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The present issue of Van Vigyan, the Newsletter of the ENVIS
Centre on Forest Genetic Resources and Tree Improvement gives
a detailed account about the Indian Sandalwood, one of the most
expensive woods available today. The aim of introducing "Know
your trees" is to keep the readers better informed about different
tree species available in the country. This write-up provides an
insight into all aspects of the species. The newsletter also provides
details of the latest publications brought out in the areas of forest
genetics and tree improvement worldwide.

The ENVIS team sincerely looks forward to your suggestions
and feedback and seeks your support and co-operation.
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r Know Your Trees - Santalum album (Indian Sandalwood)

Botanical classification

Taxonomic position of Santalum album — Kingdom —
Plantae; Division — Magnoliophyta; Sub division —
Magnoliophytina; Class — Magnoliopside; Subclass —
Rosidae; Superorder — Santalanae ; Order — Santalales;
Suborder— Santalineae ; Family — Santalaceae; Subfamily
— Santaloideae; Tribe- Santalaceae; Subtribe -
Santalinae; Genus — Sanfalum, Species — Santalum
album.

Common names

Indian Sandalwood, White Sandalwood (English);
Chandana, Hari-chandana (Sanskrit); Chandan (Hindi);
Chandan (Bengali, Punjabi); Srigandha, Chandana
(Kannada); Chandanam (Malayalam); Santhanam,
Srigandhara (Tamil); Chandanamu, Hari-chandanam
(Telugu); Boga chandon (Assamese); Cha-chandan
(Manipuri); Chandono, Gondassaro (Oriya); Sukhad,
Suket (Gujarati); Sukhad (Sindhi).

Bois de santal (French); Sandelholz (German);
Sandalo (Spanish); Sandalo (ltaly); Sandalo branco
(Portugese); behman surkh, sandal-abiyaz, sandale-abiaz
(Arabic); Sandal suped, Sandale-suped (Persian); Sandal
safaid (Urdu); vitt sandeltrdd (Swedish); Cendana
(Indonesia), Ai nitu (Sumba), Hau meni (Timor), Chendana
(Malaysia).

Introduction

The most common and widely accepted fragrant tree
referred to as Sandalwood tree is from the family
Santalaceae and belongs to genus Santalum.
Santalaceae consists of 29 genera with ~400 species, out
of which 19 species are specific to Santalum genus (Fox
2000; Harbaugh 2007; Harbaugh and Baldwin 2007;
Nageswara Rao ef al, 2010; Harbaugh et al, 2010;
Butaud 2015, Teixeira da Silva et al, 2016). Though
various authors differ in reports regarding the genera or
number of species, Teixeira da Silva ef al. (2016) report
that considering the Plant List (2015), only 12 species
names are accepted while 41 remain unresolved. Out of
the 18 species listed by them, one of the species Sanfalum
fernandezianum has been reported to be extinct.
Therefore, there is a stress on diverting attention
particularly in the area of taxonomy of the genera.

Among various Santalum species, Indian
Sandalwood (Santalum album) also sometimes referred
as East Indian Sandalwood stands out for its highly valued
oil and wood. Sandalwood and oil have earned some
popular sobriquets like Dollar earning parasite, Queen of
Essential oil and such others. Indian Sandalwood is
naturally distributed from 30°N to 40°S, from Indonesia in
the east to Juan Fernandez Islands (Chile) in the west and
from Hawaiian Archipelago in the north to New Zealand in
the south (Srinivasan, 1992). The first Sandalwood survey
was carried out in India during 1977-78. It revealed that
Sandalwood has been found to be distributed all over the
country with Southern part of Karnataka and Northern part
of Tamil Nadu being the natural areas. It was estimated
that ~90% of the population was found in these two states
covering an approximate area of 8300 sq.kms. Other
peninsular states in which Sandalwood is found include
Kerala and Andhra Pradesh. Isolated populations have
been reported in various states such as Bihar, Gujarat,
Haryana, Maharashtra, Madhya Pradesh, Orissa, Punjab,
Rajasthan, Tamilnadu, Uttar Pradesh and West Bengal.
Recently some of the other states in which Sandalwood is
reported are Himachal Pradesh and Assam.

Sandalwood is a moderate sized evergreen tree that
can attain a girth of 1 to 2.4 metres and height of 12 to 15
metres (Sen Sarma, 1982). The branches are erect as well
as slenderly drooped. Sandalwood grows well in early

Envis Newsletter



‘ < VAN VIGYAN

stages under partial shade but being a light demander, at
the middle and late stages shows intolerance to heavy
overhead shade. Sandalwood is not an exacting species
and the tree grows well under varied set of conditions such
as from sea level up to 1800 m altitude, moderate rainfall of
600 to 1600mm, in cool climate with long periods of dry
weather (Troup, 1921). It also adapts well in different types
of soils like sand, clay, red soils, laterite loam and even in
black cotton soils, but has a preference for red ferruginous
loam with varying fertility (Singh, 1995). However, it does
not come up well in water logged or very cold areas. Trees
growing on stony or gravelly soils are known to have higher
scented wood.

Bark is reddish brown or dark brown in colour. The
inner part of the bark is red. It is smooth in young trees, and
becomes rough with deep vertical cracks as tree matures.
Leaves are opposite, sometimes alternate, occasionally
ovate or ovate-lancelolate, 1.5 to 3 inch long, sometimes
larger in fertile localities, glabrous and shining above and
glaucous beneath (Kulkarni, 1995). Young leaf is lush
green or pinkish green and is truly evergreen (in very dry
places it sheds its leaf). The colour of matured leaves
varies from bluish to greenish yellow (Srimathi efa/., 1983).
The crown has varied shapes like conical, round, obovate,
elliptic or irregular. Prediction of seed production based on
dimensions reveals that crown size especially length, has
positive correlation to fruit production (Susila et al., 1995).

Phenology, Reproductive Biology and
Breeding System

Initially, the flowers are straw yellow coloured and
gradually turn to deep purplish brown on maturation. The
flowers occur in axillary or terminal cymose panicles that
are shorter than leaves and the floral organs develop in
acropetal succession. It takes 30 to 35 days from initiation
of bud stage to the anthesis and 85 to 95 days from initial
stage to ripening of the fruit (Srinivasan ef al/ 1992).
Generally the tree starts flowering at an early age of 2 to 3
years and flowering and fruiting seasons vary. Flowering
time differs accross altitudes. Trees growing in lower
altitudes flower about a month earlier than those growingin
higher altitudes (Susila ef a/., 1995). According to Brandis
(1906) the flowering season is from February to July.
Based on the flowering calendar, Ananthapadmanabha ef
al. (1991) classified sandalwood trees into three distinct
groups i) Trees flowering twice a year (once during March —
May and second time during September — December) ii)
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Trees flowering once in a year (September — December)
and iii) Trees which do not flower even after 15 years of
age.

It has been described that the breeding system of
Santalum species in general is facultatively allogamous
with variation found between families and individuals at the
level of self incompatability and having no ability for
apomixis or parthenocarpy (Ma et al., 2006; Muir et al.,
2007; Tamla et al., 2012, Page et al.,, 2012). This nature of
outcrossing and the ability to self fertilize has provided an
advantage for Sanfalum species to grow and survive in
new areas (Teixeira da Silva et a/., 2016). Chromosome
number of S. albumwas reported as 2n =20 and with basic
chromosome number x = 10 (Rao, 1942; Goldblatt and
Johnson, 2000; Harbaugh, 2008). In a recent karyotype
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analysis conducted by Zhang et a/. (2010), for the first time
a mixoploid was found (2n = 2x = 20 and 2n = 4x = 40).
They also found predominance of chromosomes with
centromeres in a median position and a few submedian
centromeres. The authors also mention that considering
the karyotypic analysis, S. albumis a more primitive taxon.
However, they stress that the occurrence of polyploidy and
mixoploidy needs further investigation giving due
importance to the geographical distribution. Even though
there is definite geographical isolation and considerable
morphological variation between Sanfalum species,
reports indicate that viable hybrid progeny has been
developed for crosses between S. album with each of S.
austrocaledonicum (Tamla et al., 2011), S. /lanceolatum
(Tamla etal.,2011),and S. yasi(Bulai and Nataniela 2005;
Doran et al., 2005).

Seed Collection, Processing and Nursery
Techniques

The fruits are succulent drupes, 0.3 to 0.5 inch in
diameter and purplish black when fully mature. The colour
of the fruit changes from green to purplish black at maturity.
The fruit has a single seed with brown endocarp which is
moderately hard. The fruit shape varies from globose,
ovate to elongate and sometimes show tapering ends.
Some plants have large fruits, while others persistently
bear smaller ones. The base of the fruits may be round or
smooth or elongated and swollen. The green fruits are
considered matured when they are purplish black in colour.
It is suggested to clean the floor beneath the tree so that
the fruits fallen on the ground may be collected. As the fruit
pulp is susceptible to fungal infection, the fruits are soaked
in water and pulp is rubbed on a rough surface so that
seeds are obtained. The depulped seeds are dried in
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shade to remove the excess of moisture. Direct sun drying
should be avoided as it causes a significant reduction in
seed viability (Setiadi and Komar, 2001).The seeds are
spherical with a diameter of 0.5 - 1cm and the weight
ranges from 0.1 to 0.2g. The seeds may be grouped based
on the size and weight as small, medium and big.
Nagaveni and Ananthapadmanabha (1986), found that in
a seed lot, 82 to 87% were medium sized seeds (0.1 t0 0.2
gram seed weight and 7 to 8 mm size). The weight of seed
is inversely proportional to the rate of germination and
directly proportional to the seedling vigour.

The seeds have inherent morphophysiological dormancy
(Baskin and Baskin 1998) which is non deep simple
(Dileepa et al, 2015) and seeds can be treated with
Gibberellic acid solution (500ppm w/v) for 16 to 24 hours

prior to sowing in the germination beds for better and
uniform germination. It has been observed that November-
December is the ideal time to start raising sandalwood
seedling in nursery as seedlings can be made available by
July /e. just before monsoon for field planting
(Sivaramakrishnan et al, 1984). For germination, sand
has been found to be the best medium. A germination tray
or germination bed of one square meter can be used for
germination of seeds. Srinivasan et al (1992)
recommended nursery bed of sand and soil in the ratio 1:3
for seed germination and sowing of 500 g of seed / sq.m.
bed, from which about 1500 seedlings can be expected.

Sandalwood seed has epigeal form of germination in
which the radicle emerges out breaking the seed coat. The
hypocotyl elongates with a pronounced arching, the loop
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appearing above ground while cotyledons remain
underground. The lower portion of the hypocotyl becomes
swollen and fleshy. The nutrients from the albumen are
translocated to this swollen hypocotyl which is also
referred to as ’'carrot’ of the seedling. The germination
starts from 20" day onwards and continues upto 45 days.
The seedlings can be transplanted to polybag when they
are attwo to three leaf stage. It has been observed that root
trainers are better compared to polybags as they avoid root
coiling and are easy for handling and transportation.
Annapurna et al.(2004; 2005) have recommended the use
of 270cc root trainer with potting media containing sand,
soil, compost, cocopeat, burnt rice husk and charcoal, in
25:15:50:5:5 ratio, sieved with 6X6 holes/sq. inch to obtain
plantable seedlings in 6 months. As Sandalwood is a
partial root parasite, they need a host for better survival
and growth than those without hosts (Nagarajaiah and
Rao, 1993; Shinde ef al, 1993). Using leguminous host
has distinct advantage over non leguminous hosts
(Radomiljac and McComb, 1998). Fox and Doronila (1993)
described that a suitable host should have, fine root
growth, an even distribution of root growth within the pot,
ability to withstand top pruning, low level of competition,
low allelopathic influences, low growth structure, hemi
parasitic compatibility.

Know Your Trees - Indian Sandalwood

Tree Improvement

Tree improvement work in Sandalwood begunin 1977
when Sandal Research Centre was established by
Government of India, which was located in the present
campus of Institute of Wood Science and Technology
(IWST), Bangalore. The first Sandalwood survey was
carried out to document the extent of distribution of
Sandalwood in India in terms of population density, tree
size and extent of heartwood. During the process of
survey, successful efforts were made in identifying
superior genotypes by using various criteria such as
growth rate, heartwood per cent, oil content, resistance to
spike disease, heartwood rot and borer infestation
(Srimathi, 1995).

A total of 79 plus trees were identified from different
sandalwood growing states of South India, namely,
Karnataka, Tamil Nadu, Andhra Pradesh and Kerala,.
Tree improvement related activities in sandalwood gained
momentum during 1980to 1984 as evidentin the Table 1.

From tree improvement perspective, documenting
variability in a tree species is a pre-requisite before
initiating any tree improvement programme. Considering
this fact, numerous researchers have reported variability

Table 1. Sandal tree improvement research plots established during 1980 to 1984

Activity Location Year Area (ha.)
Seed Stands Marayoor (Kerala) 1980 3.00
Chitteris (Tamil Nadu) 1980 5.00

Provenance trials Nallal at Hoskote (Karnataka) 1981 3.14
Kuderu at Anantapur (Andhra Pradesh) 1982 0.24

Clonal germplasm banks  Gottipura at Hoskote (Karnataka) 1980-82 1.00
Karvatnagar at Chittoor (Andhra Pradesh) 1983 0.10

Kurmbapatty at Salem (Tamil Nadu) 1983 0.50

Biotype germplasm bank  Gottipura at Hoskote (Karnataka) 1982 0.75
Clonal seed orchards Nallal at Hoskote (Karnataka) 1982 1.35
Akkarampalli at Tirupati (Andhra Pradesh) 1983 1.00

Jarakabande at Bangalore (Karnataka) 1984 1.50

Half sib progeny trials Nallal at Hoskote (Karnataka) 1980 0.20
1981 0.65

1983 1.20

(Srimathi, 1995)
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for different traits in Sandalwood. Variability in flowering
and fruit size has already been mentioned. There is
variation with reference to colour, texture and thickness in
case of bark and it is found that Rust coloured bark is
associated with fast growth in sandal. Six types of leaves -
ovate, lanceolate, elliptic, linear, small and big have been
identified (Kulkarni and Srimathi, 1982) and the most
common being ovate leaves. Sandalwood trees generally
flower twice a year (60% of trees) while 36% trees flower
once in a year and 4% of trees flower throughout the year
(Ananthapadmanabha et al., 1991). Various researchers
have reported variability in seed trait such as size, shape,
germination and vigour (Nagaveni and
Ananthapadmanabha, 1986; Veerendra and Sarma,
1990; Ramalakshmi and Rangaswamy 1997; Annapurna
et al., 2005).Three phenotypes have been identified in
Sandalwood namely - Thindlu, Chickballapur and Robust
type by Srimathi ef a/ (1983). Thindlu sandal type was
characterised by small diameter class trees around 4-8 cm
diameter at breast height having dark brown bark that
comes out in irregular flakes and the heartwood being dark
brown in colour. Chickballapur type was found to have
small bluish green leaves similar to spiked plant and with
broad sapwood. Robust type had compact crown with lush
green foliage, thick sapwood and fast growing as
comparedto all othertypes.

The two commercially important traits having
significant interest among researchers is the heartwood
and oil. Various researchers have suggested, described or
debated on different aspects of heartwood and oil
(Cameron, 1894; Rama Rao, 1904; Puran Singh 1911,
1915; Troup 1921 and Fischer, 1927) but none could give
any satisfactory evidence as regards heartwood and oil. In
1941, 5" Silvicultural Conference held at Dehra Dun
received only three papers pertaining to heartwood and oil
(Mitchell, 1941; Laurie, 1941 and Venkata Rao, 1941).
Rao (1959) while discussing the future of tree genetics in
India, emphasized that heartwood formation and its
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progress have to be critically observed using core
samples. The importance of studying heartwood and oil
was stressed even in First All India Sandal Seminar held at
Bangalore, Karnataka (Kaikini, 1977) and in the Second All
India Sandal Seminar held later at Salem, Tamil Nadu
(Shanmuganathan, 1981). Studies on heartwood have
always been intriguing. Srimathi and Kulkarni (1980)
carried out a study on variation in heartwood content
among similar girth trees growing in a single locality. They
found enormous variability in heartwood content among
the trees as 13% of the trees did not have heartwood. They
opined that heartwood formation can start as early as five
to six years in some of the trees and can be as late as over
15 years in other trees. A similar study conducted on 14
year old Sandalwood trees in Australia by Brand ef al.
(2006) in dicated that heartwood had not been formed in
20% of the trees. Arun Kumar (2005) reported
considerable variability for heartwood diameter and oil in a
known aged clonal germplasm bank of Sandalwood. From
the perspective of selecting superior genotypes, Arun
Kumar et al. (2011) reported that there was strong positive
relationship between tree diameter and heartwood
diameter. However, the intriguing story of heartwood and
oil still continues.

IWST identified nine sandalwood provenances
across the country on the basis of population density,
phenotypic character, latitude and longitude. The nine
provenances were Bangalore, Tangali and Mandagadde
from Karnataka, Chitteri and Javadi Hills from Tamil Nadu,
Marayoor from Kerala, Koraput from Orissa, Seoni from
Madhya Pradesh and Horsley Hills (Chittoor East) from
Andhra Pradesh (Jain ef al, 1998). Jayappa et al. (1981)
studied regional variation in yield and quality of sandal oil.
Wood samples used for this study were roots, Jaj, and
Milwa (which are different heartwood grades of
Sandalwood). Samples were collected from various
locations such as Shimoga, Hassan, Tarikere, Dharwad,
Mysore, Salem and Satyamangalam (Table 2). Though

Table 2. Variation in sandal oil, o and 3 santalol content of wood samples collected from different locations

Wood sample 0il content (%) o and B Santalol (%)
Minimum Maximum Minimum Maximum
Root 6.96 (Mysore) 8.43 (Hassan) 88.07 (Hassan) 95.16 (Dharwad)
Jaj 4.22 (Satyamangalam) 5.79 (Hassan) 89.09 (Hassan) 94.98 (Tarikere)
Milwa 2.42 (Tarikere) 3.92 (Hassan) 88.62 (Hassan) 94.12 (Mysore)
Envis Newsletter
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reasons for this variation have not been attributed, yet it is
important to know that variability exists in oil content
across locations.

As mentioned earlier, enormous variation in
morphological traits have been reported in Sandalwood.
Similarly, genetic variation of Sandalwood has also been
studied extensively. Various researchers have used
isozymes (Brand, 1994, Suma and Balasundarn, 2003,
Angadi et al,, 2003, Nageswara Rao et al.,, 2007), random
ampliflication of polymorphic DNA, (Sashidhara ef al.,
2003; Suma and Balasundaran, 2003, Azeez et al., 2009)
and restriction fragment length polymorphism (Jones
2008) and found considerable variability. Srikanta Dani ef
al. (2011) in their study on genetic variation on isolated
populations of S. album found that there was clonality
within the existing population and attribute habitat
fragmentation, isolation and vegetative reproduction as
the reasons for this.

Agroforestry practices

During the last decade, considering the huge market
value for heartwood and oil along with relaxed government
policies, Sandalwood is being cultivated extensively in
farmlands. Various non Sandalwood growing states of
India have taken keen interest in its cultivation. Some of
the preferable hosts are predominantly horticultural
species such as Indian goose berry, Tamarind, Mango,
pomegranate, efc, where intermediate revenue is
obtained. Some of the preferable tree species as host that
can be tried are teak and rosewood. Though protection
issue is a concern, but considering the high value returns,
it is a matter of time that various avenues would be found to
deal with better protection. Institute of Wood Science and
Technology, Bangalore, has been prominently suggesting
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Table 3. Girth and yield of heartwood

Girth (cm) Yield (Kg)

Upto15 2.4
161030 6.0
31t045 16.5
46t060 39.0
61to75 74.0
75t090 127.0

that if Sandalwood can be cultivated in every household,
the protection issue can be conveniently taken care
through ’social fencing’ which is nothing but people’s
active participation in protecting each others trees.

Growth, Yield and Economics

Considering the huge demand and value for the
Sandalwood, extensive plantations are being raised.
Though growth data per seis not available in Sandalwood
due to lack of plantations, Venkatesan (1980) proposed a
table depicting the probable average heartwood yield that

can be expected under Tamil Nadu Forest conditions and
suggested that each tree can yield at least one kilogram of
heartwood per year after 20 years.

In an auction held at Marayoor by Kerala Forest
Department in 2015, 52 tonnes of Sandalwood was sold at
arecord 40 crore rupees (Hindu, 2015). As per the Tropical
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Forestry Services which has plantations in Western
Australia, the cost of Indian Sandalwood oil that is
extracted from the heartwood fetches ~US$ 5000 per
kilogram in the international market.

Population status and conservation

Presently, sandalwood has been categorized as
‘'vulnerable’ by International Union for Conservation of
Nature and Natural Resources (IUCN, 2007). In
Karnataka, sandalwood populations are not dense and are
devoid of larger girth classes and mature trees were
absent in the forest areas (Swaminath et a/, 1998) and in
all likelihood it is no different in Tamil Nadu. Presently,
Kerala has one of the largest concentrated patches of
natural Sandalwood forest existing in the country and this
patch is found in the Marayoor Sandal Division. Though,
conservation of Sandalwood trees in its natural habitat is
considerably difficult, yet, the solace is found in the form of
extensive plantations that are being cultivated across the
country. As all the plantations being raised are from seed
origin, these plantations are the locations for source
material specially when tree improvement in Sandalwood
is considered.

Though Sandalwood cultivation is a profitable
venture, cultivation practices are to be standardized.
Information pertaining to heartwood formation and its
development are not yet properly understood. Tree
improvement studies in Sandalwood have to be given
impetus, apart from the only survey that was carried out in
late 70s, it is essential to carry out extensive resurvey of
populations and assess their present status. To cater to
the demands of extensive cultivation with quality planting
material, mass multiplication through micro propagation
has to be standardized. Use of biotechnological tools in
understanding various aspects related to heartwood
formation and oil biosynthesis are to be given due
importance. All this would not only help in India being a
leading country in Sandalwood production, but this would
also generate huge foreign revenue.
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| Upcoming Events

Event : 53" Annual Meeting of the Association for Tropical Biology & Conservation

Venue : Le Corum, Montpellier - France

Date : 19-23 June 2016 For details mail to: info@atbc2016.0rg

Event : International Scientific Conference on Reforestation Challenges

Venue : University of Agriculture, Cracow, Poland

Date : 27-29 June 2016 For details mail to: wles @ ur.krakow.pl

Event : 14" European Workshop on Lignocellulosics and Pulp (EWLP 2016)

Venue : Autrans, France

Date : 28-30 June 2016 For more details: http://www.ewlp2016.org/

Event : IUFRO Workshop — Climate-induced Range Shifts in Boreal Forest Pests: Ecological,
Economic and Social Consequences

Venue : Sept-lles and Baie Comeau, Québec, Canada

Date : 11-15 July 2016 For more details: http://tinyurl.com/IUFROquebec2016

Event : IUFRO Workshop on Biological Invasions in Forests

Venue : Shepherdstown, West Virginia, USA

Date : 18-21 July 2016 For details mail to: aliebhold @fs.fed.us

Event : International Conference on Sustainable Forest Development in View of Climate Change

Venue : Putrajaya, Malaysia

Date : 08-11 August 2016 For more details: http://www.forr.upm.edu.my/sp/pages/4509/SFDCC2016

Event : The 9" International Conference on Traditional Forest Knowledge (TFK)

Venue : Bogor, Indonesia

Date : 29-31 August 2016 For details mail to: eamzuhud @ipb.ac.id

Event : IUFRO - The 9" International Symposium of Pine Wilt Disease

Venue : Seoul Olympic Parktel, Seoul, South Korea

Date : 29 August - 02 September 2016 For more details: http://www.pinewiltdisease2016.or.kr
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| ENVIS ACTIVITIES

Awareness Poster on Red Tamarind hybrids

An awareness poster highlighting the significance
of tamarind hybridization in southern India was prepared
by the ENVIS Centre at IFGTB. The poster entitled 'Red
Tamarind Hybrids - An FGR Then! A prospective Selection
Now!” was released by the Director IFGTB, Shri. R.S.
Prashanth on 1* January 2016 in the presence of Dr B.
Gurudev Singh, Group Co-ordinator Research, Dr Kannan
C.S. Warrier, Co-ordinator ENVIS and all the Heads of
Divisions. The Director had an interactive session with the
scientists on how to utilize and promote the identified
prospective tamarind genetic resources among the tree
growers.

IFGTB-ENVIS observed the International Day of Forests - 2016

The ENVIS Centre on Forest Genetic Resources and Tree Improvement observed the International Day of Forests on 21st
March 2016 at IFGTB. Dr Kannan C.S.Warrier, Co-ordinator ENVIS welcomed the gathering. The Director IFGTB, Shri.
R.S. Prashanth, released an awareness poster based on the theme of the year 2016, ’Forests and Water’ in the presence of
Dr B. Gurudev Singh, Group Co-ordinator Research and all Heads of Divisions. The Director emphasized the responsibility
of every individual to protect the existing forest cover which is the major source of fresh water. The function concluded with
the planting of tree saplings by the dignitaries.
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I SECAS exhibition at Palakkad Railway Station, Olavakkode

Science Express Climate Action Special (SECAS) train flagged off on 15 October 2015 from Delhi is an innovative
mobile science exhibition mounted on 16 AC coaches custom-built for Department of Science & Technology (DST) by
Indian Railway. It aims to create awareness among various sections of society, especially students, as to how Climate
Change can be combated through mitigation and adaptation. The train is scheduled to travel across the country for about 7
months, halting at 64 locations in 20 States, covering 19,800 km.

The SECAS train was stationed at the Palakkad Railway Station in Olavakkode, Kerala on 22.03.2016 and
23.03.2016. During the two-day exhibition, IFGTB-ENVIS participated and associated with the event organizers as part of
creating awareness to school, college students and public. Information boards were displayed in platform highlighting the
activity of ENVIS, significance of Forest Genetic Resources and Tree Improvement and photo gallery of major activities by
the Centre.

More than 4000 people visited our stall including school/college students, teachers, parents and general public. The
ENVIS Co-ordinator, Dr Kannan C.S. Warrier explained about the concept of ENVIS, various ENVIS Centres under
MoEF&CC focal point, and importance of conserving existing forest genetic resources to mitigate the fluctuating climatic
conditions. The school children were supplied with various knowledge products such as environmental quiz booklets,
name-slips with tree passport information and calendar cards with a note on important days of environmental significance.
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INSTRUCTIONS TO CONTRIBUTORS

ABOUT IFGTB

Institute of Forest Genetics and Tree Breeding
(IFGTB), Coimbatore is a National Research Institute
under the Indian Council of Forestry Research and
Education. IFGTB envisions a wood secure society. The
Institute primarily aims to carry out research to improve
productivity of forest tree species through conventional
breeding programmes and biotechnological interventions.
The major areas of research include tree improvement ,
breeding, planting stock improvement, marker assisted
selection, genomics, clonal propagation, agroforestry
systems, climate change research, integrated disease and
pest management, seed handling and testing, eco
restoration and conservation.

ABOUT ENVIS

ENVIS established by the Government of India, in
1982 has been on providing environmental information to
decision makers, policy planners, scientists and
engineers, research workers, etc. all over the country. It is
a comprehensive decentralized information system on
environment involving effective participation of institutions
/ organisations in the country actively engaged in work
relating to different subject areas of environment. A large
number of nodes, known as ENVIS Centres, have been
established in the network to cover the broad subject areas
of environment with a Focal Point in the Ministry of
Environment, Forest & Climate Change.

.S. Prashanth, IFS
rector

r Kannan C.S. Warrier
ientist E and Coordinator, ENVIS

r Rekha R. Warrier
ientist E and Editor

ENVIS Team

Dear Author/ Subscriber/ Contributor,

We invite contributions to the ENVIS Newsletter
issues! The ENVIS Centre at IFGTB focuses on Forest
Genetic Resources and Tree Improvement. It aims to act
as a window for quality scientific publications and a forum
for presenting your thinking on the challenges in the fields
of FGRs and tree improvement. The ENVIS Newsletter,
Van Vigyan, a quarterly publication, publishes original
research articles, reviews, reports, research highlights,
news-scan etc., related to the thematic area of the ENVIS
Centre. Original research and review articles, notes,
research and meeting reports are invited for the
newsletter. Details of forthcoming conferences / seminars /
symposia /trainings / workshops also will be considered for
publication in the newsletter. Articles may be sent in Times
New Roman (with font size 12) in double spacing with a
maximum of 5-6 typed pages. Photographs/line drawings
and graphs need to be of good quality with clarity for
reproduction in the newsletter. Only electronic submission
will be accepted.

Details may be sent to: ifgtb @envis.nic.in.

Dr V.N. Mutharaian
Programme Officer

T. Vamadevan
Information Officer

V. Thangavel
IT Assistant

INSTITUTE OF FOREST GENETICS AND TREE BREEDING

Forest Campus, P.B. No. 1061, RS Puram HPO, Coimbatore - 641 002
Phone : 91 422 2484100; Fax : 91 422 2430549
Email: ifgtb@envis.nic.in, kannan@icfre.org; Web : http://envis.nic.in/ifgtb/index.html, ifgtb.icfre.gov.in

Views expressed in this newsletter are not necessarily those of the Editors or of the Institute of Forest Genetics and Tree Breeding
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