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National Conference on Clonal Forestry in Eestoration organized by
Forest Research Centre for Eshabilitation (FRCER), Prayagraj on't0
11" November 2021

This wasthe first physical conference organized by ICFRE in 2021.

Due to rapiddeforestation and depletion of genetic stocks, concerted efforts
must be made to evolve new methods for mass propagation and production o
short duration trees with a rapid turnover of biomass and induction of genetic
variability for the production of novdruit and forest trees which are high
yielding, resistant to pest and disease associated with increased photosynthet
efficiency.

The clonal multiplication reproduces clones, which contain all the genetic
information of the parent tree. The term closaised to mean a genetically
uniform plant material derived from a single individual and propagated
exclusively by vegetative means.

Clonal selection and deployment is receiving attention as an intensive forest
management tool for increased wood productMany pulp, paper and other
wood-basedndustries are now establishing clonal forestry programme after
the declaration of 1988 National Forest Policy. Theestbasedindustries

must prefer to raise required raw materials by themselves. The industries
should establish direct relationship with individual growers of raw material by
providing them credit, technical advice, harvesting and transport services. The
policy also indicated that small and marginal farmers have to be encouraged
to grow wood speciegquired inforestbasedndustries in their marginal and
submarginal lands. This has created excellent scope for establishing
plantations of industrial importance using clonal propagation. Meogyd
basedindustries in particular, pulp and paper industrae involved in
plantation establishment programme using clonal forestry approaches in the
recent past. However, there is no systematic approach for clonal forestry
establishment and also there is growing interest to develop in future industrial
wood plarations through clonal forestry approaches. The need to all
stakeholders is a readymade reference material incorporating the strategies
methods, and experiences of stakeholders in the area of clonal forestry.
Clonal forestry helps in production of qualjanting stock, propagation of
problem, maintenance of genetic uniformity, productiondifeasdree

=

plants, early flower induction, clonal repository and maintenance of genetic
gain.




Rehabilitation and restoration of forest ecosystems are in growingraeto
tackle climate change, biodiversity loss and desertificatiomjor
environmental problems of our time. Interest in restoration of ecosystems is
increasingly translated into strong political commitment to lmcpde tree
planting projects. Along wh this new impetus and the enormous scale of
planned projects come both opportunities and risks: opportunities to
significantly increase the use of native species, and risks of failure associated
with the use of inadequate or mismatched reproductive raiatehich though

it may provide forest cover in the short term, will not likely establish a self
sustaining ecosystem.

Ecosystem restoration is of increasing global interest as part of broader
strategies to tackle climate change, loss of biodiversitydasertification,
major environmental problems of our times. This emerging interest was
formalized with the adoption of the revised and updated Strategic Plan of the
UN Convention on Biological Diversity (CBD) for 2012020, which aims

for the restoration foat least 15% of degraded ecosystems by 2020. As
approximately 2 billion hectares of land are estimated to have potential to
benefit from restoration achieving Target 15 would imply the restoration of
300 million hectares, in this time frame.

Largescalerestoration has been initiated in many parts of the world. In the
1970s, the fAGreen Wall o was start el
was launched in Africa. Many other largeale commitments have been made
recently, such as: the Bonn Challengecore commitment to restore 150
million hectares of lost forests and degraded lands worldwide by 2020;
Brazil 6s Atl antic Forest Restorati|c
Green Mission (5 million hectares)Considering that many restoration
proects achieve limited success or fail completely, it is imperative that future
projects, representing massive investments, be carried out in such a way as to
be sustainable and resilient. The reasons for failures in forest restoration
practice are often nmavell understood but include planting material that is
inadequately matched to the environmental conditions at the restoration site
and inappropriate silvicultural approaches and techniques.

Indeed, clonal forestry is emerging as a new revolutionary tdogy to
mitigate the demand of quality planting material in shortest time. So it has
immense attention in modern forestry tree plantation. The key to clonal
forestry is the ability to propagate selected, superior proven clones on a large




scale. Developme and use of appropriate clones in diverse degradation
scenario can effectively restore this landscape. There is no certification of
genetically improved clonal planting stock or registration of clones in India.
Plantation programs with low quality clormakterial remain under productive

till the harvest of such plantations. Many pulp, paper and other wood based
industries are now establishing clonal forestry programme after the
declaration of 1988 National Forest Policy. Quality of timber produced from
poor clonal material is also inferior further adding to the economic losses. To
address this important issues, development of genetically improved clonal
material for all important plantation species need to be taken up with high
priority by the institution®f ICFRE and state forest departments. ICFRE has
already developed and released a number of promising cloiesallyptus,
Poplar, Casarina, Shisham, and Melia.

High priority must be given for developing adequate clonal planting materials
to meet future | o mequiresnent of important tree species. Clonal approach
should also form an important constituent of ecological restoration with
identification and deploynm of clones having adaptability growth and
productivity at degraded sites.

National Conference on Clonal Forestry in ERestoration will certainly help

in adapting appropriate rehabilitation strategies and furthering advance
research contributing to emenmental amelioration in this United Nations
Decade on Ecosystem Restoration (2@RB0).

The five themes of conference is intended to learn from our past experience
and to gain insight into how best to respond to these extremely challenging
topic.

1. Opportunities and Challenges in dal forestry for degraded lands.

2. Techniques in cloning of tropical trees: macro, micro propagation and
biotechnology

3. Clones for diverse eexestoration scenarios: development, testing,
certification anddeployment.

4. Genonic selection, genetic gains and diveysiassessment in clonal
forestry.

5. Clonal forestry for environmental resilience and climate change
mitigation
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RECOMMENDATIONS OF NATIONAL CONFERENCE ON
CLONAL FORESTRY IN ECO -RESTORATION

1.Clones of indigenous species should be developed, tested for specific
restoration needs and deployed with efficient camaton of research
institutions stateforest departments and tree growers.

2.Mining and infrastructure development sector should mteviinancial
support to forestry research institutions as part of their corporate social
responsibility, especially in setting up of mass clonal propagation facilities
where clonal planting stock may be produced for restoration and / or
industry requiremets.

3.Basic tenets of forest ecology must be kept in mind by the restoration
agencies i.esuccessional introduction of appropriate microbes, grasses,
shrubs and mixture désted clones of early colonizing trgeesies.

4. Biotechnological interventions such as genetic markers should be
extensively employed in resolving genetic intricacies and ifgiengy trait
specific genotypesprior to their selection for large cale mas clonal
multiplication- in vivo or in vitio - for restoration.

5. Genetic gainsbiological diversity as well as carbon sequestration accured
through clonal plantations shoulcelassessed to provide accuratémate
of their value to enable the enhancement of site productivity and climate
change migation.

6. Avenues for incorporation of productive clones of high end value tree species
need to be explored to evolve restoration strategies with commercial promise
for local population and agencies.

7.Research on development of rapid, efficient and cost effective clonal
procedures of tree speciesplicated in ecorestoratiomnd techniques
ensuring optimal field survival and growtlequires to be intensified.
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PROGRAMME SCHEDULE
TIMING 9.00A.M- 5.30 P.M

Day 1 : 1@ November, 2021
Registration
Inauguration: Li ghting of | amp, Guestaod

Welcome Address

Dr. Sanjay Singh, Head, FRCER
Opening Remarks

Dr. Anita Tomar Organising Secretary
Inaugural Address

Chief guest

Address by special guests

Vote of Thanks
Dr. Kumud Dubey, Scientist, FRCER
High Tea

Key Note Address

Dr. Saytawada Rama Rao
Plant Biotechnology Laboratory Professor, Department of Biotechnolog)
Bioinformatics
North-Eastern Hill University, Shillong
Clonal Forestry: Bictechnological and Genomic Approaches
Technical Session | (Themel)

Chairperson : Dr. Sanjeev Thakur, Solan
Co-Chair Person: Dr. Santan Barthwal, Scientist, FRI, Dehradun
Rapporteurs : Dr. Anubha Srivastav, Faraz Ahmad KhaBalkrishna Tiwari

12.15

1.00

Invited/Lead lecture

Dr. E.V.R. Raju

Domain Expert in Environment, Sustainable Development & Climate S
& Former Head of Department (Environment Management), [Dda Ltd.
Ecological Restoration as a Naturkased solution to deliver Resilience
the face of ongoing Climate chai
Coal mining areas

Oral Presentations

Prasanijit Mukherjee*, Archhana Kumari Jha and Shambhu Nath Mishra
Department of Botany, K.K.M. College, Pakur, Jharkhand, India
Eco Restoration: A Technique for Restoring the Degraded Lands

1.30-2.30 Lunch

Technical Session Il (Themell)




Chairperson : Dr. N. K. Upreti
Co-Chair Person: Dr. Prasanjit Mukherjee
Rapporteurs : Shri Alok Yadav,Mr.Rahul NishadMs. Mahua Pal

2.30- 3.00

3.003.30

3.30-4.00

4.00-4.30

Invited/Lead lecture

Dr. Sanjeev Thakur (Lead lecture)

Professor, Dept. of Tree Improvement & Genetic Resources

Dr. Y. S. Parmar University of Horticulture Borestry

Nauni, Solan (H.P.)

Climate Resilient Clonal Forestry for increasing farm productivity
Oral Presentations

Dr. Subhash Chandra Jolly (Lead lecture)

President, Wood Technologists Association, Dehradun

Clonal Forestry Technology The Industry Perspective

Pramod Kumar, Pawan Kumar Patel and Vimal Pandro

Genetics and Tree Improvement Division, Tropical Forest Research Ins
Mandla Road, Jabalpur

Quality Plants of Dalbergia latifolia (Roxb.) Through User Friendl
Propagation Technique and Field Planting For Ecological Sustenance
Kaushal Tripathi, Ravishanker, Satya Prakash Tantuway, Mukesh
Kumar Sonkar and Fatima Shirin

Genetics and Tree Improvement Division, Tropical Forest Research Ins
Jabalpur

Macro Propagation through Root Cuttings in Dalbergia latifolia, A
Important Vulnarable Tree Species

Day: 2- 11t November

Technical Session Il (Themelll & 1V)

Chairperson : Prof. S. Rama Rao
Co-Chair Person: Prof. E.V.R. Raju
Rapporteurs : Dr. Anubha SrivastaMMr. Naresh KumarMs.Darshita Rawat

10.00

10.3611.00

11.0-
11.30

Address by Director General and Chancellor, Shri Arun Singh Rawat,
FRI (Deemed University), Dehradun for NCCFER Delegates

Invited/Lead lecture

Prof. K. T. Parthiban (Virtual Presentation)

Forestry College and Research Institute, TNAU, Mettupalayam, Tamil
Nadu

Dr. Lalji Singh (Lead lecture)

Professor, Dep of Forestry

Indira Gandhi Krishi Vishwavidyalaya, Raipur

Net primary productivity, storage and sequestration of carbon in sr




11.30-12.00

12.30-1.00

1.0061.30

1.301 2.30

rotation Eucalyptus plantations in sutumid dry tropical environment
Oral Presentations

Satyam Bordolof, N. Ravi, M. K. Modi and R. S. C. Jayaraj

RFRI, Jorhat; IWST, Bangaluru, Karnataka; Assam Agriculture Univer
Assam

Genomewide Identification of Simple Sequence Repeats and Developn
of Polymorphic SSR Markers in Aquilaria malaccesnsis

Mohd Ibrahim *, N. Ravi, RitashreeKhanikar, Monpi Hazarika

Rain Forest Reearch Institute, Jorhadssam

Assessment of Morphological Diversity in Bambusa balcooa Roxb.
Northeast India

Anita Tomar*, Anubha Srivastav, Charlie Mishra and Faraz Ahmad
Khan

Forest ReseardBentre for Ecerehabilitation, Prayagraj

Promotion of Poplar Clones outside Customary Cultivation Zone
Lunch

Day: 2 - 11" November

Technical Session IV (ThemeV)

Chairperson : Dr. Sanjay Singh
Co-Chair Person: Dr. Anita Tomar
Rapporteurs : Dr. S. D. Shukla, Yogesh Kumar Agarwal, Prerna

2.00-03.15

2.30-3.30

3.304.00

4.004.20

Invited/Lead lecture
Poster Session for Scholars (Poster Gallery)

Dr. Santan Barthwal
Plant Physiology Discipline, Forest Research Institute, Dehre
Uttarakhand
Advantages and Challenges of using Hydroponics for Me
propagation of Bamboos
Anubha Srivastav
Forest Research Centre for E@habilitation, Prayagraj
Assessment of Suitable Eucalyptus Clones in Agtonatic Zones of
Eastern UP

Oral Presentations

Balkrishna Tiwari *, Sandeep Sharma, Neeraj Kumar Sharma,
Pravin Rawat and Sonika Sharma

Genetics and Tree improvement Division, Himalayan Forest Res
Institute, Panthaghatti, Shimla

Selection of Superior and Insect PeResistant Genotypes of Salix alk
for Cultivation in Cold Desert Area of Himachal Pradesh




4.20-4.45

4 40 onwards

5105

Kuruvilla Thomas, K.P. Dubey and Anukool Srivastava*
FRI, Kanpur

Impact of Hydrogel on Forestry Plants' to Mitigate the Climat
Changes

Valedictory Session

Wrap up of technical sessions and recommendation

Dr. Sanjay Singh

Dr. Saytawada Rama Rao Dr. Sanjeev Thakur

Dr. E.V.R. Raju Dr. Lalji Singh

Dr. Anita Tomar Dr. Santan Barthwal

Vote of Thanks- Dr.Anubha Srivastav, Scientist, FRCER




¥ ¢
| h i:g\e .

)

‘Smt. K

¥ = -
eshari Devi Patel
Honobl e Member of Par | i

ament , L c

Release of bokspublished and documentary film ab

e

out FRCER




& e » NATIONAD
GONFER_ i L
CLONAL FORE
ECO-RESTOR

s N

e

%Ni\'uvnnv 10\1 =
QBT

\ FR.C. E.R.|

Prayagraj




Address by DG, ICFRE & Chancellor

Shri Arun Singh Rawat, IFS
FRI (Deemed University), Dehradun

SPEAKERS

Key Note Address
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Dr. Saytawada Rama Rao
North-Eastern Hill University, Shillong

Invited/Lead lecture

Technical Session | (Themel)
Chairperson : Dr. Sanjeev Thakur, Solan
Co-Chair Person: Dr. Santan Barthwal, Scientist, FRI, Dehradun
Rapporteurs :Dr Anubha Srivastav, Faraz Ahmad Khan,Balkrishna Tiwari




0OP26 ¢ q AGENDA & RESOLUTIONS

oals of COP-26 is miligation and through Nature

s no pathway to net zero without protecling and

g nature, the UK COP Presidency is encauraging
countries to include nature-based solutions in their climate plans.
* Nalure-based salutions could absorb carbon, while aveiding
emissions, at a rale of 10 Giga tonnes of 02 per year,
*+Achieving 10 Gt CO2 of miigation would involve slopping the
::zlrud!on of ecosystems worldwide; restoring 678 million

tares of ecosyslems; and improving I - management |

200 25 billon hectres of and by r

Dr. E.V.R. Raju
Former Head of Department (Environment Management), Coal India Ltd.

Technical Session Il (Themell)

Chairperson : Dr. N. K. Upreti
Co-Chair Person: Dr. Prasanjit Mukherjee
Rapporteurs : Shri Alok Yadav, Mr.Rahul Nishad, Ms. Mahua Pal
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Dr. Sanjeev Thakur
Professor, Dept. of Tree Improvement & Genetic Resources

Dr. Y. S. Parmar University of Horticulture & Forestry
Nauni, Solan (H.P.)




FOREST RESEARCH CENTER FOR ECO-REHABILITATION ‘

Dr. Subhash Chandra Jolly
President, Wood Technologistg\ssociation, Dehradun

Technical Session Il (Themelll & 1V)

Chairperson : Prof. S. Rama Rao
Co-Chair Person: Prof. E.V.R. Raju
Rapporteurs : Dr. Anubha Srivastav, Mr. Naresh Kumar, Ms. Darshita Rawat

Prof. K. T. Parthiban (Virtual Presentation)
Forestry College and Research Institute, TNAU, Mettupalayam, Tamil Nadu




Dr. Laljl Singh
Professor, Dept. of Forestry
Indira Gandhi Krishi Vishwavidyalaya, Raipur

Technical Session IV (ThemeV)

Chairperson : Dr. Sanjay Singh
Co-Chair Person: Dr. Anita Tomar
Rapporteurs : Dr. SD. Shukla, Yogesh Kumar Agarwal, Prerna

Dr. Santan Barthwal
Plant Physiology Discipline, Forest Research Institute, Dehradun, Uttarakhand




Oral Presentation

Presentation from TFRI, Jabalpur

2021/11/10 15350

Dr. Pramod Kumar Shri Kaushal Trlpathl
Presentation from RFRI, Jorhat

— d S S
Dr. Mohd Ibrahim Dr. Satyam BordoI0|

Presentation from FRCER, Prayagraj
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Presentation from HFRI, Shimla Presentation from SFRIKanpur

o
pEr T

. BT

PRAYAGRAJ
Dr. Balkrishna Tiwari Shri Anukool Srlvastava
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Two-ay national conference o kick off toda

Center for Eco-estoration Forest Research Centre completes 30 glorious years

PRAYAGRAJ: On the
occasion of completion of
30 years of the Center for
Eco-restoration Forest Re-
search Centre, Prayagraj, a
two-day national confer-
ence has been organized
on 1011 November at Ho-
tel Triveni Darshan on the
subject of intervention of
forestry model in environ-
mental reclamation, clonal
[orestry i éco-restoration
I this regard, during the
press conference orga-
nized in the context of the
national conference, Cen-
ter Head Dr. Sanjay Singh
said that the states of

Uttarakhand,  Bihar,
Jharkhand, Telangana,
Andhra Pradesh,
Meghalaya,  Assam,
Himachal  Pradesh,
Madhya Pradesh,

Chhattisgarh, Tamil Nadu
ete. Scientists and re-
searchers will participate
from In this sequence,
“Tree Grower Mela" will
also be organized for the
farmers of Uttar Pradesh on
December |, in which more
than 500 farmers will par-
ticipate

Center Head Dr. Sanjay
Singh informed about the
continuous efforts being
made by the Center for for-
CSlry expansion in castem
Uttar Pradesh and said that

the Eco-Resettlement For-
¢st Research Center which
is established by the In-
dian Council of Forestry
Research and Education,
Dehradun (Environment,
Forest and Climate

Change). Ministry, Gov-
eenment of India) which
provides various types of

employment / business
with environmental reha-
hilitation through its vari-
0US Institutes and centers
all over India, working as
Research and Extension
Center in Prayagraj since
1991-92 . The center is
committed (o increase tree
cover through develop-
ment and promotion of

agro-forestry and plants-
tion models along with re-
habilitation of eco-alkaline
sifes and mining areas in
castern Uttar Pradesh
Along with this, plantation
of medicinalireligious trees
was also done in some
parts of the Gangetic
plains in the state, Eco-
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Resettlement Forest Re-
search Center, which has
been continuously devel-
oping high quality nursery
and plantation technology
for various forest species
for the last 30 years keep-
ing in mind the rural needs
and livelihood of farmers
along with environmental
improvement,

Prayagra) Kendra is
making continuous ¢fforts
for the improvement of sa-
line/alkaline soil wath low
moisture retention, de-
graded forest, pasture and
cattle grazing land, mining
areas and other barren
land in eastern Uttar
Pradesh. Apart from re-

search, technical informa-
tion is made available by
the center to the stakehold-
ers like state forest depart-
ments, larmers, artisans,
forest produce based in-
dustrialists, environmen-
tulists etc, In order to in-
crease the livelthood of the
larmers, vanous types of
training related to forestry

are conducted. The center
is managed and run by
highly qualified special-
1zed researchers, who pro-
vide solutions to the stake-
holders after in-depth
study of R&D related prob-
lems, The head of the cen-
ter said that clones of Eu-
calyptus, Popular, Bakin
are made available by the
Center suitable for the ¢li-
mate of Uttar Pradesh
Agar from Assam and san-
dalwood species from
Karnataka are also being
planted to increase the
livelihood of farmers, 26
types of bamboo species
have been brought from
North-East and planted
across the state. The
Center's R&D program is
supported  indepen-
dently by World Bank,
UNDP, NABARD, NITI
Aayog, Ministry of For-
ests, Novod Board,
NTPC Lid., NRAA, SFD
Bihar, UP Council of Sci-
ence and Technology,
UP Council of Agricul-
tural Research etc. . Dr
Anita Tomar, Senior Sci-
entist of the Center, while
acquainting with the vari-
0us Ongoing projects in
the Center for environ-
mental rehabilitation, also
highlighted their
progress and impact
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Two-ay national conference to kick off foday

Center for Eco-restoration Forest Research Centre completes 30 glorious years

PRAYAGRAJ: On the
occasion of completion of
30 years of the Center for
Eco-restoration Forest Re-
search Centre, Prayagra), a
two-day national confer-
ence has been organized
on 10-11 November at Ho
tel Triveni Darshan on the
subject of intervention of
forestry model in environ
mental reclamation, clonal
forestry in eco-restoration

In this regard, during the
press conference orga-
nized in the context of the
national conference, Cen-
ter Head Dr. Sanjay Singh
said that the states of
Uttarakhand,  Bihar,
Jharkhand, Telangana,

Andhra Pradesh,
Meghalaya,  Assam,
Himachal Pradesh,
Madhya Pradesh,

Chhattisgarh, Tamil Nadu
ete. Scientists and re-
searchers will participate
from In this sequence,
Tree Grower Mela® will
also be organized for the
farmers of Uttar Pradesh on
December 1, in which more
than 500 farmers will par-
ucipate
Center Head Dr. Sanjay
Singh informed about the
continuous efforts being
made by the Center for for-
estry expansion in eastem
Uttar Pradesh and said that

the Eco-Resettlement For-
est Research Center which
is established by the In.
dian Council of Forestry
Research and Education,
Dehradun (Environment,
Forest and Climate
Change). Ministry, Gov-
ernment of India) which
provides various types of
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employment / business
with environmental reha-
bilitation through s van-
ous institutes and centers
all over India, working as
Research and Extension
Center in Prayagraj since
1991-92 . The center is
committed to increase tree
cover through develop
ment and promotion of

agro-forestry and planta.
tion models along with re-
habilitation of eco-alkaline
sites and mining areas in
castern Uttar Pradesh.
Along with this, plantation
of medicinal/religious trees
was also done in some
parts of the Gangetic
plains in the state. Eco-
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Resettlement Forest Re
search Center, which has

been continuously devel-
oping high quality nursery
and plantation technology
tor vanous forest species
for the last 30 years keep-
ing in mind the rural needs
and livelthood of farmers
along with environmental
improvement.

Prayagra) Kendra is
making continuous efforts
for the improvement of sa-
line/alkaline soil with low
moisture retention, de-
graded forest, pasture and
cattle grazing land, mining
arcas and other barren
land in ecastern Uttar
Pradesh. Apart from re.

search, technical informa-
tion is made available by
the center to the stakehold-
ers like state forest depart-
ments, larmers, artisans,
forest produce based in-
dustrialists, environmen-
talists etc. In order to in-
crease the livelihood of the
farmers, various types of
training related to forestry

are conducted. The center
is managed and run by
highly qualified special.
1zed researchers, who pro-
vide solutions to the stake-
holders after in-depth
study of R&D related prob-
lems. The head of the cen-
ter said that clones of Eu

calyptus, Popular, Bakin
are made available by the
Center suitable for the cli-
mate of Uttar Pradesh,
Agar from Assam and san-
dalwood species from
Kamataka are also being
planted to increase the
livelihood of farmers. 26
types of bamboo species
have been brought from
North-East and planted
across the state. The
Center's R&D program is
supported  indepen

dently by World Bank,
UNDP, NABARD, NITI
Aayog, Ministry of For-
ests, Novod Board,
NTPC Lid., NRAA, SFD
Bihar, UP Council of Sci-
ence and Technology,
UP Council of Agricul-
tural Research etc. . Dr,
Anita Tomar, Senior Sci-
entist of the Center, while
acquainting with the van-
Ous OngoIng projects in
the Center for environ-
mental rehabilitation, also
highlighted their
progress and impact,
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