANKTLYESNDOWMENT FUNDS
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FOR THE YEAR ENDING 31.03.2074
PARTICULARS ‘“"’;‘-”"
By Salaries | Technwal Stall)
By Salaries | Non Techrical Staff) .
By Salaries [Research KVS) .
Flan [General Companents) .
By Salaries [Technical Staff) 28.718,037.00
By Sataries | Man Techndoal Staff) :
By T.E {Technical Stafl) B12,961.00
Sy T.E {Non Technical Stlf) 016,238 00
By O.E (Technical) ;
Muintenance of Vehicle .
= Furel 41496300
- Repalr 50841600
- Road Taxes / Insurance 0 0se. 00
Electricity Charges 1.485.561.00
Telephone charges 7047100
hatntenance of Bguipmenis .
- Schenitific 13.73.00
- Office 31.593.00
«1T. Equipments [ Services 154 826.00
(Others 1,203, 758.00
» Water Chargis .
- Stationery 5090100
- Contingency Expenditure 180,116.00
-Legal / Consultancy charges 7aBA.310.50
+ Municipal Tax -
- Medicines [ X-ray
- Postal / Stamp Charges ZEIATO N
« Advertisement 41,760,
- Seminar / Conference | HED 82267300
« Mewspaper Bill 57.924.00
- Extenaten -MNormal 155,433,00
- V.V & Demo Villages 40953700
- DHrect 1o Cunsumers Project Q&0,757.00
« Rernt banlding [ Bguipmeni 169700
PMan (Research)
By Fellowship/Scholarship/cash Awards 2. 183.787.00
Printings & Publication 50,035.00
Fishl Research 1. 158,222 00
By M & S (Lab Contingencies) U74,592.00
By Minor Works/ Maintenance ZET11A00
Comveyance Advances .
HEA A
TOTAL L |

Sl



INDIAN OOUNTTL OF FORESTILY RESFARCTH & EDUCATION, DEHRADLN
SCHEDYVLES FORMING FART OF INCOME EXPENDITURE ACCOUNT FOR THE YEAR ENDING 315T MARCH, 3ind

Astienand - Ha.)
CLIERENT YE FREVIOUS YEAR
SCUEDULE 22 = CXPENTHTURE 0N GRANTS, SUBSIDIES FTC. FLELEe Aoind
s, RS,
al  Grants given to Instihutions Crmanisitioms
= Grants ko Uplvecsitl=s THA 08 (FRETELF
b Sobsidivs givien o Tstiution/ Crganis ticmns
TOTAL 754,558 TZ1IRA |
CURRENT YEALL | FPMEVIOUS YEAN
SCHEDULE 23 - INTEREST, R0 My
RS RS,

i

a1

Cin Fixed Loans ~ .
P O Other Loans fincluding Bank Charges)
ikl

IUTAL
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INDIAN COUNCIL OF FORESTRY RESEARCH & EDUCATION
SCHEDULES FORMING PART OF ACCOUNTS
FOR THE YEAR ENDING 315T MARCH 2014

- 25 SIGNIFICANT ACCOUNTING AND MANAGEM LICIES,

L. Method of Accounting:- The financial statements have been prepared as of going
concern under historical cost convention. Only salary has been recognized on accrual

basis of accounting. The remaining items of the Hnancial statement have been
recognized on receipt/ cash basis.

2 Fixed Assels:-

(i) The fixed assels are carried at cost of acquisition or book value less accumulated
depreciation.

(i)  Depreciation is being charged in written down value basis and depreciation is
routed through Income and Expenditure Account. For assets acquired after
30.09,2013, depreciation has been charged for half vear only.

3 Transaction in Foreign Exchange-- Transaction in Foreign Currencies are recorded at
exchange rates prevailing on the date of transaction.

4. Emplovees Retirement Benefifs:- Pension, leave encashment elc. are being accounted

an cash basis, Accordingly no provision for the same is being made in the books of
Accounts.,

FOR P. K. SINGHAL & CO.
Dr. 5.1, SINGH, CHARTEREDACCOUNTANTS
(Dy. Director General | Admin], ICFRE)

Shri vrwq;iﬁﬂﬂﬂ{&ﬂ

(Assistant Director General [Admin], ICFRE)

Smt. VIJAY DITASMANA
(Under Secretary [Admin], ICFRE)

embership No.: 073882
Dated: 07.11.2014
Place: Dehradun
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INDIAN COUNCIL OF FORESTRY RESEARCH & EDUCATION
SCHEDULES FORMING PART OF ACCOUNTS
FOR THE YEAR ENDINGC 31ST MARCH 2014

SCHEDULE:26 CONTINGENT LTIARILITY ANDY NOTES ON ACCOUNTS:-

18 Contingent Liabilities:- No provision for contmgent liabilities has been made in the
l' books of accounts.
P 2 Taxation:- ICFRE is registered u/s 12AA of Income Tax Act, 1961 and exempt from

Income Tax as per the provision of the act.

3 Project Balance:- The vpening balance of units, balance outstanding under various
Y profects and inter unit balances are subject to confirmation and recanciliation.

4 Pension Fund:- The amount recoverable from controller has been arrived on the basis
. of data produced by the umts after reconciliation of the same with the books of the
controller Pension Cell.

5, The advances given to exlernal agencies such as KV is treated as expenditure in the

year of advance itself irrespective of non-receipt of utilization certificate. Generally

UCs are reccived in the next financial year.

(s)  Corresponding figures for the previous year have been regrouped/ rearranged
suitably as far as practicable in the new format of Financial Statement for the
Central Autonumous Bodies.  Figures have been regrouped/rounded
off/adjusted.

(t)  GPG, Pension and GSLIS accounts are annexed at schedule 24,

b The entries on accrual basis for salary have been incorporated in the financial
staternents at Head Office Level during Consolidation of Account

The grant is recognized in the books of receipl basis,. The grant received by the

organization has been accounted for in following manners during the year-

(a)  The grant under Plan (GC) "General", Non-Plan (GC) "General", "KV" and Plan
(North-East) [GC] "General® amounting to total of Rs.121.37 Crores is routed
through Income and Expenditure Accounts.

(b) The grant received as contribution towards capital/corpus totaling Hs5.75
Crores (Plan & North-East) is directly transferred to Corpus Accoun in Balance
Shest

()}  The grant received as One Time Special Grant during the year of Rs.16.16
Crores has beem shown as One Time Special Grant under
Earmarked / Endowment fund in the Balance Sheet.

(d) Interest on Corpus Fund (OT5G) of Rs.87 11,835/~ has been shown in Schedule 3
with Earmarked and Endowment Fund.

b |

[ [ Annual Report 2013-14




B Schedule 1 to 26 are annexed to and from an integral parl ol the balance sheet as @
31,03.2014 and the Income and Expenditure Acoount for the year ended on that date.

9, A sum ol Rs1158 Crs has been capitalized during the year out of Advance account

CU on the hasis of | THlzaton Certificate

DR %um AR

{Director Gener, ICFRE)

-

-
Dr. 8.1 SINGH,
(Dy, Director General | Admin], ICFRE)

.
Shel VIVEK KHANDEKAR

(Asaistant Directar General | Admin|, ICFRE)

Qe

Smt. VIJAY DHASMANA
(Under Secretary [Admin), ICFRE)

FORP. K. SINCHAL & CO.
CHARTEREDACCOUNTANTS

Dated: 07112014
Mace: Dehradun
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AUDITOR'S REPOR'T
To, \
The Membsrs, |
Indinn Coundil of Forestry Research & Bducation, *
Dihradin,
1 We have wadited the attachid Balance Sheet of Indian Coundil of Forestry Resvarely & o

Feltteations at 314 Mareh, 2004 and the Income & Fapenditure Account with Recelpts &
Paymeril Account fur the vear ended on that date annesed thereto, The accounts of varfou
units/ projects of the [nstitute were consoliclated while preparing the Fimanctals Stalements,
[hese Nnancial statesments are the responsibility of the Conneil's management Our
s ponsibility is to express an opinion on these financial statenents based on our Aadin

(B

We have conducted our audit i occordance with tw auditing standards generally
aceepted in India. Those Standdards reguire that we plan and perform the audil (o obtain
reisonable assurance about whether the financtal ssatements are free of materlal mis
statemnent An andit includes examining, on @ st busls, evidence supporting the
sevouiting and disclosures in the fimancial statements, Anaodit also includes assessng the
accounting panciples used and sigraficant estimales made by momagement, as well as
evaluating the overall financial statemen! presontation. We believe that our andit provides
& reasonable basis for pur opinion

1 Purther toomar comments given above & comments ln the annesure reformed 1 above, we
report that -

i We bave obtained all the Information and explamations, which o the best ol our
knowledge and Belio! wore aecessaey tor the purpose of our andil exeept MULST far
sl ol thie tinits for the Vunding Agencies and Fixed Assers Roglses for the Copitnl Assers
pospmired ot of Capngt Recetved for the Projects, which wone not produced belare us five o
veriication

(it} Inowr opimion propes books of scoounts as requleed by the low have been kept by the
Council 5o far as it appears from vor exuniation of the books,

(i) The balance sheetée protit and loss account donlt with by this report ane tnagroement
with the books of account
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(iv)  Inour bpinion and to the best of our information and according to the explanations given
* o us, subject to -

u The soctety is not capitalizing the Fixed Assets purchased from the Fund reesivid for

Projects amnd One Time Special Grant sinde i1 inception,  During the year 20113-14, the

. society purchased a toral fixed assets of Rs, 7.79,50,6294 out of the Grant receved for

projects'0TSG. In absence of Fixed Assets register. we are unable 1o quantify the actual

amaunt of fixed assets purchised out of the Gramt received for projects/OTSG since s

incepton. [t is worthwhile m mention here that in absence ol Fived Assets Register (he

chance of mis-utilisation can’t be suled out. The details of fixed assets purchased during
the year are as under :-

Dne Time Spec
2 Project Funds 65,588,469/

TOTAL 1,790,629/

b, In shesence of respective MOLUs with the funding agency we are mable to give any
comments about liabilities of Service Tax on the fund received at the units alher than
Dehradun Units for the Projects.

¢ No Fimancial & stock seconls are maintained for capilal assels aciuived or consteucied ol
of granls receiond,
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The said aceoums read wpeather with the Significant Accounting &Manngement Policies und
Contingent Linbility and Notes on Accounts in Schedule 25 & 26 respeotively give the

informution required by the low in the munner so required and give o fnee and [air view in _
vonformity with the sceounting principles generully aceepied in lodia - - |
e
i) 1y the case of the Balance sheet, of the state of affairs of the company as at 3105 3114,
anel
B
1) In the cage of the profit and loss account, of the profit for the vear ended on that date
Place: Dehradun
Date: O7711/2011
M. N (173882
Firm Repg. Ko, 03051C
1‘
i
o
o~
0~
.
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BALANCE SHEET OF CONTROLLEL MENSION CELL, OF
(GIF, GSLIS, FENSION SCHEME AMD NEW PENSION SCEHEME, §

SCUEDULE 24

ASON ST MARCIT, 2004

INDIAN COUSNCIL OF FORERTRY RESEARCH & EDLICA TION, DEHRADUN

{Amoune-Rs)

CORFPUS/CAPITAL FUND AND | SCHE- | CURRENT  YEAR AS PREVIDUS YEAR
LIABILITIES DULE ON 3103204 ASON 31.02.2013
PESSIRM CEL L PUND ACCOUNT
GENERAL PROW FLNTY AL 2h-A ST a8 s 457, Tl A0 58
LELIS A 24 A B51 Hed o0 ST, TO8. 00
TESSION AT 24 -4 L1868 118,970 09 1147, 280,258 04
MWEW PENSION FLIND A/C 244 3,400,580 2ASTOO0] 1 AR, SRT AR GE
[CFRE PHE 8242300

1,7A0367 735 33
TOTAL | TR0, 57, 73533 1750, 7A5 3% | 1R SRT AR08 | 1648, 5ET 6ATR
FINFT AS5HTS
CURBENT ASSETS LOANS & ADV 1,485,684, 785,00
INVES TMEN TS THERS ' 1,473,554, 730,18
CASH & BANK BALANCES, 4,675,446 30 A, 952 553 0
TOTAL .0 1,750, 36773533 - | s sErolss
Cti Nl TH AT A TINE PN EICTS %5
Ny TIMGE =T LA TS AN NS TN el

(==

IhE: AEHJ.#H’EI.FU‘-‘IAH -nmururuml [CFRE)

R -
- & ..-'-""'_f
ol
D SLSINGH {10 Darectet Copeial, Adimin, TCFRE

~ -

/

SHLVTVER HAN M, {fast) Dinybor Caneral, Aderin ICTRY)

(B

SMT. VIIAY DITASMANA [Lucer Seorclary, Budges, [

FOOR MESINGEHAL & OO0

LJIAEIIW_--

bl S, P32

DATER: . T NOVEMBER 3014
PLACT: RFHRADUN




INLIAN COUNCIL OF FORESTIRY RESTARCE & EDUCATICN, DEITRATILIN

DETAILS (HF PENSION FUNEYAS N JEST MARCH 204
L iyl
N a ] wrr tiblls PENBICN WY NSO TS TOTAL

- A7 TS 38 BOFT00 0N | DAY 00,258 10 AT 0 i o 1A A TS
Adbdl  Escer OF Do O ver Eapendiiune 2RSS 06 e 1 1] ol B AU (R REL RN R i E ] IS LS
Autil T beows Uarmenal Fund o 11 01,0 .18 am 1] R i
S §oamal jnher G251 15 1,208 TN b T
Ly P AN ] LUK D
Rl o DALY BESS00 LS mEan 37 W
iy pbiy /et o LR B R R B ] 1,400,500 0 LITT 0 1R
e Petuiom Y b [ LAPE RS 1200 L 2o SEY Bl 112271000
Wibisa pn e Ihils 16 RIA0 (] AN 0 [nd [ &N
AL uEsma s IFTLIEm 5,300,200 TR L7400 VS YA

T
L T [EL L el [FLEE LU
Ul bl Laniin Pl a5 £33 WAL
e Firnd 1 iad .00 (HTREE T
ik pipaiiets i LI AT T (s T
G Agdvanen Wi sempi T RNLET LN by b T T ]
1 Paet Final Moy b TR 1] LAY
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Pty Pyisefl] gt 155 0aT 45200 1L 52 00
i 1o ST o Ae il MIPS Clantr T, E LEL T LRl
(R 1Y 34,200,761 K Wl 00
TRETE argpen | Wlimenflimsona Taymsmns AL ] LR Ll (EE ] V5T G jLrA s
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Right to Information Amexce]

A Public Information Officer and Appellate Authority are fumctioning in Public
Authority, [CFRE under the RTLAct 2005. During the year 2013-14, 328 RTI application and 71
RTI Appeals were disposed off. Consolidated Quarterly RTT retums of the Public Authority are
regularly uploaded by the ICFRE, A Trangparency Officer ynder the RTT Act fimetions 1in
ICFRE.

RTI No. of Received Number of cases | Decigions | Decisions
Applications/ | applications during the transferred where wher e
Requests | recelved me maonth to other Public | requests/ | requests/
transfer {inclnding Anthoerities Appesls | Appeals
from cages web(3) refjected | accepted
other P/As | transferred to
w/sb(3) other Pubiic
Authority)
18t Quarter 12 47 06 - 62
2nd Quarter 21 kA | 05 - 85
3nd Querter 12 % 02 - 90
4th Quarter 12 79 00 - 91
Total 57 273 13 - 328
RTI First — =
Appeals
15t Quarier N/A 02 - - 02
2nd Qusrter N/A 02 N/A o 02
3nd Quarter N/A 10 N/A - 10
4th Quarter N/A 08 NiA - o7
Total — 12 - - 21
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IAME AND ADDRESS OF PUBI .r; INFORMATION OFFICERS
AND APPELLATE AUTHORITIES UNDER THE 11-3:1“" TO
INFORMATION ACT 2005 IN 1 ‘,thi ANI S INETITUTLES

I |/ Hendguarters / Appellate Aunthorities Public Information Sohject

e Institutes Officers muaiter(s)
allocated
| Iiviiam Comnedl of Shri 5.D. Sharma, Dx. Devendra Kumar, All matters
Forastry Ressarch | Assit. Director Genersl (Stat.) | Scicentist C, ICFRE related to
and Hdneation Phone (O) : 0135-2224865, Phone (0) :0135-2224811, ICFRE Hegs.
(ICFRE Hg.), 0135-2752229 0135-2751270 Dehred :
F 0, New Forest E-muail : sdsharma@icfre org, B-mail : devendrai@icfre.org
[ ehradun-248 Q06 adg stati@icfire. org
Formest Research D1, PP. Bhojvaid, Shri A_S. Rewat, All Regearch
Inetitute, Directar Group Coordmator &
.0, New Forest, Forest Rescarch Institate (Regearch), FRI
Dehmdun-248 006 | PO, New Forest PO, New Forest Accomt
Dehradun- 248006 Dehradun- 248 006 matiers
Phone: 01335-2224444, 2755277 Phone : 0135-2224316,
Fax: 0135- 2757021 _ 0135-2752670,
E-mail; dir_fri@icfre.org E-mail: rawatas@ictie.ong
Dr. A.K. Tripathi, Registrar University
Deemed University, FRI matters
Phome: 0135-2224439 (O)
0135-2751826 (0)
Fenail: drakizipathi@ictre.ong
Shri Bhaghilesr Samenta, Eatablishment,
Registrar, FRI Adminietrative
Phone: 0135-2224316 {O) & el other
0135-2752670 (O) matters
Centre for SBocial De. PP. Bhojvaid, Dir. Kinnud Dubey All mpiters
Forestry samd Beo~ | Dirsclor Scientiat and Director CSFER releted to
Rehabilitation Phone: 0135-2224444, 2755277 | Fhone:0532-2440795 CSFER,
{CSFER), 3/1, 0135- 2757021 Fax W Allshabad
Lajpeth Rai Road, | E-mail: dir_ frig@icfre.org Ertnedl: - ﬁ%ﬁ%ﬁﬁ
Mew Katra, i
Allahsbad-211 002
L Institute of Forest | Dr. N. Krishnakumar, Shri T.P. Raghunath
~ Genetics end Tree | Direotor, IFGTB, Colmbutore, | Group Coordinstor (Ret), | o
oy B . Phone: 0422-2431942 (0) IFGTB, Coimbatore
= S oM LN Fax. 0422-2430549 Phonc: 0422-2431540 (0) Toih,
b B.2 Parem E-mail: dir ifgthi@icire.org Coimbatore
t Coimbatore - §41 002
=3
g. Institute of Wood Shri 8.C. Joshi, Dr. B.N. Mohanty, All matters
S Technology, PO TWST ore IWST Bangalore, IWST,
E Malleswarum, Fhone : 080-23341731, Phone: 080-2334011(0) Bangalore
<F Bangalore -360{003| E-mail: dir 1ws@mﬁu org
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Tropical Forest Dr. U. Prakasham, Shei Raja Ram Singh,

Regenrch Inmfitnte, Jabalpor | Director TFRI, Jabalpor TFRI Jabalpur.

PO.-RFRC, RFRC Mandls Road, Jabalpur, | Phone: 0761-5044003 (0)

Mandla Road, Fhene : 0761-5044003,

Tabakwr — 482 021 B-mail: dit tfri@yahoo.co.in

Centre for Forestry Dr, U, Prakashsm, Dr. P. Subramanyam, IFS,

Research atad Human Director TFRL, Jabalpur Director CFRHRD,

Resources RFRC Mandla Road, Iebalpur. | Chhindwara

(CFRHRD), P.O. Phone ; 0761-254473, Phone : 07162-254473 (O)

Kundalikals, Poaina, E-mail:head cfihrd@icfre.org | Fax: 07162-254463

Chhindwara - 480001 Proail: head cfibrd@ichie.ong

Rain Forest D, N.S. Bizht Shei BX. Scasownal

Beaearch Inatitate Drirector, BFRT Jorhat RFRI, Jorhat

Poat Box No. 136, Phone: 0376-2350273(0) Phaote: 0376-2350273 () RERI, Jorhat
Decrvan, Sotei AT Road, | Fax. 0376-2350273

Jorhes- 785 001{Asetn) | B-mmil: dir rfificfie.org

Advinced Resemrch Dz N.S. Bisht Shri Gautatn Banerjes, DCF | All matters
Ceatre for Bamboo Director, RFRI Joghat Puoblic Information Officar (PFI0) | related to
and Rattana (ARCBR), | Phone: 0376-2350273 (O) Phone: 0376-2350273 (O) ARCER,
PO.Box 171, Kullamn | Fax:  (1376-2350274 Fax: 0376-2350274 Aizwal
Aizwal-796001 E-msil: dir_rfri@icfic.org

Ceurtre for Forest Dr. N.S. Biaht Shri Geutam Bansrjes, DCF | All matters
Livelihood and Director, RFRT Jorhat Public Information Officer (PI0) | related to
Extengion Phone: (376-2350273 (O) Phone: 0376-2350273 (O) CFLE,

$al Bagan Forest Fax: 0376-2350274 Fax: 0376-2350274 Agurtala
Campus E-mail: dir rfri@icfre.org

PO — Gamdhigram

Agartala- 799 012

Tripura

Arid Forest D T.8. Rathore, Dt Genda Singh, Head All matizm
Research Institute, Director, AFRI Jodbpur Agroforestry & Exin, Div, relaied to
PO, Krishi Upaz Phone: 0291-2722549 (0) AFRI Jodhpur. AFRI,
Mandi, New PaliRoad, | Fax. 0291-2722764 Phome: 0291-2721594 Jodhpar
Jodhpux, 3420035 E-mail; dir_afrif@icfre.org

Himalayan Foreet Dr. V.E.R. Singh, Director, Dr. K.8. Kapoor, Coordinator | All matters
Research Institute, HFRIL, Shimla (Res.),HFRI Shimls -171 009 | related to
Conifer Corrpus, Phone : 0177-2626778 (0), | Phone: 0177-2626801(0) | HFRI, Shimla
Par Fax : 0177-2626779 0177-2626778 (0)

Shimla — 171 00% B-mnil: dir_ hivi@icire.ong Fax: 0177-2626779

Institute of Forest Dr. S.A. Ansari, Dr- Aditys Kutnsr All matters
Productivity Director, [FP Renchi, Scientist- B, IFP Ranchi, related to
Main Road Ph-0651-2548505(0) Phone: 0651-3296974 (0), | IFP, Ranchi
Hinoo E-mail: dir ifing@icfre.org Fax- 0651 — 2346044

Institute of Forest Shri M.R.G Beddy Dr. GRS Reddy All matters
Biodiversity Ditector, IFB, Scientist -F, IFB, Hydesabad | related to
P.O. Hakimpet, Dulepally, | Phone: 040-66309501(0) Hyderabad
Hyderabad- S00014 Fax ; 040-56309521 IFB,

E-mail: dir ifix@ich
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Director General

Indian Council of Forestry Research and
Education,

P.O. New Foreat, Dehradun-248 006

EB-mail: dg@icfre.org

Phone: (135-2759382; 2224333

Depuiy Director General (Adminisiration)
Indian Couneil of Foresty Research and
Education,

P.O. New Forest, Dehradon-248 006

B-mail; spsingh@icfre.org

ddg_admin@icfre.org
Phons: 0135 2758205, 2224856

Deputy Director General (Research)

Indian Council of Forestry Research and

Hducation,

P.0. New Forest, Dehradun-248 006

E-mail: porayagsidicire.org,
ddg_res@icire.org

Phone: 0135-2757775,2224836

Deputy Director General (Education)

Indian Council of Forestry Research and
Education,

P.0. New Foreat, Dehmadan-248 006

B-mail: ddg_ org

Phone; 0135- 2738571, 2224832

Deputy Director General (Extension)

Indian Council of Forestry Rescarch and
Education,

P.O. New Foreat, Dehradnn-248 006

B-mail: ddg exin@icfre.org

Phome: 0135- 2750693, 2224830

Director (Intermational Cooperaiion)

Indian Council of Forestry Rescarch and

Education,

P.0). New Forest, Dehradom-248 006
dir_resfhcire.og

Phone: 0135- 2756497, 2224831
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Ansistant Drector Geneiral

(Information Technology and Forest Statistics)
Indian Council of Forestry Research and
Education,

F.O. New Forest, Dehradun-248 006

E-muail: pnmodpan@cfmmg

fra_org
Phome: l.'l135- 2755221,2224865

Ansistant Director General (Administration)
Indian Council of Forestry Rescarch and
Educstion,

PO. New Forest, Dehradun-248 006

E-mail: adg admin@icfe.org

Phone: 0135- 2750297,2224869

Amsistant Director General

(Education)

Indian Council of Forestry Research and
Education,

P.Q. New Forest, Dehradun-248 006

E-mail: adg_edu@icfre.org

Phome: 0135- 2758348, 2224850

Assistant Director General

{(Pollcy Research)

Indian Council of Forestry Resesrch and
Education,

P.O. New Forest, Dehradun-248 006

E-mail: adg_pr@icfre.org

Fhome: 0135- 2758348, 2224850

Ansixtant Director General
(Panchayat and Human Dimentions)

Indian Council of Forestry Research and
Education,

P.0. New Forest, Dehradun-248 006

E-meil: adg pf@icfre.org

Phone: 0135- 2754882, 2224827

Aspistant Director General

(Environment Management)

Inddizn Council of Foreatty Rescarch and
Educstion,

P.O. New Forest, Dehradun-248 006

E-muail: pankajajdicire.org, adg elaighcfie.ons
Phone: 0135- 2753882,2224813
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Secretary, ICFRE Assistant Director General )
Indian Council of Forestry Research and  (Foresis & Climate Change) N
Education, Indian Council of Forestry Research and \,
P.O. New Forest, Delradun-248 006 Education,
E-mail: sudhanshu@icfre.org P.0O. New Forest, Dehradun-248 006 |

sec@icfre.org E-mail: tpsingh@icfrc.omg A
Phone: 0135- 2758614, 2224867 Phone: 0135- 2755399, 2224823 -
Assistant Divector General Aksiotvak Director iiers)
(Rescarch and Planning) {Recruitment Board) f
Tndian Council of Forsstry Research and M"m of Forestry Research and |
Edueation, P.0. New Forest, Dehradun-248 006
P.O. New Forest, Dehradun-248 006 B-il: adg thi@iche.org
E-mail: kouyahr@lcﬁ'enrg Phone: 0135- 2770820, 2224809 \

adg_rp@icire. org
Phone: 0135- 2753290, 2224807 Director

Forest Resenrch Instituie, Dehradun

Agzigtant Director GGeneral PO New Forest
{(Monitoring and Evalustion) Dehradun-248006
Indian Council of Forestry Research snd E-mail: dri_fri@icfre.org
Education, Phone: 0135-2224444, 2755277
P.0. New Forest, Dehradun-248 006 Fax: 01352757021
E-mail: adp me@iclre.org ;

Phone: 0135- 2757485, 2224810 Institate of Foreat Cenetics and Tree

Breeding, Coimbatore
Asgistant Director General anstCmngun,
(Media and Exiznsion) P.B.No. 1061, R.8 Puram,
Indian Comneil of Forestry Resenrch and Coimbatore - 541 002.
Education, Email : dir_ifgth@icire.org
P.0. New Forest, Dahradun-248 006 Phone: -0422-2431942 (0)
E-mail: adp mp@icie.orp Fax 04222430549
Phone: 0135-2755221,2224814
Director,

Director, Biodiversity Conservation (BC) Imptttute of Wood Sclence amd Technology,
Indian Council of Forestry Research and  Bangalore
Education, P.O, Malleswaram,
P.O. New Forest, Dehradun-248 006 o Ty -
E-mail: vykhandekar@icfre.org EibelL LI o =
Phone: 0135- 2755399, 2224839 St =

- Vi3 ' Fax: 080-23340529 o

~

FD (SLEM) Director -
Indian Council of Forestry Research and  Tropieal Forest Research Institute, Jabalpur 8
Education, PO.—R.FR.C, Mandla Road, g
P.0. New Forest, Dehradun-248 0106 Jabalpur — 482 021 (M.P) 9
E-mail: tpsingh(@icfre.org E-mail: dir_tRi@icfe.org 3
Phone: 0135-2224823, 2750296 Phones: 0761 — 5044003 (O) E

Fax: 0761 —4044002, 2840484
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DMirector

Raim Forest Resesrch Institute, Jorhat
P. Box — 136, Deovan, Sotai, A. T. Road
Jorhat— 785 001 (Asaam)

Emgil: dir_riri@icfre.org

Phone; 0376-2350273 (0)

Fax: 0376-2350273

Director

Arld Forest Research Institute, Jodhpur
P.O, Krishi Upaz Mandi

NewPaliRoad, Jodbpur 342005

Email : dir_afri@icfre.org

Phons: 0291-2722549(0)

Fax : 0291-2722764

Director,

Himalsysn Forest Research Instttute, Shimla
o ;
Shimla— 171 009 (HP)

E-mail : dir hiti@icire.org

Phone :0177-2626778 (O)

Fex: 0177-2626779 (0)

Director

Instidnte of Forest Produetivity, Ranchi
Main Road Hinoo

Ranchi-334 002

E-mail: dir_ifp@icfre.org

Phone: 0651-2548505{0)

Director

Institute of Forest Blodiversity
B.O. Hakimpet, Dulapally
Hyderabad- 500014

Email: dir_ifh@icfre.org
Phone: 040- 66309501 ()

Fax :040-66309521

Director

Centre for Forestry Rescarch and Human
Resonrces Development (CFRARLDY)

P.0O. Kundalikals, Poama.
Cl:]:mdwm(M.P)—ﬁﬂﬂﬂl

Email ; head.

Fhone: ﬂ‘?lﬁi—Zﬁ#‘H(ﬂ)

Fax : 07162-254463

Director

Centre for Socisl Forestry and Eco Rehabilt-
ation (CSFER),

3/1, Lajpath Rai Road, New Katra

Allahabad- 211 002

Emudl: head cefer@icfie.org

Phone: 0532-2440795

Director

Centre for Forest Livelihood and Extension
(CFLE)

Sal Bagan Forest Canyprog,

PO-Gandhigram

Agertala-799012

Director

Advanced Research Centre for Bamboo
and Rattans (ARCBR)

PO.Box171,

Kulikewn Aizwal-796001

{Mizoram}

E-mail: imtienla{@icfre.org

Phone: 0389-2301159, 2301157
Fax:0389-2301159




LIST OF ABBREVIATIONS

ADG - Aggigtant Director General

AMS -  AproMeteorological Station
AFRI - Arid Forest Rescarch Institote
AOXC - Antioxidant Capacity
AWTC = Advanced Wood Working Training Centre
AWS - Automatic Weather Station
BAP -  Benzlaminopurine /
BCC -  Biodiversity and Climate Changs ;
BCCL -  Bharat Coking Coal Limited
BSNL - Bharat Banchar Nigam Limited
CAZRI - Central Arid Zone Research Institute
CA - ChiricAcid .
CFRHRD - Centre for Forastry Research & Human Resource Development
CPT - Candidate Plus Trees
C80 - Clomal Sexd Orchard
CSIR - Council of Scientific and Industrial Rescarch
DBT =  Depariment of Biotechnology
DNA - Deoxyribomucleic Acid
DNS - DomainName Systam
DST - Depariment of Science and Techmology
DV - DemoVillage
EDMS =  Hectronic Documentation System
EIA =  Environmental Impact Assessment
EMC - Equilibriym Moistyre Contert
EMBL - European Molecular Biology Laboratory
ENVIS -  Environmental Information System
FAD -  Food & Agriculture Orgmnization
FAS =  Financial Accounting System
FCC - Foreats and Climate Change
FRI - Forest Research Instituie
F3I - Forest Survey of India
FGRMN -  Foresi Genetics Resource Management Network
FG - Firut Generation
FIP - File Tramsfer Protocol
FYM - Farmyard Mamure -
GBP - (leosphere Biophere Programme ~
QIs -  QGeographic Information System ™
Gol - Govermment of Tndia o
GLC -  GasLiquid Chromatopraph ™
GPS - Global Positioning system E
GEN - Gene Regulatory Network
GWS - (firWildlife Sanctuary 3
HFPCL - Himacha] Pradesh Power Corporation Limited s
HRD - Humsn Resourcea Development ‘-='-l:
HFRI - Himalayan Foreat Bescarch Institute E
IAA - IndoleAceticAcid
)
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-  Indole Butyric Acid

-  Indian Council of Forestry Research & Education

- International Centre for Inteprated Mountain Development
- Institute of Forest Productivity

-  Institute of Forest Biodiversity

- Ingtitute of Forest Genetics and Tree Breeding

- Indian Forestry Research Infoemation System

- Indira Gandhi Nahar Pariycjana
- Inalizn Tnatitute of Remote Sensing
= Indian Institute of Technology, Jodhprr
- Isopropenyl Acetate
- Informetion Technology
- International Tropical Timber Organization
- International Union of Forestry Research Orpamsation
- Importance Value Index
- Institute of Wood Science and Technology
- Joimt Forest Management
- Kalakad Mundanthurai Tiger Reserve
- Krishi Vigyan Kendra
-  LeafAresaIndex
-  Laminated Veneer Lymmber
=  Material Transfer Apreement
MoEF&CC -  Ministry of Environment, Forests and Climate Change
MPLS - Multiple Protocol Label Switching
NCHI - National Centre for Biotechnology Information
NCP - Natiomal Carbon Project
NEN - National Knowledge Network
NFLIC =  National Forest Library and Information Centre
NFIC - National Forest Insect Collection
NGO -  NonGovernmental Qrganization
NSC - National Steering Committee
NTFF - Non Timber Forest Produce
OBC - Diher Backward Class
OTC =  OpenTopChamber
PA -  Public Address
PGPR - Plant Growth Promoting R hizo bacteria
PHA - Polyhydroxy alkanoates
PIMS - Persommel] Information Management Systemn
x PMS - Payroll Management System
o PSB -  Phosphate Solubilizing Bacteria
P PVC - PolyVinyl Chloride
~ QTL - Quantitative Trait Loci
T QPM - Quality Planting Materisal
o RAG - Rescarch Advigory Group
g’ BRAFD =  RandomAmpliication of Polymorphic DNA
s RET =  RareEndangered and Threatened Species
s RFRI -  RainForest Regearch Ingtitite
E RIMS - Research Management Information System
T RPC - Research Policy Commiites
RSP - Rourkels Stesl Plant
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SERB
SIC
ST
SHM
SIDBI
SLEM

SPA

SVC

UNCCD

Regional Variety Testing Committee
Scheduled Castes

Sciens and Engineering Ressarch Board
Soil Inorgsmic Carbon

Scheduled Tribea

Sodium Hypophosphite Monohydrate
Small Induatries Development Bank of India
Sustaingble Land and Ecogystem Management
Soil Organic Carbon

Seed Protection Area

Soil Quality Index

Seedling Seed Orchards

Steam Volatile Crecsote

Tamilnadu Forest Plantation Corporation
Tree Borne (il seeds

Trees Cultivation in Private Lands
Thidiazron

Tropical Forest Rescarch Institute
Thin-layer chromatograph

Tamilnady News print Ltd,

Total Phenolics Contents

Teak Seed Orchard
United Nation Framework Convention on Climate Chanpe
United Nation Convention to Combat Desertification
Vesicular Arbuacnlar Mycorrhiza

Very Rarly Smoke Detection Appliance
Vegetation Carbon Fool

Vegetative Multiplication Garden

- Virtual Private Network

Van Vigyan Kendra

‘Weight percent gain

Zoological Survey of India
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