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From the Director's Desk

[msbibube: of Perest Gepelics. & Tree Breeding [IFGTE), a
hational Institute under ICFRE, §s committed to work in areas of
forestry research and forits mandated states of Tamil Nadu, Kerala,
Puducherry, Andaman and Nicnhar Islands and Lakshadweep.
Since 1988, this Institute has underaken research in variows areas
lile penetics, bictechnology, seed lechnology, pest and disease
monagement, restoration ecology and specles recovery, [FGTH
desms it an honour to takeup the responsibility of ENVIS Centre on
FGRs and Tree Improvement at this juncture when we have
celebrated ourSilver ubiles.

Im this inaugural issue of the guarterly newsletter under
ENVIS, we would like to introduce the readers to Forest Geretic
Resources. Every issue will carry details on differenl tree specicos of
e conntry wnder "Enow your tree. We plan to bring ot
tnformation refatad to FGRs and Tree iImprovement in the form of
arficles, reports and documents, The ENVIS team sincarely |ooks
forward to your suggestions and feedback and seeks your support
and co-operation.

R.5. Prashanth
irectorn, IFGTH
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Forest Genetic Resources and Tree Improvement -
Thematic Centre of ENVIS

The subject of Forest Genele Resources
conservation and management is gaining
Lremendows sipnificasce world over and particulacly
in India as the country has a rich repository of FGR
particularly tree resources of ecological and
economical significance. In view of their socio-
ceonomic importance and contribution toe the forest
based industries; a large nomber of initiatives have
been taken in the country for improving the
productivity of forest plantations through tree
improvement, involving breeding, biotechnology
and silvicuitiure, However, the information on these
valuahle resources as well as the improvement
efforta les scattered in wvarlous statistics and
research reports of forest departments, agricultural
uwitlversities amd wood-based  [ndusteies. The
Ministry ot Envirnnment and Forests, has recognized
the [nstitute of Forest Geépetics Tree Broeding,
Coimbatore for estahlishmentof 2 Thematic ENVIS
on Forest Genetle Besources and Trec [mprovement
(FGR-TIP). The Centre was tormally inaugurated by
Dr V., Rajapopalan, then Sevrelary, MuEF
Gavernment of India on 3rd February, 2004 during
the Fifth [nternational Casuaring Worlshop beld at
Mamallapuram in the presence of Dr M,
Erishnalumar, the then Dircetor, IBGTE and the ox-
Chairperson of Mational Biodiversity Authority, Dr
Balakrishna Pisupathi.

IFGTE iz naw entrusted swith the
responsibility of documenting the existing genstic
resnurces avaitable with wvarious stakeholders
across the country for the dizssemination of
informatinn and creats National and Internaticonal
K etworking among the users.
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IFGTH would strive its best to keep all
stakehaolders npdated on the status of forest genetic
resources, provide detailed information on various
free improvemsit activities. already carried oot and
being pursued on different tree species in various
parts of the country for the benefit of -all
stakeholders whichincludes research organisations,
state forest departments, undversities, wood based
industries gto

The patential of FGRs heing large in a country
like India, where a larse sector of the cural
population are dependent on forest genetic
respurces [ur livelihvod security and poverty
alleviation, thers 13 a need o churm out arge
volumes of information on FGHEs throuph research
being carried out: by various organisations in the
country. IFGTH will be the single window
information providsr on FGR through this ENVIS
centre for ecological and economic gain through
[ress.



Forest Genetic Resources [(FGR):
What are they and why they need to be conserved?

T8 Prom Credit | 0y Kannan G5 Warrier

Fnrests are LT.lT.I'l]'IlE"{ EETI-:'-:_'!,".‘-:TETI'H I'ID!Z!!IF}I'iI'I:E
most of the Earth's terrestrial hiodiversity
[Millennivm Ecosystem Azsessment, 2005) anditis
doubtess hal brees ape the hevstope species dn
maantaining their structure and unction. The role of
forests in supparting the sorineconomic
develnpment of livelihnnds by providing fond, raw
materiaiz for shelter, energy and mamuifacturing is
Inevitable and dates back o several centuries
Particularly in the era of climate change their crudial
role both as a carbon source and sink receives
preater attention from global ecolopists. Besides
their significance in ecosystem funcHoning, forests
represent a key genetic resnurce for farmers and
plantatlon  growers throwghout the world by
providing 'gluha[lj.f important Lree Specics,
Moevertheless, forests exhibiting  these immense
potential are pverexploited by anthropogenic
intervention especially in last few decades, leading
tounsustainahle harvest of forestry resources, 1t has
DBeen gestated that during 2050-60 the wworld may
wilibess a population exploston of 30% or more lrom
its present level of 7.3 billion. Hence, it is obvious
that this will exert more and more pressure on
tnrests resulting in forest land loss nr degradation,
which remains a major global concern, Even o
precize estimation of genetlc loss due to forest
destruction is absolutely mpossible as they are

degraded at such an alarming rate. As a
consequence, the survival ability of genetic
resuurces of numerous Lreo species i85 highly
threatened. Hence from & conservation perspective,
a cnmbined knowledge of selective and evolutionary
forces acting on the genetic structure. af forest frees
should ke acqulred. Based on these informmations,
stralegies. can be (ormulated lor cffective
manapement and suztainable wtilization of
prioritized forest tree species.

Grene diversity - The crucial factor

Gemetlc diversity o simple termys iz the
pembaer and relabive abundant of alleles within a
species or. populativn of a species.- it s the
toundation for all diversity and can be assessed at
three levels such as (1) diversity within- (2]
diversity betwesn-bresding populations within a
specific seographical area and [3] diversity within
specivs [Dunstern, 19967, 1 has beenwell ustablisted
that gene diversity facilitates any living organism to
mitipate and survive under flucteating climatic
conditions (Loveless and Hamrick, 1984; Hamrick et
af. 1992 Lacerda at al, 2FLY Selection, mutation,
migration via gene Mo and genetc deift are the
major fctors determining the penetlc diversity and
in turn population structure of any species.

@ Phato Crooit: O Haoman G2 Wamnr
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A thorough knowledge on distributicn of genetic
diversity in phants will emable a better insight into
Lhcke mmodes of speclatlion, adaplalion and
pupulativn dynamics (Hussell, T999]. Populstions
with low genetic variability may have a reduced
potential tn adapt fo environmental change
[Elistrand and Elam, 1993 ). In the forestry scenaria,
gs treesare long Ived and mostly éxhibit cuterossing
bebavicur, Uiy pencrally maintain high levels of
penetic variation. In fact their genetic makeup is a5
complex as their ecosystems hecause trees are often
subjected to spatial and environmental
heteraogeneity. Earlier assessment of genetic
varlation in forest trees relied on sozvimes and they
dominated for almost 30 wears. The advent of
molecular tools coupled with refinements of the PCE
(Folymerase chain reaction) technique has
revolutionized the Held of forest genetic diversity by
providing greater insights, Thus, genetic diversiny is
of prime importance In foresl conservation since
sustainable management and utilization of forestey
resources requires a refined knowledpe oo the
genetic diversity and population structure of tree
EPECies.

Delineation of FGR concept

The ficld of Forest Genetic Resources (FGRY as
known now has a concept evolutionary history

corupled with  functional sipnificance and  was
deduced after several consultative meetings of FACL
Usage of the term ‘gene resource’ received attsntion
during late 60z, Ziehe et o, [1989) had clearly stared
Chat geme. résources can appear as whole
cormrmuwnitics, populations, or single individuals as
well as seed-, pollen- or soma-banks and even cloned
DNA fragments. Also it has heen insisted that hefore
making a collection eligible fardeclaration a5 a gene
resource, its suitability as a source of particular
pencticvariant ora defined range ol varlants mustbhe
|_':1~_~:un:|l_. Later; after the Internstional Treaty on
Plant Genetic Resources for Food and Agriculture
[2006], Comvention an Biological Diversity (CED]
(2002, 2005] and many other ftora, FAQ had
formmiaced the guldelines for wsage of various
erminologies, By defindtion, Forest Genetic
Besources (FOR] refers to the heritable matecials
that are of actual or potential economic, scientific or
sncietal value [FAG, 2007). 1t should he noted that
forest gepetic diversitye represents the sum total of
genetic variabliity cocurring within oF among [res
species whereas PGR is the forestgenetic material of
actual orpotential bencht to uman, This is because,
uzgape of the terminology ‘diversity’ is often
considered as symonymous with ‘resources’ and FAD
[2007]) had: posited that “resources are maraged;
harvested and products ave obbained from
'resources’, while 'diversity’ denoles the variability
AMONE Organisms’

$08 Phoin Cradit - Or Kannan G.5. Warrer
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Need for FGR conservation

Eatimates reveal that the total number of tree
species throughout the wordd ranges - between
BO0,000 - 1,000,000, However, leas than 500 trees have
heen exploited in any depth for their present and
furure potential (FAQ, 2014). Thus a huge guantity of
genetic resnurces availahle in forest trees remains
vast and wnexplored which miay contain potential
traits useful for mankind. Alsa at this instance, there
arises a necd for privcilyscllingamony the availablc
tree species hased on their utilization potential, But
this process is hindeced by the lack of data on their
variation patterns and potentials, Thus this
knowledge pap, together with changes in forest land
use, deforestation, warming temperature apd
inappropriate forest management practices
jeopardise the (ntegrity of forest genetic resources,
Earlier, a decade ago FAQ {2004] ton stressed that
benelils frum forests and troes will only be suslainod
if forest genetic resources remain available, Usually
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it iz suggested to conzerve FGR in a dyvnamic state
both in siter (in feld conditions) and ex-site [ooiside
the field, in nursery/lab storage] while adopting
chnservation measuras.

Highlights of State of World FGR - FAD
Report 2014

10 recognizing the importance of FGR for fond
securilyy poverty alleviallon and environmental
sustainahbility, The Commission on Genetic
Besources for Food and Apriculture at il eleventh
session during 2007 had requested the FAD to
prepare a global riepuﬁ: on the skate of FUR based un
the reports from several countries. The main
nhjective of this initiative iz to fll the knowled pe gap
that limits the capacity of decislon-makers to
[denﬁﬁr and formulate strategies for management of
FGR al the international, natlonal, replonal and local
lewels [FAD, 2014]. A final report was relezsed by
FAQ In 2014 aler compiling the ndividual
information suppiied by 86 participating coitntriss
which aceount for 7 6% aofwaorld's land area and H5%
afglobal forest area.

The most striking observatlon I& that in most
countries, knowledge on FGR is apparently
ingcdequate for framing policies and management
strategies. Genetic studies [bioth molecular and
guantitative] are described for less than 1% of total
awilable tree species and these too are oriented
towards temperate Conifers, Eucalypts, some
Acacias, Teak and other fewer species. On the other
hand, a large number of tropical species needs to he
nvestigated for thelr potential, The report further
states that though genomic knmwledge of trees lags
behind that of important apcicultural crops,
molecilar informatiom an frees are accumulating
faster Howesver, wbilization of this data in dirccl
application towards the mansgement and
conservation of FGHRis yetto happen.
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Forest Genetic Resource Management
Network (FGRMN)

MoEF ICFRE started Forest Genetic Reaoiroe
Management Metwnork [FERMN] in the cnuntry with
IFGTH &% the Southern nodal cenbre for conservation
and management and effective utilization of FGR
through a netwark programme in the country. The
FGRMA has been ontrusted with the responsibility
to plan, cenduct, promote, co-ordinate and take lead
in activities concerning exploration, collection,
charzcterization, evaluation, conservation,
exchange, documentation and sustalnable
utilization of diverse germplasm of important
forestry species with a view to ensure their
avallability for use over lme Lo breeders and other
researchers. A MNational level workshop was
nrganized at [F TH in 2011 to develop strategies for
FGRMMN and alse prioritlze important bree specics
for FGEMMN programme. & new building for FGRMN
has been established in the Institute. The FGRMN
activitics hawve 1o be taken op for the priocitized
species through invelvement of stake holders like
State Forest Departments, [CFRE Institutes, State
Forest Fesearch Institutes and Universities across
the country.

Mandate: To actas nodal apency at national level for
acgulsition and management of indlgencus and
exotic forest genetc resources for their explovation,
documentation, conservation and their sustainable
ukilization.

Major Activities of FGRMN: Exploratinn, collection,
conservation, characterizalion, ovalaalion,
documentation, sustainable utilization, exchange of
permplasm and quarantine are the major actvities

of FGRMMN.

Stalkeholders of FGRMN: All the State Farest
Departments, State Forest Research  Institules,
Agricultural Universities (Foresty colleges), ICFRE
institures covering the region and other Research
Draanizalion involved i lorestoy Besearch in (e
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conntry with sp-ec'la! reference to the Southern and
Contral tracks of India which includes Tamil Nadu,
Kerala, Petdicherey, Andaman and Micobar Islands,
Lakshadweep, Karnataka, Seemandhra, Telangana,
Maharashtra, Goa, Gujarat; Madhyva Pradesh,
Chattisgarh and Orissa are the stakeholders of
FGEMM operaling in IFGTE. The pest ol arcas are (o
e handled oy FGRMN-FR1.

Species prioritization: IFGTE over series of
workshop have prioritized thi following 30 species
to be takeen up under the FGRMN.

Phase Il

Phase |

*13 econaiicatly mmparant Bamboo species identified
b MMEA

Outcome of FGRMN: Datahase on Forest Genetic
Besources of prioritized species will be available (o
the user agencies f stakeholders, The sermplasms
exhibiting high pemetic diversiby will be consersed
urder in-sity and ex-gity conservation which will be
uged for penetic improvement. Validated and
characterized forest genetic resourees in the form of
menetic stocks, seed nrchards, improved germplasm,
clones and hybeids will be available, The FGRMN will
identity trees for livelihnod suppori, poverty



alleviation and ecological restoration, The Govt. of
India's policy of increasing tree cover from the
exizting 23% to 33% can coine only-through Tress
Cutside Forests (TOF] for which pood planting
materlal in the form of improved resources and
serds are required, This effortwill ensure support to
the on-going programs of Govl ol [ndia and the Stale
(3ovts. in increasing tree cover in the country
Aeroforestry and plantation forestry Lo supporl
windd based industries will gain momentuny through
this effert. Food atong with wood secority will be
guaraniesd at the same time ensuring sustainable
development and utilization of the natural
respurces,

Conclusion

The environmental services offered by forests
aud frees oulside foresls (TOF] sre plenty. Our
murrent forestTy practices cannnt withstand the
huge pressure exerted by demopraphic and cdimatic
factors. Hence genetically, ecologically and
econormically based forestry practices are highly
essential at this moment, Enowledge of FGR of
important tree species i thus indispensible,
Conservatlonand sustainable mapagement of Forest
Genetic Resources is regarded as a tundamental
comumitment in forest policies of both developed and
developing countries. Tdentification and
characlerization of potenbial phenolypes. [rom
genetically rich and diverse population of frees will
serve as a base for FGR database. This should be
executed at  mational levels and coordination at
internatinnal level for exchange and hetter
utilization of FGR materials worldwide, Finallv this
could pave way for sustainable forestmanagement.
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KNOW YOUR TREES - TEAK

Tectona grandis

Family: Verhenaceae

Vernacular names :  Sagwan {Tlindi)
Theldue [Malavalam]
Samwan [Marathi)
Saguan (Kannada]
Singuru (Drival
Tekkwmaram ( Famil)

Adaviteeku [ Telugu)

Distribution and habitat

Teak occurs in patural forests in India,
Myanmar, Laos People's Democratic Republic and
Thailand. 'North - South Limits - 99N to 257N in
Byanmar Longitudinal Hasits - 70%-100°E, Oheerved
naturally in the States of Keraln, Andhra Pradesh,
Karnataka, Orissa, Madhya Pradesh, Maharashtra,
Gujrat, Bajasthan, Utar Pradesh and Manipur

U=sesg

{Ine of the mnst versatile imher species, used
for heavy and light constructon work, house
biilldiomg, carpentry, wood cacvings ot Considered
oneofthe primarythnbers of India

Botanical description

Teak is @ deciduous tree with an average
height and DBH (diameter at breast height] of 20 to
a5 mvand 2910 54 cm in 50 years, respectively, often
fluted near the base and pale brown and grey in
colour The barlcis thick, srevorlighl preyvish-brown.

Leaves are opposite, broadly elliptic, obovate,
ahout 30-70 cm long and 25-40 cm broad,
plabrescent above and stellate-pubescent below, at
the base rounded to acute; in apex obtuse to deute,
and for petiole stout and 5-6.cm long, Teak sheds its
leaves from November to January (India) and
remains leafless forlong time (3-2 maonths). The new
leaves appear from April to June according to
locality,
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The flowers are small [6-8 mm in diameter),
whitish and bisesmal. They appear in large panicles
containing wp tooa fewe thowsand Aower buds, sehich
opeonly afew atatime durlng the Oowering period
of 2-4 weelis,

0] Phofe Ceeddt * Dr Kamat G5, Warder
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Fruil is & drope, globose, 5o 20 mim in size,
enciosed by an acerescent calyx with thick shagey
exocarp of matted hairs, epicarp inflated, spongy,
and stellate pubescent, endocarp siony, 4-celled,
cepds 1-4 oblong and exalbuminous, The fraits
pipat from Novemnber to Janwary and Gall graduatly:
sume remaining on the Lree throuphout the hol
season. The fruits are yellowish and brownish in
cnlourand the number varies from 1150 to ZR00 per
keg. Fruits in maoist areas are heany compared to drier
teis,

0 ohoto Credi | Or K. Palamsamy

The seeds are oval and aboul & 2 4 mim. Most
fruits produce ondy one fully developed seed and 3
lrules aTe emphy

Heproductive Biology

Pollination is by insects. Sometimes flower
and fruit setting is greatly dismrbed by defoliating
insects which also eat the Mower buds. The frult
attalns s full size in approximately S0 dayvs but It is
not matuce until 120-150 days aler ferblization. A
sign ot matority is that fruits can be shaken from the
tree, or tall to the ground naturaliy:

Seed collection, processing and Nursery
technigues

Generally teak startts Aowering & vears after
planting, but profuze flowering occurs
after 15 wears, Flowerlng occurs fom Jupe o
September and rails can be collected  from
Movember to |anuary. Though teak produces profuse
Aowering the fruit set was very poor (1t 2%),
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probabily the colncklence south west monsoon with
Newerbng which affects polliration, The fruils are
vellowish and brosenish in cofowr and the numberof
fruits varies from LSO to 2800 per kg A 40 year old
tree produces an average of ahout 3 kg fruits, Teak
fruit contains A seeds, but mostly filled with 1 or 2
sepdzonly After collection, the fruits are cleaned and
Lhen swan doded for 2-3 days and stored (o bags, Teals
seeds can be stored for up to bvo vears with 12%
misture confentin airti Eht containers,

Germitation of feak s ollen pooe due Lo
dormancy. Pre-treatment of the seeds by alternate
wetting and drying of seed tnra week is required to
break the dormancy hefore sowing, The seads must
be kept in a gunny bag and dock the bag in water,
prefesably inoa rupning stream, for 12 houes, then
sprvad the seed in the sunlight o dey for 12 howes,
This has to be repeated for one weel Grading of
fruits according to size helps in improving
germination. Germination increases with increase in
size of Fruits, The germination percentage varies
fram 30 to 50% (n melst teak and 5 o 1096 in dry
Leals, The seedswiere sown in the ralsed nuesery beds
[10hx 1 x 003 m) prepared with soil and sand mixture.
The nursery bads have to he watered ragularly and
coverad with coconutleator paddy straw,

Gernima Hon starks 10 o 15 davs after sowing
and continues up to 35 to 45 days: The paddy straw
may be removed once the seed started germinating,

The seedlings can be transplanted to polythene bags
ot it can be malntained in the nursery beds for 100
12 mmonths for proparation ol stuinps,

Seed storage

Teak secd stores well and may keep its
permination capacity for several years provided the
seed has low moisture content before storage and is
protected against Auctuarions in temperature and
humeidity during storage, If seeds are to be used in
(e same planting season, no speclal storage s
nteded. Sced can be piled in 4 convenienl place near
the nursery, preferably in 4 shed orin a2 storeroom,
but not necessarily dried. Seed can he stored this
way far maximum 3-4 months. Seed can hestored for
L to toro vears at around 12 % medsture content and
stored 11 adrtight containers [glass jars or sealed
plastic baps) and kepl in a dey shaded and celatively
cool place. I stored at low moisture content and ina
cnld store ([0-4°C), the germination capacity nf thi
seed can be maintained for 5-10vears,

Planting stock

Generally stumps or seedlings are used as
planting material. For shump preparation, the
secdlinzs have to be mmalntaned Lo the niesery for
about ope yvear Then the seedlings are aprooted, all
the leaves and secondary roots are removed and
stumps (4 to & cm shoot with 15 to 20 cm tap oot
portion) were prepared.

B Phedn Cruddit - O B, Gurusew Singh
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Stump planting-is generally preferred and it
is easy for transport, For seedling plantation, young
sevdlings are shifted Lo polythene bags containiog
suil mixture and maintained in the nuesery for 3 o &
mauonths.

Plantation Management

A suitable land with good soil and rainfall of
=120 mm omay. be selected for raising teak
plaptation, The land should be ploughed thoroughly
and prepare pita (45545 845 cmyinZ2x 2 mor 3 %3
Lo 3 x4 mospacing belore rainy season. Farm vaed
manure with &oil mixture has to be prepared and
filled in the pits. Seadlings are planted in the pits
during rainy season. For stump planting crowhar
tay be sed and pitting is not required. In the initial
stage the plmts have to be watered weeldy, and
resular weeding and pruniong have to be done, The
branches have to be removed periodically without
affecting the main stem. Drip irripation is beneticial
in farm lands, Irrigation reduces the rotation period
and also enhance the productivity, Applicationof 50
goof urea-and 30 g of super phosphate after six
monthsand 75 2 of urea and 6l e of super phosphate
after 24 muonths of planting increases the growth
rate. The fertilizers are effective for enhancement of
growth inyoung teak trees than mature trees.

Thinning {removing allernate rowes) is one &
years and 10 yearsafter planting in plantation raized
with closer spacing (2 x 2 m]. Mechanical thinning is
also needed, The interval of thinning cvcleisat age af
5,10, 15, 20 and 30 for 60 year rotation, in Kerala,
Tealk camalzo be planled In bunds in sowth and nocth
direction in such way the apricultural crops pet
sutficient light [t was found that there was nn
significant variation in wood properties of young {25
to 30 years ald]and mature teak {50 to ol vears old),
Thetefore teali plantation raised with good quality
planting material ur clones in good soibwith Bmited
irrigation and dry period with silivicultural practices
can he harvested within 20 to 25 vears. In Brazil and
Matavsia teak is harvested at the ageof 15 to 20
vears, The feak growing in the canal areas in
Thanjavur and Tirevaree [Tamil Nadua] showed fast
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erowh with good gicths = 150 com) within 20 wears
andcanal leak isharvested althe ape ol 30 vears,

Genetics and Tree Improvement

Kedharpakth and Malhews (19627 first
formulated a programme for the genetic
improvement nfteak in India and tnllowing this, teak
improsement activities gained importance in all the
feak growing states, For the past four decades
considerable progress has becn made on
provenance varlations, selection of plus trees,
establishment of clonzl seed orchards and seed
prioductinn areas to augment productivity in teak.

The diversity of tealk populations stedied
using molecular markers {zozvmes and RAPDs]
showed that teak is an oubcrossing species with
major -portion of diversity present within the
populations. A study on genetic variation wikhin and
amony len populations of teals from Western Ghats
and Central Indion regions showed that 78% of
variation existing within the population and the rest
hetween populations. In peneral, populations from
the Western Ghals region possessed more diversity
compared o those from Ceptral [ndia, The cureent
selection strategy of selecting & few. outstanding
trees trom ditterent populations needs tn he revized
and many superior trees should be selected to
capture the within-paopulabion diversity, Wostern
Ghats and Central Indian reglons mav be designated
a5 separate hreeding zones since these populations
are genetically distant.



Proverance variations In wood qualigy,
growth rate, stem form; seed morphology and
germination have been observed in teale The All-
[ndiz Provenance Uials inibated in 1930 with 11
provenances indicated that the local provenances
performed well: However, provenances from moist
Southern India (Milambur, Kerala] seem to be stable
and vigoreus, [nternational provenance ials with
75 provenances and 48 feld trials were established
inearly 1970z by [UFRO-DANIDA Forest Seed Centre
[DFSC) The Indian moist provenances were found to
be the best for moiztand semi-moist regions of West
Africa and Hrazil, and also recommended for Central
American region. About 5000 ha of SPAS of teak are
established in different teal prowing stales in India.

In Indiz, tho International Provesance Lrial
was established ar Maredumilli in Andhra M'radesh
with 11 provepances in e vear 1973 The
evaluation of the trial after 26 vears indicated no
siantfcant difference on survival rate, seowtly: gbhi,
straightness and roundness of stem and health
characteristics. Genetle analysls showed low
heritahility in height and GHH and moderate m high
heritability for straizhtness and roundness of stem,
Amuong the indigenouys seed sources Konni (Kerala)
and exotic source Ban Mae pan (Thailand) were the
brest foor all the parameters studied.

About 10} ha G530 has been established in
[ndia in different teak growing states, whereas
Thalland hasz about LE3IG ha ol C50s. The major
constraint in €80 in India and Thailand is poor
Nowering, asynchrony In fowering, low Troll and
seed set. The reason for lmw fruit vield is not clearty
understood, The seed production in clonal seed
archards of teak is very low and not meeting the
annual planting target in India. Palanizamy and
Subramanian [ 2001) have developed 2 technique for
mass multiplving CS50 seedlings throwgh vegetative
propagation to produce guality planting stock in
large scale for operational planting programme,

Seed production areas [SPA) are established
Iy converting the best naturad stand or plantation by

removing the inferior trees, and allowing to remain
nnly good trees to produce guality seeils for raising
plantations [t functions &= an interim measure
the seed orchards produce seed. About 5000 ha of
SPAs ofteakare established in different teak growing
states ip India, Selection of outstanding trees calfed
plus trees from natural populations and plantatinns
is e lirststep in tree breeding programmeoe. Aboub
T plus ees of wak ave becn selected i different
tegk growing states in India. A series of studies on
contralled pollination of teak in Thailand indicatad
that the percentage of fruit setting in the self-
conbrolled pollination s only 4949, when compared to
that of the cross cantrolled pollination which is up to
GIIL

Agroforestry

Teak is one of the favoured silvicultural
species by the farmers. It is planted in different
models, combinations as well sz in different
spacements, Aproforestery models like, Agrl
silvicultural models [Teak + casuarinas with
agriculrural crops maize, cotton, tarmeric, Tomacn
and chilly}, Agri-sibvi-horticalture model [Teak +
coconul with agricultural crops plantain, turmeric,
vieptables, malze and colton] and Silviborlicwliure
model {Teak-Guava, Annona) have been developed,
IInder irrigated lands, silvipasture model was
develpped with Teak and Casoarinag as tree
componcnts and Napicr and Guinea as pastore
CONMPanenis

Yield

The average productivity of teak in Nilambuar
teak plantations was 2.85 m'ha've! [n 53 vears
rokation period, In Indonesia the MAT at the harvest
age (40 to 90 years) was 2.91  m'ha'yr'. The
praductivity in moist semi deciduous forest in Ghana
was 8-10 m'ha'yr! [Oteng-Amoako ond Sarfo,
2005) while in Central America it was 8-12 mha'
wr'', Recent studies conducted on teak growing in
farmiands with irrigation, fertilizer application and
management revealed the possihility of reducing the
rotation period. to 25 years with increase in
productivity. The trees thal srow In e lands grow
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taster and produce more biomass when compared to
plantations in the forest areas. The quality nf teak
timber in Farm land at 12 sears was found o be
similar Lo thatof 20 yvears in forestlasd

Important insect pests and diseases

Teak defoliater, fvbloca peera atd leal
skeletonizet;, Eutactona machaeralis are considered
to be the major pests in teak. These insects are
known to occur on seedlings in nurseries and also in
prown up trees in plantations. 4. puery feeds on
tender follazes durlng the carly part of the srowth
sensoll and B machaoraliz feeds on older foliage
tonwards the end of the season, Making regular pest
surveillance in nurseries and young plantations,
particulacly during rainy seasonwhen there s anew
fush formation to detect the occurrence of tie pest
and remowval and destruction of larvae if the
population is less. if the pest attack is severe itcan be
controlled by spraying of the foliage with the
chemicals Hke mooccrotophos. 0.05-0075%. or
tiecin based formmilations (Neem-azal 1% ot 10-12
days intervals, A virus (NPV] hased formulation
(hincide) is also availahle tor management of the
defoliator H, preri
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Forthcoming Events

February 2015

The Economics of Climate Change mitigation
Options in the Forestry Sector - International
Online Conference 06-27 Febiruary 2015

May 2015

[Inited Mations Forom on Forests - [INFF 11
MNew York, 04-15 May 2015

Ligna 2015, Hannover, Germany 11-15 May
2015

Third World Teak Conference 2015
Guayaquil, Ecuador 11-16 May 2015

Forest Biotech for Smallholders
Fow do lguassu, Brazil 19-22 May 2015

September 2015

A Global Perspective on the Ecology and
Management of Bark and Wood Boring
Insects Bariloche, Argentina 01-04
September 2015

14th World Forestry Congress - Durban,
south Africall7-11 September 2015

World Bamboo Congress -
amyang Republic of Korea 17-22
Septembor 2015

Books Published

Orthoptera of Nilgiri Blosphere Reserve
(NBR): A syslemalic information on
grasshoppers.

Orthoplera, one of the largest ordoers of the class
[nsecta inclodes the swell-known prasshoppers,
Incusts, crickets, and katydids. The lesser known
groap of insects globally, they are a dominant
group of herbivorous insects throughout the
waorld, They are good indicators of landscape and
climate chanse since they are sensitive 1o
disturbances. They are important components in
terrestrial ccosystem since they are the primary
consumers in food weh and are imvolved in health
maintenance of ecosystem, The details of these
insects in Nilgiti Biosphere Reserve (NBR-1986],
the first bipsphere reserve in India has not been
documented, Hence an exploratory survey was
made on grasshoppers and a pictorial gulde has
been prepared. This book would be wselul Lo 28T,
conservation biologists and field forest officers.

8l Aepiiilkumar
& Mgt ii
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About IFGTH

Institute. of Fopest Gepetics snd Tree Hreeding
[[FGTH], Coimbators |5 a Natlonal Besearcls [nstituge
under the Indian Councll of Forestry Research and
FEducarian, IFGTR envisions awnad secure saciete The
Institte pritnartilyaings oo carry out Tesearchtodmprove
productivicy of forest tree species through conventional
hreeding proprammes and biotechnolapical
interventions.

The major areas of research nclude free
improvement, bresding, planting stock improvement,
markerazsizted selection, genomics, cional propagation,
agroforestry systems, climate change ressarch,
integrated diseaze and pest management, seed handling
and besting. eco restoration and conservation

About ENVIS

ENVIS established by the Government of India, in
1982 has been on providing environmental information
b decision makers policy planners, scientists and
prigineers, research workers, et all over thecountey It
isacomprehensive decentmlized information systemon
enviFonment Invelving effective participation of
instfitutions  fovganizations in the conntry acrively
engaged i1 work relating o different suhject areas of
environment. & large number of nodes, known as ENVIE
Centras, have heen established in the network toocover
the broad suhject areas ot environment with & Focal
Paint in the Ministry af Enviconment, Forest & Climate
Change.

Instructions to contributors
I_j'E'a_ljﬁ.'!lkh_r::g'f'.subﬁm‘ilﬁﬂr{_lﬁﬁiﬂtﬁh‘ufﬂq‘,
‘Weimdtecontributions tothe ENVIS Newslotterissues!

The ENVIY Contre st [FGTB focuses on Forest Genetic
Hegources and ‘Uree Improvement, [L gims ooact a8 4
wittdus o iuadity seientific publicstions and 3 formn
for presenling your thinkdsg o the challesges in the
fiells of FGRe and tree improvement, The ENVIS
Mewslettar, Von Vigwan, a quarterly publication,
pulilishes l"lﬂﬂ.'h'l‘ﬂ restarch articles, reviaws, raparts,
Feserrah h}ghﬁghtq BEWR-SCar mr- related to the
thematic area nf the ENVIS Centre. Original research
and ra?tew articles; noges, research and meetllhg
vaparts ave invited for the newsletter Detsils af
tortheoming confergnces / seminars [/ symposia
trainings f wockshops also will be considered for
publication in the newsletter, Acticles muy be sent in
Tlertees Wiewe Bomman (with funt size 12 10 donble spacing
with a madmum of 5-6 tvped pages. Photographs fine
il ri‘.".-'-'tngs And gL'.upha Jméd f e of good quality with
r'I-:r]flrt e Fg}rrm;lun"'rmﬁ I Fhe newslpbrer :['.I'|'|I],r
electronic subimission will be aceepted, Details may he
sent o ifgthidenvisnicin.
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