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,From the

Director’s Desk

vears 2004 -’05 and 2005 -'06 witnessed remarkable achievements in the garden development
and Ré& D sector through programmes implemented by different R & D divisions of the
Institute. These programmes were ultimately aimed at conservation and sustainable
utilization of the rich and diverse plant resources of the state to the maximum advantage of the
people.

During this period, 105 medicinal plant species, 20 bamboos, 13 palms, 133 orchids and 32
tree species were introduced into the garden. By conventional breeding methods two new
attractive orchid hybrids have been developed, Arachnostylis “Silver Jubilee” and
Dendrobium “Tropgarden Beauty” which was registered from the Royal Horticultural Society,
London. Landscaping and beautification of pivotal areas of the garden was completed.

The Biotechnology group developed cryopreservation protocols for seeds of 13 orchid
species, micropropagated 6 RET species of Zingibers and worked extensively on the genetic
diversity of Costus speciosus and Decalepis arayalpatra. With the financial support of the
Department of Biotechnology, Government of India, Web Server and Leased Line Internet
Connection were installed at the Institute. A cream containing plumbagin was developed
from Plumbago rosen for dermal application.

A well established Mushroom Herbarium with 8520 collections is maintained in the
Microbiology Division. A high yielding strain of Oyster mushroom was located and
popularized among the mushroom growers. 5 new genera, 98 species and 13 varieties of
Microfungi were identified.

The Phytochemistry group prepared Pharmacoepial Monographs of 5 plants for ISM,
New Delhi. An antiarthritic drug was developed from Sida species. The phytochemical

studies of Pittesporum viridulum, Gymmnacranthera canarica and Lagenandra ovata were
completed.

The systematic documentation of IK of plants related to food and medicine of four
districts of Kerala were completed. A model of Prior Informed Consent was developed. A
documentary film of Indigenous Knowledge was produced by the Ethnomedicine and
Ethnopharmacology group. Anew polyherbal nutraceutical formulation has been developed
for osteoporosis based on traditional knowledge obtained from Kani and Malapandaram

tribes. The protective effect of Spilanthes ciliata on ethanol induced liver damage has been
confirmed. Abook entitled “Stars and Trees"” was published.

The mutualistic interactions between Cullenia exarillata and the vertebrate population in
its vicinity was established by the Conservation Biology group.

The Plant Systematics and Evolutionary Science group identified18 endangered balsams
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of Western Ghats. 900 RET species were enumerated based on literature and herbarium
survey and reconnaissance field studies. Insect-pests associated with the Gomiothalanus
riynchantherus and G. wightii were collected and identified. A taxonomic study on the
economically important genus Cinmamomum (Lauraceae), a difficult group of habitat specific

and highly polymorphic plants was undertaken to delimit the number of species actually
occurring in the wild.

I'he library acquired 415 books during this period, increasing the collection to 7B88 books
and 3000 back volumes and subscribed to 75 journals. Several training and extension
programmes were conducted. Conservation education is one of the mandates of TBGRI. Two

of the remarkable achievements was the organization of the National Meet on Ta xonomy and
Biodiversity from 29- 31 December, 2004 and the Mushroom Fairdu rimg 14-16 February, 20046.

The Institute received grants for 71 externally supported projects funded by various
MNatiomal agencies like ICMR, DBT, MoEF besides support received from the Government of
Kerala One book, 23book chapters and 71 research papers were published. The scientists also
participabed in several National and International conferences to present their findings
besides giving invited lectures.

lam proud to present before you the report for the period, 2004-"05 & 2005-"06.

S.Ganeshan




The Palmatium - a picluresque view
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The Division works as 5 Units such as Arboretum,
Palmetum and Central Nursery, Bambusetum,
Medicinal, Aromatic and Spice Plants, Orchid
Biology, Education and Extension and
Omamental Plants and Plants Distribution, for
effective execution of the developmental
programmes.
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Arboretum, Palmetumyg,
Central Nursery

[he Uit is involved in the development and During H"'i-‘":[:"-'-'" period, 32 species were newly introduced,
maintenance of the Arboretum, the Palmetum and the which include very rare endemic species such as
Conservatory for rare and endemic plants of the Garden.  bourdillonii, Buchamania barberi,

The Unit also rmanages activities of the Cenkral Mursery. Syzyeium fravancoricum, Valeria macrocar
Besides the I.L.'I!.'-I‘I_'l-l,.‘ld:.,' activities in these sections, the Unit

also operates a few R & D projects

a. Salacis beddomei fruits
b. Syzygium zeylanicum in fruiting
¢. Palmetum Mist house
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Macaca radéata [Geolfroy)
be. Mo to the garden. Abeimoscius regosus WaE ax Wight & Amald
€. HMrSmabaum fruticans L ov. Yellow Jasmine bloomsing in the gardan
d. Developed in the garden... new vaiegated maiant of Siachytarpheta

jamaicensis [L) Wahl
2. A wiow of the Jazminem geemglasm in the ganden

I. Biocontrel...? the predatory bug killing the caterpillar on
Arisinlocia tagala Cham

Arboreturn. 950 trees at the Arboretum were labelled. The
regular maintenance continued. The weeding of the whole
Arborebum area was a major work carried out during the
report period. Under extension programme, Arboretum
supplied saplings of selected trees on request to Kerala

est Research Institute, Department of Eco-Tourism,
Government of Kerala, THE, Bangalore and several MGOs
and interested public.

Regular maintenance of the Palmetum continued.
lpalm species were collected and introduced to the
Palmetum. 25 seedlings were planted, 1000 seedlings
belonging to 10 species were raised at the nursery for sale.
400 palms grown at the Palmetum were labelled A new

miist house was built for raising seedlings.
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TBGRI




.
LEL

2004-15
2 (-

Nepeniives khasiana Hook. f. an insectivorous cum cenamantal plant,
clonally propagated

The Unit also involved in a multi divisional in-house
programme on ‘Production and supply of quality planting
materials’. About 3600 seedlings belonging to five selected
economic trees and 3000 seedlings of palms were raised for
this purpose.

Central Nursery mainly takes care of the propagation,
multiplication, establishment and distribution of planting
materials required for different units including sales
programmes of the institute. Nursery has raised 200
accessions covering 40000 clonal materials. Upkeep and
maintenance at Central Nursery continued. About 130
accessions covering 4300 established plants were
distributed to different garden units/sales unit. In
collaboration with the Plant Systematics and Evolutionary
Science Division the central nursery worked on the
propagation and restoration of 15 rare endemic medicinal
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trees of Western Ghats in the Medicinal Plant Conservation
Areas developed by FRLHT and Forest Department. Under
this programme over 900 saplings of 18 endemic/
threatened plants were restored to Peppara WLS.
Development and maintenance of Jasminum Germplasm
wascontinued.  As part of conservation based programmes
clonal propagation studies were undertaken in 4 endemic
spp. viz; Myristica malabarica, Calophyllum calaba, Kunstleria
keralensis and Aporusa lindleyana of the Western Ghats.

The in-house project “Development of propagation
profile and restoration of economically important endemic
plants of Western Ghats, Kerala” aims at development of
propagation techniques in 8 rare endemic tree species for
Western Ghats and multiplication for  conservation
purposes. Propagation trial of species such as
Gymnacranthera canarica and Humboldtia vahliang  were
initiated.

In the NBPGR funded project on “Exploration,
documentation and ex-situ conservation of the wild crop
relatives of Western Ghats” a total of 67 accessions under 59
species of Wild Crop Relatives were collected. The
important wild relatives collected are Amorphophallus (3
species), Cinnamomum (5 species), Garclma (5 species),
Myristica (2 species), Piper (7 species) and Syzygium (7
species). The collection includes 25 rare and endemic species
of Western Ghats. 58 accessions are maintained in the ex-sifu
conservatory of the Garden.

A new project on the ‘Collection, propagation,
reintroduction and popularisation of ten endemic tree
species of Western Ghats’ approved under Western Ghats
Development Programme was initiated during the Repart
period. Preliminary work on data collection was initiated.
Seeds of the target species such as Buchamania lanceolata,
Buchanania barberi and Humboldtia decurrens were collected
and germination trials were initiated.

F-l-'r-_.-*'-\_p."_'“_lr -

Special postal cover released on the inauguration of the Mwﬂm{ﬂfh




Bambusetum

20 bamboo offsets and saplings of 10 species, collected
from Arunachal Pradesh were planted in the bambusetum
in 2004 and 46 saplings in 2005. 3 offsets of Ochlandra
spawere collected from Kottoor, Kerala and 13 offsets from
Wayanad. Gigantockloa sp., Guadua sp.. Plllostachys sp..
Dend rocalamius asper efc, wene the mew additions

As @ mew venbure, rainwater harvesting was attempted
in the bambusctum by taking pits. These pits were found
useful notonly for collection of water but also for preventing
soil erosion. The
water pond was beautified
by pitching stones, As part of
the development of

natural

bambuseturn, 1 meter wide
footpaths were  developed
for a length of B52 meters,
Stone pitched walls were
made along the entire length
of footpath

Production of saplings
through
multplication
cost techniques were carried
out in Arundimaria sp.,
Banbusa brobos, B, tielgars,
Dendrocalanmus  brandisii, D.
gigantens, Gigantochloas
nigrociliate, Ochlandra sp.,
Thyraostaclys siamenss, ete.
During the period, 22,700
easy-to-carry polybag saplings were produced and 12,500
saplings were distributed. An easy propagation technique
for self incompatible bamboos called “offset size reduction
method” was developed. In this method, saplings of
‘seedling size’ are developed first. Subsequently. the tillers
{individual thin culms along with rhizome) of the
proliferated sapling are separated (by rhizome division) and
planted as individual propagules. New tillers arise from
these propagulesin a few weeks. When they reach a 3-5 tiller

clomal
using Low

stage, they are again subjected to tiller separation and
planting. By repeating the process, a lange number of
saplings can be made The cost of production by this meethod
is less than Bs 5/- per sapling. The method has soveral
advantages: (i} propagules from parent clumps ane requined
only in the inital stages, () regenerated plantlels can [0
repeatedly grown and split to generate additional plantiets,
(ili) parent clumps are saved from damage due to
conlinuous extraction of ofifsets,

cuttings, etc, v

The Bam Musgum

production of saplings of uniform size and age, (v) optimum
survival of saplings in nursery and plantation, (viflow cost
of production and management (vii) protocol is simple and
easy to practice. This method, therefore, is well suited to
farmers, NGOs etc. Douwn To Earth, in the December 15, 2005
issue, published a commentary on the above method that
attracted wide attention of farmerss and industrialists.

Infrastructure facilities like potting shed, office cum
work place and bamboo museum were developed.




Medicinal, Aromatic
Spice Plants Unit

A5 part of the ey sify Conservation of permplazm of
medicinal, aromatic and spice plants, 20 plant explorations
were conducted to different parts of peninsular India, As a
result of these inps, 625 acoessions of 105 species of
medicinal, aromatic and sproe plants were callectad,
introduced and maintained in the mursery of the Herbal
Learden/Field Gene Bank of the LUnit. 105 “pecies and 50
eessions of 10 species were planted out in appropriate
locations in the Herbal Garden and Fleld Geone Bank
respectively. The programme aof development of Model
Medicinal Plant Garden was successtully launched with the
support of BGCL for educating students and public on
conservation of herbals by familiarizing with them in their
natural habitat. A pond ecosystem was also developed.
Three attractive "Kottiambalam’ style entrances were
erected in the Conservabion Education Maodel Herbal
Garden, the Ty Achuthan Vaidyvan's Garden’, which pave
kA major face Lift and attracted ok of visliors

Intraspecific
variability studies
were carried out on
Centella

indrogr aphis

astalica.
pamicitiala, Glorioeg
fuperbn, Bacepa
maonmierd, Chcimum
gratrssimum and
Cirstus speciosns.

I n Lentfella
asiifter, 24 ACORRAI NS
were collected and
introduced to the
|.'.|"|-d

raising the

bank
total
number of accessions

Bene

of the species o 45
Data on 24
morphological

characters including

10

ualitative and uantitative characters of 20 accessions wers
q q

collected as part of charac terisation and  intraspecific

variability assessment studies, Inorder I assesy Hhae oxbent
ot variability with respect to percentage of asintieoside in 15
accessions of Centelly, froch prliavrks of the poeessions Here shag

dried, poeodered and micthanel extrac prepared e HPTLC

sz

Palynological studies of three and

cytological studies on two CCessions of Glemosa superba

il

AC q,'-l.'h‘\.il\.u:h

were conducted. Data on 23 morphological characters (&
qualitative and 15 quanbitative) of 3 accessions of Bav g
minitrery were collected as part of characterisation, Thts 01
14 morphological characters (4 qualitative and 10
quantitative) from 4 accessions of Costus specipsus and 13
maorphological characters (5 qualitative and & quantitative)
of 3 accessions of ( Yimnm gratizssinmin were collected as pari
of characterisation of the accessions




Ornamental Plantsg,
Plant Distribution Unit

Major programres carried ot -:‘|I-Ir'i:I'l:_-'§, the p-:ritu:!
include landscaping of the front area of the Guest House
with Korean grass, Bottle-Palms and Ixoras, enhancement of
the Topiary and extension of cacti and succulents to other
areas in the rock garden. The front area of the Main Building
was relandscaped with 3 terraces and a broad footpath
connecting the office building with the Arboretum road
leading to the Biotechnology laboratory. This location was
beautified with an attractive Hilizeus collection holding
S0cvs. Hedge planting was accomplished with Polyscias,

and Phyllanthes, An

miniature bamboo ornamental

shrubbery was developed facing the animal house holding
150 plants belong to 40 species. New omamental shrubs and
climbers including Poinseltin sp. (different varieties),
Euphorbia mulii, Hibrscus ov, Yiecca spp.. Strorigeldon
macrobotryus etc were purchased from Bangalore and
introduced in the newly landscaped area in front of the main
building,

The shrubbery was reconstructed with eight annual
beds of Celosie, Finnda, Amaranthus, Martgold, Salwin, Phior,
Gamphrena and Dialia. More than 45 spp. (Acalypha, Hibrscus

cvs., Hamelin, Poinsettia, Tecoma ete.) were also planted to the

Broer
i Cogppten




shrubbery area. 100 budded varieties of roses were planbed
in rose garden.

The systematic and aesthetic evaluation of 470 species
of garden plants was achieved. An Identification Key was
prepared for easy identification. Aesthetic performance of
these plants including the wild ornamentals as seasonal
landscape components was documented. The aesthetic
parameters studied were groups such as accent/ SPECimern
plants, ground cover, structural plants, plants that
increase/decrease the apparent depth of the landscape
scene and functional groups such as shade trees, screens,
transition plants and other special groups like drought
resistant plants ete. Influence of exotic species in the garden
as well as natural flora by escape was also evaluated.
Photographic documentation and herbarium Specimen
preparation were completed.

A new Fern House was constructed near the Pinetum
and collections were transferred. Some of the terrestrial
terns were planted on the ground and others displayed in
pots. Epiphytes were mounted on drift wood. More than 170
species of Ferns and Fern allies under 74 genera and 30
tamilies are displayed and maintained of which, 30 species
feature in the rare, endangered and threatened category.
About 100 plants were labelled

The Gymnosperm collection represents 38 species
under 15 genera belonging to 7 families, Cyead collection
(living fossils) is also one of the la rgest collections in India
and represents 7 out of 11 known genera. Cyeas beddomed, the

endangered cycad was multiplied and propagated through
suckers

Six plant exploration trips were conducted to the high
ranges of Bonaccord, Chemunfi, Ponmudi Hills and

a Nopenthes raffipsiang
b Arschnoshylis
Silver Jubilee
¢ Dendrabitm
Tropgarden Beauty

Myristica swamps of Kulathupuzha forests of Western
Ghats. During these trips, 40 species including Asplenium
mcesum, A, erfnrcnle, A. formosum, A. grewillel, A. polyodon,
Athyrium hohenackaranum, Bolbitis profifera, Cyathea gigantes,
Botrychium daucifolium, Davallia bullata, Lygodium
clrcenmatum, Ophioglossum reticulatum, Selaginella ganguliona,
and 5. vaginate were collected. Adiantum comcinmum,
Asplenium grevillei and Pronephrium Uroaitesii were the new
additions.

About 25 species of Ferns and Fern allies were
identified after critical studies. Ten species of ferns collected
from Andaman Islands by DBT field gene bank staff were
also identified. Asplenium grevillei, an endangered “spleen
wort’, collected from Myristica swamps of Kulathupuzha is
a rediscovery after the lapse of 33 years. 1000 saplings of the
horticulturally potential wild “Club Moss” viz. Selaginella
inrequalifolic and 5. wildenonii were raised for sale

100 species of cacti and and more than 160 species of
other succulents are represented in the garden including
interesting plants like Pachypodium, Cephunlocereis, Hatiora,
Adenim, Pereskia etc. They are displayed in the rock garden
and glasshouse.

The orchard covers an area of 15 acres and holds 110
species of edible fruit plants and varieties of selected
cultivated edible species. New additions of edible fruit
plants includes Durio zibetltinus, Syzygium lanceolatum, Jack
var. ‘Chembaruthi varika’, Aonla var. ‘Kanchan’, Guava var.
‘Allahabad Safed’ and Guava var. ‘Lucknow 49°. About
11000 saplings of fruit plants were raised for sale. Revenue
of approximately 3 lakhs has been generated through sale of
plants,




Orchid Biology, Educationg,
Extension

Taxonomic shedy on Indian orchids was continued. A
summary of the genus Renmtlera was pl".‘]'lﬂl'l'd fiur Fﬂ'ﬁﬁib]t‘
funding from Singapore Botanic Gardens. Vanda merriili
from Philippines flowened for the first ime in the collection.
Parnisen bricallosa and Cevafostylis himalafca, both collected
from Arunachal Pradesh also flowered. Preliminary studies
on Orelid Joones of Williem  Boxburgh were made in
collaboration with Dr. M. Sanjappa of Botanical Survey of
India. Roxburgh (1832) published 57 binomials of orchids
under 8 genera (Orchis, Prerygodium, Epipactis, Maliaxis,
Cymbidium, Limodorum, Aerides and Dendrobium). A detailed
taxonomic reassessment of these taxa based on Roxburgh's
paintings, descriptions and new collections is being
undertaken with a view to interpret the correct identity and
scan all the images for reproduction

Geveral novelties have been collected as part of the
collection trips to different areas. Manuscripts on
Bulbophylluzt  kanmerensis and Oheronia rnorarenss ane
awaiting publication

As part of identification of orchid species sent in from

elsewhere, an interesting Meroceras from Pune (Sachin
Punekar, Agharkar Institute) collected from North Kanara
proved to be new and related to the recently described F.
mrosomnine from Kerala, Two Ewlophia spp. from
Maharashira (Suresh Jagtap, BC-MPCC) after critical studies
proved to be new species. In addition, several photographs
and spirit collections of orchid species received for
identification proved to be new Io science. Many
AT USCTPES on orchid taxonomy were reviewed,

Exploratory surveys were conducted to different parts
of India and many accessions of 133 species of orchids were
collected for conservation, Excess planting materials (1500
of monopodial orchids were given to the Puthenthope
Center, planted and monitored under our supervision.

As a part of reproductive biology studies samples of
Tysen mnalobarica were collected from Meppadi, Wayanad
District and self and cross pollination studies were
conducted. The cross with Spathoglottis plicaln produced
pods.

As part of the breeding programme, 171 crosses were
made using different materials available in the orchidarium
O these 14 crosses resulted in pods which were culbured
in witre and seedlings raised

Five of the new orchid hybrids made at the Inshiute
The frst flowered hybrids
= Arachnostylis Silver Jubilee “and “Dendrobium Tropgarden

produced flowers

Beauty” were given registration by Royal Horticultural
Society, London. These incidentally happen bobe first crchid
hybrids from TBGRI to receive international registration
Attempts are on to gt international registration for the
remaining three hybrids.

The Camivorous Plants Collection s widely
appreciated by teachers and students, thanks io the strange
and curipus nature of the displays. The collection holds two
Meperithies sp. (N, Hhasion and M. rafflesiona) and a hybrid.
Tissuwe culiured seedlings of M. rnfflesimn found n Singapone
and adjoining countries were received as a gift from Mr
Matarajan of Chennai




Biotechnology

Research activities of Plant Biotechnology Division in
IBGRI are programmed in such a way that the available
expertise in the field of biotechnology is employed to tune
research activities into application mode, keeping in view
the requirements of the state as regards commercialization
a8 well as developing new tech nalogy for sustainable
utilization of natural resources.

Chver exploitation of plant genetic resources resulted in
rarity of many of the economically important plants and
some are on the verge of extinction. The Division is actively
engaged in developing effective regeneration protocols for
many species to help in conservation, ecorehabilitation and
sustainable utilization through biotechnological approach.
This includes wild diploids, land races and primitive/lesser
known Musas of southern Western Ghats, I pitrg
multiplication protocols for Poonkadali and Razakadali
were developed. Clonal plants so raised were field-tested
and growth, bunch characters including the yield were
found to be uniform. The Division maintiins an fn mitro
Meristem Bank which was enriched with four more species,
The cryopreservation of zygotc embryos was successful in
three

arborescent species and somatic embryo
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Germination and devls penénd of cryapresensad efmbryos of 8. Coscinium fenestraturs, b Myriztica

malabavica amd . Nothapadyles ndmmeniana

a. Multiple shaot formation in Homstediia fenzlii; b. Myltiple shood
farmation and anthraquinene produttion from the rools of Bubks
covdifalia

cryopreservation of Kaempferis galongs and ophmization of
protocol is in progress. Cryopreservation studies in Orchids
include seeds of 13 species from Western Ghats where in
pitro germination was observed in pollinia of 12 species. The
cryopreseved pollen used for the
poellination induced the
formation of viable seeds.
.‘ﬂ:n:rupmpng.\tum of RET
species of Zingiberaceas wviz
dossenbergia pulcherrima,
Paracautleya bhatii and
Ammomum  plerocarpum was
achieved. Cultures of three other
species viz. Ammomum
cannecarpunt, Alpinia abundiflora
and Curcumta vamumg are also
initiated. Micropropagated and
hardened plants of the endemic
rattan palms of the Western
Ghats viz. Calamus Hagabellai

and C. Iravancoricus
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Conservation
The Bioinformatics Centre of the Division functioning
at the Extension Centre, Puthenthoppe esta blished Web
ection with finaneial
Delhi. Structured Metwork
whied at the Cen trie

DBET,

onnection was also ¢

paort of
lhe centre

tal site connecting  all

rmatics centres distributed r|1r|-1:p,hnut India under

 Information System Metwark, Uepartment

dia. Currently the web portal

b Server and maintained by the

ormatics Centre URL:http f /
|‘:-|i:-in-r'|_'||-_1u'|:.l.

Bicin vw.tbgri.in/
The CD version of LitFriend Version 1, a software
package for keeping and retrieving personal reference
asid during the tnaugural session of the
op on “Biodiversity Informatics and
Interlinking of Databases” held on 24" October, 2005, This
downloaded free of cost from the web site
Argrin
Fungal Database Meliolales was made available on the
Web, UREL: hip vwitbgriin/fungi. The Database -
Sacred Groves ¢ rala was designed and created, Model
data of two Sacred Groves was made available on the web
URL: http - sacredgroveonline. Software.
sacredgrove. Data validation and authentication of 50
sacred groves of Thrissur district with 40 photographs was
completed, Route maps of the sacred Rroves were also
pPrepared and incorporated. Data validation and
authentication of 40 Wild Ornamental plants was completed

wiww.tbgr.In
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4. 0 vilra multiplication o Amomun fypolaucum
b, Microplants of Amamem hippolewrcim sstabdighy g in greenhowss
& Micropropagation of Deblandrs gl

with the support of Prof. N, Ravi, formerly Head,
Department of Botany, 5. N. College, Kollam, Photographs
of these plants wers also incorporated into the database.
As part of the project "Women e mpowerment and s

penerabion through medicinal plant cultivation’
sponsored by the Department of Biotechnology, Govt, of
India, 75 selected women beneficiaries of Kanjikuzhi
Panchayat in Alapuzha district, Kerala wens imparted
training in medicinal plant propagation techniques and
medicinal plant cultivation, A fullfledged nursery with
irrigation facility and a model demonstration garden were
established with the suppaort of the local Panchayat officials.
The identified medicinal plant species of economic
importance were propagated, supplied to the beneficiaries
along with garden implements and manure and cultivation
was started in their own farmlands. The programme is fne
tuned in such a way that the women will develop leadership




Training on hardening fechniques of tasus cullure
tha worman beneficiaries of Kanjiuzhi Panchayat

icinal plamits o

quality, get empowered economically and run a cooperative
society supplyving raw materials for local drug industry on
sustainable basis.

In vet another extension project on medicinal plants,
funded by the Department of Science & Technology, Govt. of
India, micropropa F.-m.nd |:':||_.1|'||:5 of Alpinia calcrrala,
Kaempferia gulmrgn, Kaemipferta rolinda, Curcunig irruaRtie,
Plimbago rosea and Holostemma amnulare were produced for

distribution to selected tribals for cultivation, A tolal of 26
tribals were selected as the beneficiaries of the project and
they were given a two-day demonstration on medicinal
plant cultivation.

Multiplication of 5 varieties of commercially important
Anthuriums 55 Gold, Salmen Orange, Mauritivs Fed,
Agnihothri and Medorie) and two popular varieties of
banana namely "Mendran” and "Red Banama™ were
multiplied and 8500 plants were transferred for
acclimatization. In addition, 3500 Vanills plants, a few
hundred Nepenthes khesioma and  selected  varieties of
Philodendron were also stocked. Sale of plants eammed an
income of Bs. 287.176/-. A special Plan project for

Distribation of ecomomically impartant selecied medicinad plants o the
women berehiciaries of Hanphiuzhi Panchayat

production and supply of quality planting materials to
farmers of the state was launched in June 2005 in association
with scientists of the Garden Division
poonomic brees, ormamentals, fruit crops, rattan palms,

Plants selected are

palms, Vinrills, Musa etc., Based on conventional and non-
conventional technologies developed at the Instibute,

A collaborative programme between the Vellore
Institute of Technolegy and TBGRI for technical consultancy
and collaboration in arcas of biotechnology, garden
establishment and bioproduction of plant based maolecules
useful in pharma industry is to be launched shortly
MHscussions were held with ABL Biotechnologies Lid
Chennai to mass produce the bamboo seeds for commercial
application through biotechnological intervention. The
experimental production of bamboo seeds through a
combined in pitre fowering and éx mio seading process
developed at the institute is to be upgraded to hybrid seed
production followed by multi-location trials for assessing
their commercial potential under public/private
participatory project (Small Business Innovative Research
Initiative) of the DBT, Goviof India
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Microbiology

Macrofungi

As part of ongoing studies of the agaric flora of
Thenmala Forest Division of Kerala, mushrooms were
collected from  different forese ranges.  Apart from
Thenmala Forest Division, mushrooms woere also collected
from other areas like Munnar Devikulam, Chinnar,
Wayanad, Kulathupuzha and TBGRI campus. Three Sacred
Larowes, Iringode (Perumbavoor), Kolani {Thodupuzha) and
sarnga (Pathanamthitta) were also
mushrooms.

surveyed for
Collected materials were subjected to
microscopic studies in the labara tary and were assigned to
their respective families and genera. Allof them were dried
and added to the existing mushroom herbarium. A high
yielding strain of oyster mushroom was locabed
Popularized among the mushroom growers of the state.

+ Total collections made 2600

Caollections identified to genus  2R00

Families represented 34

LeTa represented 1o

Collections identified to species Tl

MNew records for India 6

New species recognized 2

*+  Wild ediblespecies collected 3R
A well-established mushroom herbarium with B520
collections is being maintained in the Microbiology

amd

Agavic anthisd Berl, & By

Vies (Bayar ex Fr| Mayseg

Division. Parts of collections of new species, records etc.,
werealso deposited at the Kew | lerbarium, England.

Microfungi

Collection trips were made to the evergreen forests of
Pathanamthite (Moozhiar, Kakki Dam, Pa mpa and Perivar
Tiger reserve), Ponmudi, Kallar and ddentified 5 new
gemera, 98 species, 13 varieties, 1 new peneric record bo
India, 12 new records to India and 1 new record to Western
Ghats,

Maore than 2000 identified and documented Foliicolous
fungal exsiccate are well preserved in the herbarium of the
diviston under TBGT and part of them are at the Herbarium
Cryptogamae Indiag Urrientalis (HCIO), IART, Mew Delhi.

Mew genus
Basaoamryces Hosag.

Mew species
Amazenin gordoniicela Hosag., C.K. Blju & Abraham
Awmrazomin vaccinii Hosag., C.K. Blju & Abraham
Appendiculella griiltherine Hosag., CE. Biju &
Abraham
Appendiculells shettyi Hosag.. CK. Biju & Abraham




Lemdinus squarrosuius Manl

Apperdiculells vascimiscssrur Hosag,, CE. Biju &
Abraham
pivekaramtianii Hosag., CK. Bl &
Abraham
arez Hosag,, CK, Biju & Abraham

Hosag. & C.K. Biju
& Hosag. & Fajlumar
| Hosag. & CK

& Abraham
bhraham
Abraham
. Biju & Abraham
] i Biju & Abraham
M sl Biju & Abraham
: 2 Melinlt  ratti Hosag,, C.K. B huarmy
Colonies of Meliola toddaliae Doidge :.,rj'nhm-" L.m,;_..._uﬁ,,,hut.t.l.lua Hosag,., C.K. Biju & Abraham
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Meliola  suttonii Hosag,, CK. Biju & Abraham
Meliole  teramnicals Hosag., C.E. Biju & Abraham
Meliola  themedicola Hosag,, C.K. Biju & Abraham
Melioln  wittalii Hosag., C.K. Biju & Abraham
Melivla  srovkmmanthanii Hosag., CK. Biju & Abraham
Melivla aoephile | fosag., C.K. Biju & Abraham
Meliola barsuranii Hosag., C.K. Biju & Abraham
Meliola cassiae-fistulae Hosag. & Mami

Moeiliola desmodii-triamgularts Hosag, & Manc,
Mefiols desmodti-triguetri | losag. & Marno],

Meliola glanduliferae. Hosag., CK. Biju & Abraham
Prataprajella rubii. Hosag., C.K. Biju & Abraham
Prilliesixing elaegni Hosag, & C K. Biju

Cuestierielln mnllafi Hosag. & C K. Biju
Questierielln passiflorae § losag. & C.K. Biju
Queestieriella sarcococene Hosag. , Manoj, & H. Biju
Churestiertella strychng Hosag,

Sarcinella catharanthi Hosag. & H. Biju

Mew Generie Record to India

Clasterositaerio Sivan

Mew Records to India
Clasterosporium flagellatum (Svdow) Ellis

Melivla memecyli var. microspora Hansf
Asterina cissi Hughes
Lembosia persear Orejuela

New Varieties

Meiiola eapensis var. dimocarpi Hosag. Manoj.

Asherina jasmini var. indica Hosag

Amazonia psychiriae var. microspora Hosag., CK. Biju &
Abraham

Asteridielln cyclopoda var, vermoniae Hosag.. C.K. Biju &
Abraham

Asteridiella entebberrzs var. glochidii Hosag., C K. Biju &
Abraham

Asteridiells fribole var, momordiar Hosag,, CK. Biju &
Abraham

Meliola cadigensis var. foddaliae Hosag., CE. Biju &
Abraham

Meltaln groteans var.  muesas Hosag., CK. Biju &
Abraham

Meliola henryi var. oldenlandiae Hosag., C.K. Biju &
Abraham

Meliola jasmini var. microspora Hosag., CK. Biju &
Abraham

Metiola mewcyli var. microspora Hosag., CK. Biju &
Abraham

Meliola oldenlnndioe var. fndica Hosag., CE. Biju &
Abraham

New Record to Western Ghats
Asleridiella pypei Hansf, var. microspors Hosag,

Mycorrhiza

As part of the screening of Arbuscular mycorrhizal
fungi for potential symbionts, rhizosphere samples of
selected endemic trees (Vateria tndica, Hydnocarps
perttandra., Calophyllunt apetalum and Gatrcimin gusmmi-gutia)
were collected and studied.

Actinomycetes

1IZI]:Iﬁl.l.-nHﬂI5lrainm_1niﬁi.h.'plnrr.l_|.u'r5 derived as a result of
secondary screening for antifungal properties were
subjected to 16s rDNA analysis. Sequencing of the 16s
rDNA region and standardisation of culture conditons for
mdmum production of the antifungal metabolites are in
progress.




Phvitochermistry

As part of the development of standards of medicinal
plants macroscopic and microscopic analysis, TLC and
other chemical tests were performed on Oroxylion indicinm,
Curculigo orchioides, Metin azadirach, Azadirachba indice mnd
Gmelina arbores and monographs prepared on them for
ICME, MNew Dielhi,

Pharmacopeal monographs of Acacia pennata, Calamus
rofang, Cardentd  gentmifera, Gisekin phannaceoides  and
Maranta ariridiitaces were prepaned for I5h, Mew Delhi.

In the DST funded project on ‘Development of
scientifically validated nutraceuticals from selected
medicinal plants of Western Ghats’, 5 species of Sida namely
S, acila, S, olmifolin, 5. rhombordea, 5. rhombifolia and 5.
cordifolia were screened for secondary metabolites and anti-
inflammatory, analgesic and diuretic activities in m oo
models for the development of a nutraceutical for prenatal
care. The immunomodulatory, toxicity and shelf life studies
on the active fraction are in progress. An antiarthritic drug
has been developed from the ethanol extract of the roots af
commaonly available Side species. The effect suggests that it
iz due to the prevention of prostaglandin biosynthesis via
cvclonygenase blockade. The fraction also showed marked
analgesic activity as evaluated by acetic acid induced
writhing test and diuretic activity

Phytochemical investigations on Pittosporum viridiliem,
Gmynacranthers canarica and Laganendra ovata have been
completed and structural elucidation of the isolated
compounds are in progress, The essential oils obtained by
hydrodistillation of the fresh leaves and mature fruits of
Pittosporum viridulum were analyzed by GC and GC - M5.
Fifteen components comprising 85.4% of the leaf oil and
twenty-six components comprising 94.5% of the fruit oil
have been identified. The major components of the leaf oil
were spathulenol (28.4%), caryophyllene oxide (17.6%), and
F-cadinol (9.0°%), whereas germacrene D (28.6%), S-cadinol
(13.0%) and S-cadinene (3.4%) were the major components
in the fruit oil. The oils showed moderate antibacterial
activity against the Gram-positive bacteria Staphylococcus
mirens and Sal el fyph,

Essential oils were isolated form the rhizomes and
leaves of Amoorem hypoleucum They were hydrodistilled
and characterized by GC-FID and GC-MS, Cryptone,
pinene and carvophyllene oxide were the major
constitwents in rhizome oil and nerolidol and -
caryophyllene were found in the leaf oil, f-pinene was the
major constituent of Amomum plerocarpum thizomes and
leaves and f-pinene and copaene werne isolated from A
muricrhiem whereas p-terpineo] and f-pinene were obtained
from A canmicarpien. Volatile oil from the rhizomes of
Zingiber nimanonii (].Graham) Dalzell was isolated,
characterized by analytical gas chromatography and gas
chromatography-mass spectroscopy. Sixty-five constituents
accounting for 97.5% of the oil were identified. Z. nimmmomi
rhizome oil is a unique caryophyllene-rich nabural source
with isomeric caryophyllenes, f-caryophyllene (42.2%) and
B-humulene (o-caryophylleme, 2Z7.7%), as its mapor
constiluents along with traces of isocaryophyllene. The
thizome oil contained 71.2% sesquiterpenes, 14.2%
oxygenated sesquiterpenes, B.9% monoterpenss, 159%
oxygenated monoterpenes and 1.3% non-terpenoid
constituents. The antimicrobial activity of the oll was bested
against human and plant pathogenic bacteria and fungi. The
pil showed significant inhibitory activity against the fungi,
Candida glabrata, C. allicans and Aspergillus niger and the
bacteria Bacilluz subtilis and Pseudomonas aeruginess. Mo
activity was observed against the fungus Fusarium
CAYSPOTHNT,

From the South Indian Hedychuem species H. venustun,
H. spicntim, H. cornarium and H. flavescens, 1.8-cineole, -
pinene and linalool were isolated which showed significant
antimicrobial properties. 18-Cineole was the single major
constitpent In H., pemedion (454%), H. spicefum var
aciimiirtanm (44.3%) and H. coroitarium (48.7%) rhizome oils,
i - Pirene (43.6%) was the major component in the rhizome
oil of H. flroescems. The numbers and percentages of
individual components in the rhizome oils of H. vemusfum,
H. spicntim var. acuminatiem, H, coronarium and H. flavescens
were 57 (99.1%), 41 (9B.9%%), 24 (99.7%) and 27 (98.8%),
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respectively. The percentages of sesquiterpenes in these oils
were H. venustum (24.00%), H. Spiealim War. acurtinatum
(22.1%), H. coromartum (3.1%) and M. flevescens (13%), il
yields from the rhizomes of B venustim, H. spicalium var.
acuntimatum and H, cororarium were comparable (0.13-
(L16%), but that from the rhizomes of H. flavescens was
substantially lbow (0.05%). H. penustum and H. gproafum var,
acumtnatum are morphologically similar and significantly
different from H. flavescens. The chemical data on e=semitial
oils are in good agreement with the relative maorphological
beatures of these four Hedychium species

Volatile oils from plants of Rutacese, Fiperaceae,
Myristicaceae, Lauraceae and other families were isolated
and characterized by GC-FID and GC-MS, The antibacterial
activities of these oils were studied by the disc diffusion
method. The velatile oil from leaves of Clansena austroindica
contained the phenyl propancids elemicin and myristicin
besides sesquiterpenes and aliphatic compounds. The
flower oil of Evodia limuankerds contained evodione, fpo-
ocmene, isolycodolin and alloevodionol. Severe fungal
infection was observed on the leaves of Panburus miissiis
(Wight) Swingle (Rutaceae). This infection was due to the
fungus, Melfala toddaliae Doidge. Chemical variation and
antifungal activity of essential oils isolated by
hydrodistillation from the fungal infected and uninfected
deaves of P. missiois was observed. These oils were analyzed
by gas chromatography-mass spectrosoopy. [ -pinene and
P -phellandrene were the major constituents in bath these
oils. Monoterpenes constituted 96% and their profiles were
very similar in these leaf oils, whereas sesquiterpenes. in
these ails were only less than 4%. Antimicrobial analysis on
these leaf oils against Gram-positive and Gram-negative
bacteria and fungi Candida allicans and C, glabrata wene
carried out by the disc diffusion technique. This showed the
absence of inhibition zones for both these oils against
Candida allicans and C. globrata. The absence of antifungal
metabolites in the infected and uninfected leaf oils Supports
the continued growth of M. foddalite as a 'parasite
symbiont’ on the leaves of P prissions.

GC-MS studies on leaf oils of 4 species of Cinnanmammom
viz. C. chemuingtamm, C. sulpalucratum, C. fillipedicellatum
and C. heyneartim showed the presence of sesquiterpenoids,
B - selinene, intermedeol, longiborneol, benzyl benzoate,
cryptone, p - cymene, cuminal, imonene and saffrole. The
fruits of Neolitsia foliose on hydrodistillation gaveelemaol, -
eudesmol, B - elemens, and ¥ - eudesmol which showed
antibacterial effects whereas the fruits of N, cassin gave -
phellandrene, « - cadinol and epi - a - cadinal. Essential oils
from leaves and bark of MNeolitseg scrobiculate (Meiser,)
Gamble were obtained by hydrodistillation and analyzed by
GC and GC-MS. 33 components comprising 79 5% of the
leaf oil and 19 components, comprising 95.57% of the bark

2

oil have been identified, o = Terpineo (55.5%) was the rrdjor
component in the bark oil followed by linalool (10.6%) and 1,
B cineole (7.4%), whereas the major constituents in the leaf
il were § -cading) {16.1%) followed by - phellandrens
(10.7%), o -amorphene (8.1%) and p<ymene (3.6%). The
oils showed strong antibacterial activity against the Gram-
positive bacteria Stapdiylococcus airews, Bacillies sublilis and B,
cerens and against the Gram-negative bacterium Profeus
tailgris,

GC-MS studies on Piper galeatum gave linalool, bi
cyclogermacrene and f - caryophyllene whereas from P
loigaem leaf oil apiole, myristicin, nerolidol were obtained. A
population of wild Piper migrum having unique lemony
scented leaves and highly pungent fruits was located in the
wild, in the Kerala sector of the Western Ghats and detailed
morphological and chemical characterization of the newly
discovered intraspecific form of the species has been carried
out.  Since this plant type exhibited distinctiveness,
uniformity and stability with respect to its characters,
genotypic status has been assigned and it was named as
Piper nigrum L. PMM'. Chemical analyses of the valatile oils
from the leaves and piperine content of the fruits have
revealed that the unique lemony scent of the leaves and high
pungency of the fruits of the genotype are due to the
presence of aroma chemicals such as citral derivatives and
bicyclogermacrene in the leaves and high piperine content
in the fruits respectively. Appreciable percentage of the
characteristic aroma chemical compounds and high
piperine content (3.9%) present in the genotype have not
been reported hitherto in any other wild /cultivated forms
of the species. Therefore, Piper nigrum L. ‘PMM’ Prossessing
the unique attributes s a potential genotype, particularly in
the context of genetic improvement of this spice crop, with
respect to the aroma and piperine content.

Hydrodistillation of the stem bark of Grreinia imnberti
Bourd. afforded. 0,62 % (v/w) essential oil. Analyses of the
oil by GC-FID and GC-MS techniques revealed the presence
of 4 constituents, humuleng (52%), p - caryophyllens (43°%),
caryophyllene oxide (2.3%) and humulene oxide (1.4%), The
oil showed moderate activity against Gram positive and
Gram negative bacteria.

Volatile oils from the root, stem and leaves of Schefilera
slellatn (Gaertn.) Harms were isolated by hydrodistillation
and characterized by analytical gas chromatography and
gas chromatography-mass spectroscopy, Sixty-nine (98.3%),
seventy-eight (97.9%) and sixty-seven (98.0%) constituents
were identified from the root, stem and leaf oils,
respectively. Sesquiterpene hydrocarbons were the miost
abundant compotnds in the root (73.8%), stem {G8.8%) and
leal (63.4%) odls, followed by oxygenated sesquiterpenes,
monoterpene hydrocarbons and exygenated
MoneTpenes, !merknq-nphyllmes{ﬂ-cmuph}-tlem,




a = humulene), germacrene D, germacrene B and opi - @ -
cadinol were the major comstituents in these odls.
Antimicrobial activity of the leaf oil was tested against
commaon human pathogens by the disc diffusion techadgue.
The leaf oil showed significant antifungal activity against
albicans and C, globrata, but the antibacterial activi

of the leaf oil was very Iow. Twenty-eight compounds

constituting 99.1% of the analyzed sample were identified.

A plotiresooe wider of Thi gardan
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The all was characterized by the predominance of
monoterpenes (61.2%) with limonene [305%) as the major
constituent. o-humulene (133 %), fearvophyllene (8.8%)
and linalool (3 were the other major components, The
ificant antibacterial activity when tested

erend and moderate sctivity against Serrate




Ethnomedicine
Ethnopharmacology

Two ethno-medico-botanical explorations were
conducted  at Achankovil Forest Division in connection
with the declaration and Incorporation of the proposed
Lsene Pool Conservation Areas (GPCA) into the Working
Flan of the Kerala Forest Department. 80 plant species
which includes information on 30 medicinal plants, 24
edible plants, 6 animal products and 23 plant species used
for other purposes were documented

Random field surveys were conducted at 23 selected
Vanasamrakshana Samithees (V555 located in 7 districts of
Kerala for obtaining opinions, suggestions and
recommendations from the members of VeSs / Forest
officials ta prepare a mega project titled.
Vanasamrakshaneeyam’ (Save the Forest and Save Life) as
requested by the Kerala Forest and Wild Life Department,

Luring the reporting period the systematic
documentation of Indigenous ¢ Traditional Knowledge of
plants related to food and medicine in five selected
panchayaths, each in Kasargod, Kannur, Palakkad and
Alappuzha districts of Kerala was completed. A model of
prior informed comsent form was developed. A
documentary film of 30 minutes duration an Indigenous
Knowledge entitled ‘from Haze to Light’ has been produced
with a view to provide awareness at the grass root level.

As per KSCSTE direction, an inter-institutional

/

Lady tribal healer from Paniyss tribal commun iy, Rozhikade, Kerals

B peitats root andiulcer drug
collaborative research programme (TBGRI, KFRI and
RGCE) on herbal drug development has been initiated. A
new polyherbal /nutraceutical formulation has been
developed for osteoporosis based on traditional knowledge
obtained from Kani and Malapandaram tribes and it has
been recommended for detailed ethnopharmacological
studies.

The protective effect af Spilamthes cilinla on ethanol
induced damage has been confirmed in rats from
biochemical and histopathological studies. Dhevalegria

Bavilan iribal heaser treating snake bite




drayalpathra (Periplocaceae) and Cyclea peliala
'f:'-!un:l'\.'\.'p-u':l'n1.1u'|':u"l rosct bubers imcreased gastnic wall mucus

and redwoed pepsin oukput in |"-:Fl1"r|.n1|.'|1!.s| ratg. L

armylpatir significantly reduced gastric lesions induced by

ethanal in the stomach wall of rats Trichopus zadanicis leaf
extract activated macrophages in culture and induced
changes in cell signaling. A compound has been isolated
fram Hemidesmns fedicus oot which can Increase the
absorption of water and electrolyte from rab jejunum and
colon which points o the likelihood of improving the
efftcacy of ORS solutions with the new isolate

Macroscopical studies of 4 species of 5o wiz, 5
albrifolin. 5. rhoorhifoldia, 5. rioeboudor and 5. cordifolu has been
completed. The pharmacognostic studies of Acrofrenm
arresdddomiem is under Way as also comparative a natomical
studies on bwo species of Alangnem (A siforfodnm and A.
fexapetmlum),  Rlrraconthus  masuba {Acanthaceas) oot
showed significant antiallergic effects as evidenced by
significant |,"'[|I‘!|.'\-|_’|::.|II'I of mast cell degranulation induced by
e albumin in mice.

A book entitled ‘Stars and Trees' has been published
This book 12 a treasure trove of exciting information on the
symbiotic relationship prevailing between man and trees
The book is dedicated to the comemon man whose mind it is
intended fto ignite, towards the cause of biodiversity
conservation. The software on “Stars and Trees” has already
been developed

&) dosparim necleherrense stem bark and Sida acuta root
showed significant protection from D-Lialn / paracetamaol |/
overdose induced liver damage in rats as evidenced by
significant lowering of serum eneymie levels and hl.lp;.ulrlud
ferrevse significantly
induced hexobarbitione induced narcosis in mice.

',':-:.' hi:.".|~|1.'.rl1r-ln:'-;,,:ir.1l studies. [ neel

Rhimacentfing commiots and Ociruim sanctum shioweed i
o anti-eoocsackie anti-polio, anti-measles and anti-herpes
simplex virus activities, Both plants exhibited remarkable m
vito anti-Coxaacki viral activity in suckling mice charged
with the virus.

Antiinflammatory and analgesic activiky of Dhrynarin
guercifolin has been confirmed in rats and found to be
comparable to that of the known antiinflammatory drug
commpound, indomethacin

For the first time an anti-fungal sterodd was isolated
from the liverwort, Pallevicesin fyellii. The isolate gave
excellent profection from pathogenic Aspergillies fimignbis
challenge in mice. [is efficacy was comparable to commonly
used anti-fungal agent, ketoconazole, This isolate is a
potential material for anti-fungal medicine development.
1t is of interest to note that the isolate from P, fyellii is devodd
of any conspicuous toxic symptoms as judged from the
preliminary tondcity evaluation on mice. A flavanoid which
reverses thymus involution and shows remarkable anti-

5=
TBGRI
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lipid perosidation activity at nanogram levels was isolated
from the water extract of the fern, Salaginella inpolpens. It
should be noted that in folk medicine this plant is used with
the Bbelief that it could prolong lifespan. In this context, it is
an attractive material for further studies leading to the

development of therapies for the aged

iy keerbal
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Conservation Biology

Mutualistic interaction between plants and animals in
the tropics is a least attended feld of research though it is

vital to know the stability of
an ecosystem. Such an
mnteraction between Cullenia
cxeritllela, an endemic tree
species found in tropical
forests and the wvertebrate
community in Sient Valley
tropical rain forest ecosyvsbem
has been studied for the Last
five years. Many plants
depend on animals for
pollination and seed
dispersal and in turn animals
derive food from such
interaction. Cullenmm exarilab
15 a tree which provides food
to animals during food
scarcity perkod in the Western
Ghats

The results showed that
animal mediated pollination
wins basal in Cullends everillatn
and furred animals were the
most effective pollinators,
Pollination mutualism
observed between the
vertebrates and Cullesin
exariline is facultative and nod
obligatory. There is no
substantial evidence to prove
the presence of mubualistic
imiteraction between Crlleniz
exarellale and its seed
dispersers. The study
provided a strong indication
that if the Cullemia population
15 not conserved the

a. Palaquium ellipticum {Dalz.) Baillon [Sapotaceac): b,
Fruiting twig of P ellipticum; c. Pollen of Careya arborea

Roxb. {Lecythhidaceae); d. Pollen of ¢

1a fisfuly

vertebrates which depend on this species for food,
especially during critical food scarcity pericds, may also

decline in their population
and those lke Lion Tailed
Macaque and Milgiri Langur
with narrow range of food
species may become lescally
extinct if they are not capable
of undergoing territory and
dietary shifts.

Mants which have efficient
gene flow system will have
better chances to flourish in
an ecosyshem. So it is essential
to study this syvstem to
explore the reason for
dwindling or spread of
population of a species. This
involves a good knowledge
on breeding system,
pollinators and the pattern of
within
metapopulations of a species
Plant-podlinator interactions,
sexual systems and level of
gene flow in two endemic
species in the Western Ghats
of Kerala were studied, The
present work was undertaken
tor address these issues with

gene flow

reference to Palaguinm
ellipficunm, a commaon species
and Cossine kedmrranthiii, & rare
species in Silent Valley
MNational Park. Twentyfour
field trips were conducted to
Silent valley in order to study
the phenology, pollination
mechanism and seed




dispersal of Palaquium ellipticum and Cassime kedarnurth.
Phenological cbservations showed that Palaguium
ellipticum fAowered from December to March, fruiting
occurred from March to June and leaf flushing from October
b Movember. Cassine kedarnabhii was in flower from January
to March, in fruit from April to August and in flush from
September o Movember.

Pollination experiments were carried out for autogamy,
xenogamy and geitenogamy in both the species. The results
showisd that Palaguiwn is predominantly senogamous and
Ciassine an owtcrossing species. Their foral characters,
anthesis, anther dehiscence, pollen viability and stigma
receptivity were studied to know the sexual systems and
pollination mechanisms. Insects and vertebrates that visited
the plants were studied to know their role in pollination and
seed dispersal. Seed dispersal study in Palaguium ellipticm
showed that bats were the major dispersors and Malabar
Giant Squirre] acted as seed predator. In Cassine kednrmathi
no seed dispersors were found but high rate of seed
predation by insects and rodents were observed.

Our plant explorations are mainly delimited by
political boundaries and phytogeographical zones have
rarely been the basis for our flloristic studies. With the result,
we hardly have any comprehensive account on flora of
phytogeographical areas like the Western Ghats, though for
the Western Ghats, many assumptions have been made by
botanists, With this in view a Database on the Western Ghats
flora was undertaken to bring out a comprehensive account
on the current status of the flowering plants of Western
Ghats. Data regarding the plants occurring in the Kerala
part of the Western Ghats have already been documented.
About 250 species from Tamil Nadu and 100 species from
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Kamataka areas of the Western Ghats were systematically
gathered and analyzed. The work focuses on: legitimate
name, important synonyms, reference to good descriptions
and illustrations, distribution in the World, India, the
Western Ghats, nativity, endemicity, exotic nature and uses.
Enowledge on dispersed pollen has applications in
many traditional fields of research. The Division makes use
of this knowledge to have an understanding on food plants
of animals by scat analysis, identification of plants visited by
larger animals, especially pollinators, by fur analysis, pollen
flow among different populations through air by
aeropalynological studies etc. In view of this and taking
into account the prospects of its application in other fields
like forest history and vegetation, pollen of the Westerni
Ghats trees are being studied. As part of this programme,
polliniferous materials of 130 tree species were collected
from the herbaria of KFRI and CALL A total of 226 pollen
slides belonging to 58 tree species were prepared. Detailed
LM analysis of 56 tree species belonging to 28 genera werg
carried out. SEM analysis of 36 species was completed.
Pollen and spores are the important source of allergy
among human populations. Allergenic pollen and spores
can be identified only through standard aerobiclogical

survey. The study on the airbome pollen and spores of
Kerala was conducted by the Division as part of a MoEF
funded programme. Analysis of airborne pollen grains and
spores of southern and central Kerala was completed.
Seventy two pollen types from southern and 34 pollen types
from central parts of Kerala were recorded. Detailed pollen
miorphology of 16species was studied by LM analysis,
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As part of the enrichment of Flora of Kerala herbarium as
well as floristics of specific groups, 55 field trips were
conducted o different forest types |:-f“I'hiru'.-.m.:nlhapura m,
Follam and Idukki districts, This resulted im collection of

FBO4 SpPecimens |1|_']|:!-|1:.!;|.r|.|,_' 18]
1760 species. The collections
include 140 endemics and 25
RET species of the Western
Ghats, Notable among them
are Acranthera anamallica,
Agleia barberi, Anacolosa
densiflora, Aporiss brieradillomii,
Begonia aliciar, B. iric Hocarp,
Ceropegin elegans,
CirtHaisoRILIm ||..|'?'|rl.|.||"'_|.'l{|'_ i
macrocarpum, Cynomerta
Pourdillonii, Exacum
danamaelliayanum,
Loniothalenus  wynasdensis,
Hedvotis devicolamensis,
Humboldtia bourdillonsi, H.
ourllirig, Tmpatiens anaimadics.
I. tmvgncorica, | iigintiara,
tschaemun quilonense, [, fisheri,
Kewndrickia walkerii, Kunstleria
keralemsis, Litsen stocksii, L.
travancorica, Memecylon
royertd, Nothopegia aureo-fuloa
(Extended distribution),
Lirmnpsin fratancorioa, Crrophea
matabarica, Osbheckia
Brachystenion, Plhleboplgllim
lawsonii, Piper barberi, P.
hapitiiem, Pothos keralenzis.
Plerospermum  reficulatim,
malabarica

strobilanthes dupenii, 5,

foliosus,

salacra

Vepris bilocularis,

Vermonia beddomei, Willisia

2

4. Impateens grangis Heyne ex Wallich: b, impabans fangaches Badd
. Gareinia imbert Bourd

Plant Systematicsg,

Evolutionary Science

selaginoides etc. The species such as Litsen travameericn,
Oroplien malabarica, Versonia beddpmiel ete are additions o
TBGT. Besides tyo mew species (Crrmamonnien safivadricins
and Arundinella rawii), two new records for India (Memmecylon

royenii and Euwgenia
toddnlioides), 8 rediscoveries
after type (Begomia alicfae,
C e vt oo i g perrotiedn
[dymiocarpuis tyrata, Intpaliens
dendricola, I,

platyadena,

pandata, |
Senmerila
and 5.
sadasioani ) were recorded
Special groups of plants
collected during this period

devicolamensis

include 14 species and 4
varieties each of Dioscore
eppositifolia and .
Peribapiglle, Their taxonomic
characters were worked out,

400 specimerns representing
100 species of climbers were
collected from Trivandrum
Motable RET
climbers among them are

district,
Ampelocissus indica,
Aristolochia lagala, Asparagus
fysonil, Chonernorphia fragrais,
Cosciminm fenesbratum,
Decalepis  hamillonii, Embelia
ribes, Piper barberi, and Salacin
reticiilata.

The study on Balsams
delimited about 92 species of
which 82 are remarkably
endemic to Western Ghats, A
field gene bank under the
programme has been
established to prow ev-situ




and to standardize propagation methods to popularize rare
and ormamental balsams. The collection includes 70 wild
species and 30 cultivars. Among the wild species 24 are
found to be potential ornamentals, of which Inmptiens
fruticosa, I. grawdis, [. comepanulata and I verticillats are being
taken up for multiplication. Further, the study identified 18
endangered balsams of Western Ghats which include 1.
mcmiilis, Louriculata, I coelotropis 1. floribada, 1 campanilata, I
dendricols, I ferdoniae, 1. kulamisruenisis, |, parvifolin, I pandate,
I. phoenicea, I. platyadena, I stocksti, I. tangachee etc. The
analysis of flowering phenology indicated that about 62% of
species flower during July to December, 16% April to June
and 15% from January to March.

In the project on Ecological studies of RET species, 2
rare and endemic species viz., Goniothalanns riynchantherus
and G. wightii were investigated for vegetative and
reproductive’ dymamics, seed storage, vegetative
propagation etc. The study identified that over 50% of fruits
were predated by the species of Lepidopfers and Coleoprtera at
the time of development. The remaining fruits dropped
dowen below the tree due to poor dispersal of which nearly
3% were damaged by beetles and this reduced the soil seed
bank. Seedlings from the remaining seeds were destroyed
by grasshoppers resulting in poor recruitment. All these
factors cither alone or in combination lead to rarity in
distribution in natural habitat. 900 RET species werne
enumerated based on literature and herbarium survey and
reconnaissance field studies.

15 endemic and RET medicinal plants of Western Ghats
were selected to develop viable populations in the long run.
The study centered on population structure, dynamics,
environmental effects, extinction risks, growth
performance, conservation strategies etc. The candidate
species were Coscinium  femestrabum, Canarfiem strictumr,
Dysarylum  malabaricum, Embelia ribes, Garcinia morella,
Emema attenucta, Myristica dactyloides, Myristica malabarica,
Ochreinmuclen missionts, Persen macrantha, Piper barberi, P
lomgum, P wnullesua, Trichopus zeylanicus ssp. Tranvascoricus
and Vaterin indica. The study identified both intrinsic and
extrinsic factors responsible for inducing rarity in the
populations, As part of the conservation programme, 7000
seedlings of these species have been produced and
reintroduced inm & MPCAs for assessing their growth
performance. The notable achievements in the programme
are development of novel clonal propagation techniques
and ideal seed storage practices for all the species for the first
timne,

Insect-pests associated with the Goniothalamus
riynchantherus and G. wightii were collected, identified and
the insect interactions at various stages of their life cycle
wereanalysed. The identification was made in consultation
with Department of Zoology Calicut University, Z5I

Kolkata and Kerala Agricultural University
Thiruvananthapuram. The insect-pests were Cryplorrfiyrons
sp. and Ochyromerra sp. (Curculionidae), Polyrrhachis furcata
and Techuomyrmex albipes (Hymenopbera), Digitipes
eoonoorensis (Chilopoda) and Olios sp. (Arachnidae).

In the course of ecological study some of the shoot tips
of Gontathalamus wightii plants in the population were found
to be seriously diseased, clustering together into broom like
formations with very much reduced leaves, Symptoms
indicated Witch’s broom disease caused may be by
virus/Mycoplasma Like Organism (MLO). The pathogenic
activity was so intense that ultimately it leads o the death of
the plants. TEM studies at Sree Chithira Thirunal Institute of
Medical Science and Technology, Thiruvananthapuram
confirmed the causative organism as MLO. Investigations
are being continued to trace the nature and intensity of the
disease in the population,

A taxonomic study on the economically important
genus Cimmamomumn (Lauraceae), a difficult group of habitat
specific and highly polymorphic plants was undertaken to
delimit the number of species that actually occur in the wild.
130 specimens belonging to 11 species were collected from
different parts of Western Ghats. Important among them are
Cinmamomum digbium, C. heyneanum, C. perrottetii etc. Fresh
descriptions based on field and microscopic study were
completed. A new species of the genus has been
communicated based on the study.

The genus Soperil, a beautiful annual herb mostly
confined to higher altitudes of Western Ghats, also needs to
be evaluated taxonomically due to their complicated
morphological structure and habitat specificity. 5o far 80
gptﬂmummpmsenling?ammhaw,-ht-ﬂnmnllmcted,wh'ich
include 2 rediscoveries, Somerile depicolpmensis and 5.
sadasrmdini,

Eventhough the members of the the “Yam' genus
Dipgcorea  (Dioscoreaceae), have manifold economic
importance, they are not taxonomically well studied in India
due to their various phyllotaxy, dioecious nature, difficulty
in collection of underground tubers. A study has been
initiated to collect fresh specimens from Western Ghats with
the objective of bringing out a monograph on this important
group. So far 12 species and 4 varieties each of Dioscore
popositifolic and D. pentaphyils were collected. Detailed
morphological and anatomical studies were conducted. All
the callections were introduced into the garden for assessing
their performance.

A study has been initiated to catalogue RET species of
Waestern Ghats which are facing extinction risk as per the
guidelines of TUCN, Perusal of secondary data and field
collection emumerated nearly 900 species of conservation
impaortance. These species were further classified as Extinct,
Extinct in the Wild, Critically Endangered, Endangered,
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Vulnerable and Least Concern based on the extent of
fccurnence, area of occupancy, biology. potential value for
trade etc. Some important RET species of Western Ghats are
Adhatoda beddomed, Agloin malabaerics, Abama Irramcora,
Capparis fusifera, Ceropegia beddomer, C. bourdillonii, Dialium
travancoricum, Garcinda fmberti, Hismboldiia banrdillonii,
Inmpatiens anmimudica, Janakia arayalpatira, Paphtopedilum
druryi, Piper barberi, Poecilonewron paucifiorum, Syzygium
bowrdillonii, 5. Feroamcorinm, Ir"rmwrfnuirbn‘mgu-ﬂ.risﬂc. This
status report will be of immense use in developing suitable
strategies for both fi sitw and ex sty conservation.

Thottea barberi {Aristolochiaceae) is an endangened
plant found in the evergreen forest of Thiruvananthapuram
and Thirunelveli hills of Southern Western Chats. A
population of the species was located in Agasthyamala. In
arder to understand the causes of low seed production and
narrow distribution, reproductive biology of this species
wasstudied. Pollen fertility, viability and i vitre and i vive
pollen germination were determined. The degree of sterility
was 31%. Maximum pollen germination of 14.6% was
obtained in Brewbaker's medium supplemented with 10%
sucrose. The percentage of pollen germination on the
stigrmatic surface was 8.72%. Pollen tubes grow only ¥ of the
length of pistil and subsequently ceased bo grow resulting in
unfertilized ovules. Pollen sterility, low fertilization and
fruit set are the major reasons for low populations in the
wild,

Reproductive biology studies were also condueted in 2
rare and endernbc balsams namely Impatiens hensloriang and
I verlicillata. Both the species were poorly distributed in the
wild mainly because of habitat loss, narrow environmental
niche, low percentage of seed germination ctc. The
investigation included phenological studies, pollination
mechanism, pollén-pistil interaction, reproductive
efficiency, standardizing vegetative propagation and
establishment of ex-situ field gene bank. It was observed
that |, henslowiars reproduced by cross pollination and in the
natural condition 76% frult set was observed while artificial
cross pollination enhanced the fruit set to B4%. 1. perticillata
reproduced by rooting at nodes in natural condition and
there weas no fruitset.

Astudy toassess the quantum of availability of NWFPs
in Southern Kerala including habitat analysis, distribution
pattern, quantification, current methods of harvesting.
regeneration status of various species of this category was
undertaken to cstablish the ecological sustainability of
NWEFPs in future. The survey had been completed to an
extent of 1648 km' in 12 forest divisions under Trivandrum,
Kollam, Pathanamthitta, Idukki and Ernakulam districts,
The study quantified the growing stock of 82 MWEFPs out of
13 species recognized officlally by the State Forest
Department.
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Myristica stommps are one of the fresh water wetland
ecosystems of the Wiestern Ghats, presently vanishing due to
anthropogenic pressures. At present these SWamps are
scattered in and around Shendurney, Kulathupuzha and
Anchal forest ranges of Southern Kerala. A study was
carried out to prepare status report of these EWTTS
focusing on floristic, habitat and vegetation analysis along
with the climatic and edaphic factors, conservation value
ete. The study revealed that these swamps have a high
distribution of arborescent species and undergrowth was
found to be poorly developed. The vegetation is evergreen
comprising of about 58 angiosperms belonging to 54 genera
and 3% families of which about 50% are tree species. The
average tree density is 410 per hectare. Among the floristic
indices, the average Simpson’s index is 08808, the average
Shannon-Weinner index value is 02830 and average
equitability value is 1.0353, These indices indicate that the
diversity is comparatively high especially of trees. A large
number of foristic and faunistic associations were also
observed in this ecosystem. The GBH and frequency
distribution revealed the absence of large stands of Myristica
malabarica and Knema attemeata along with invaded grovwth
of non-swamp species such as Vateria indica, Kererblrogrtng N
sp.. Elneocarpus sp. ete, indicating deteriorating trend of the
swamps. In a typical swamp, the undergrowth is
predominated by Lagenandra ovata while in changing
conditions it is replaced by Pandarmus species which in tum
indicate the trend of succession in the near future that the
swamp will be converted intoevergreen vegetation.

Ethnobotanical studies undertaken in North Kerala has
resulted in the identification of 260 species of medicinal
plants used as single drugs, 72 species in compound drugs,
N&edibles, 43 plants used in artefacts, 6 fiber yielding plants
and 15 used in construction by tribals. In addition, 66
taxonomically important species growing as natural
associates were also collected and identified.

Under the Biosphere Reserve Programme, the Institute
was designated as lead centre for Agasthyamalai, Milgiri
and Gulf of Mannar Biosphere Reserves. Based on collection
and synthesis of physical, chemical and biological resources
of Nilgiri and Gulf of Mannar Biosphere Reserves, 2 status
reports were prepared, based on which the UNESCO
recognized both the Reserves and posted them in the
Metwork of World Biosphere Reserves. A Compendium on
Nilgiri Bicsphere Reserve was brought out, which serves as
Ready Reckomer to forest managers, scientists, policy
makers and stake holders for evolving management
mechanism for conservation and utilization of natural
resources. Presently TBGRI is recopnized for its expertise in
BR management programme co-ordination and the
Ministry of Environment and Forests has entrusted TBGRI
with the preparation of the status repart of other bicsphere




reserves. Recently, the MoEF had sanctioned the 2 phase
including Agasthvamalai BR for co-ordination up to 2008,
The herbarium (TBGT) is well omganized. The new

herbarium  building constructed with the financial
assistance from the Ministry of Emvironment and Forests,
Govi. of India to the tune of Bs. 25 lakhs is now ready for
oCoupation.

The herbarium at a glance,

1 Specimennumberin Herbarium as
on Decemiber 2005

Mumber of specimen processed
Mounted for filing

Unmiounted for referencs
Mumber of specimens incorporated S
Mumber of Momenclature correction carried out SO0
Indexing of General Herbarium specimens M
Mumber of shests renovated Tl
Maintenance of general Herbarium specimens
(Fumigation)
10 MNumber of enguiries attended
11 Mumber of classes ftraining conducted 40

Library

The Library continued to support the research
programmes of the Institute with its valuable resources. It is
computerized for both house keeping activities and
information retrieval purpose by using Library software,
Internet connection is available in the Library. The Library
also caters to students, researchers and scientists from
outside. It has a collection of 7888 books and 3000 back
volumes and subscribes to 75 journals. Free online access ks
available for 5 titles, Library acquired 415 books during
2004-2006. All these books have been technically processed
and maintained in the concerned collections ready for use
by members.

Service provided

Indexing

Selective Dissemination of Information

Current Awareness

Conference Alert

Mewspaper Clippings

Fhotocopying

Internet

1750
2350
LY
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Media interactions

S. Rajasckharan 2004. An interview on the medicinal
plant ‘Neem' (Veppu) under the programme
‘Dushdasasyangale aduthariyuka’, broadcasted on 257 July.

5. Rajasckharan 2004. An interview on ‘Fast Food and
Health” in the ‘Niramala’ programme broadeasted by AlR,
Thiruvananthapuram on 24" October.

5. Rajasekharan 2005. Participated as a panelist in a live
programme “Samvadam’ on Patent Amendment Bill, 2005
on 30" March by Doordarshan Kendra,
Thriuvananthapuram.
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Awards /f Honours /

Memberships / Ph. D. Awarded

V. Babu was awarded Ph. D, by University of Kerala
(2004} under the guidance of Dr. A Subramondam.

B.5. Geetha was awarded Ph. D, by University of Kerala
(2004) under the guidance of Dr. Latha PG,

Joseph Mathew, UGC-FIP fellow from Mar Ivanios
College, Thiruvananthapuram was awarded Ph. I by
University of Eerala (2005) under the guidanoe of Dr. ¥,
Caearge.

C. Sathish Kumar accepted De B, P Pal Mational
Environment Fellowship of MoEF, GOLon 18% January 2005
and since then he has been relieved of his official duties to
workexclusively on the project for a period of two years.

The Malayalam Edition of India Today has selected, .
Sathish Kurar as one among the 25 most influential
Keralites for the vear 2005 (He ranks 18" in the list)

IAAT during its Executive Council on 30 December
2004 selected C. Sathish Kumar as a Fellow of the Society.

C. Sathish Kumar has been selected for D V. V.
Sivarajan Gold Medal for the year 2006 by the LAAT during
its 15" meeting at Magpur during 20-21 October 2005,

A Subramoniam was clected as Member, Executive
Committee, Indian Association of Biomedical Scientists
(2004}

5. Rajasekharan was nominated as Expert in the District
level Special Advisory Committee in the group Forestry and
Bio-resource Management under the Rashtriya Sram Vikas
Yochana, Govt. of India.

5. Rajasekharan was nominated as a Team Co-ordinator
of PREITHV] a Global Eco Meet (Intermational Seminar,
Exhibition and Business Meet) on Eco-friendly Life Style
and Products organized by Swadeshi Science Movement of
India in association with Gove. of Kerala,

5. Fajasekharan was nominated as a Core Committee
Member for improving Kerala Statistical System
{Environment and Forest, Water Besource Sectors) under
the UNDP project.

5. Speni was nominated as a Member, Biotechnology
Board of the Vellore Institute of Technology.

The Department of Agriculture, Govt of Kerala has
nominated D, 5. Seeni an External Expert for assessing their
floricultural programme.

P. M. Krishnan was awarded First Prize for the oral
presentation on “Plant info-software for the management of
biodiversity information”. (Sreekumar, 5. Biju, C.K. and PN
Erishnan) in the ICAR National Symposium held at KALL,
Thrissur 2005.

P. N. Krishnan was nominated as a Member, Board of
Studies in Bipinformatics, Calicut University.

Mr. 5. Suresh won Special Mention in The Sanctuary

|
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ABN Amro Wildlife Photography Contest held in 2004 for
his photograph Green Vine Snake and Mating Coffee
Locusts: Sanctuary Asia 24(6): 137

Mr. Raju Antony, Technical Officer has been listed as a
preridologist by International Association of Preridedogists,
USA and he is included in their Annual Review of
Pteridological Resarch (ARPR), Directory for
communication among Preridologists.

Invited Talks

Mathew P | delivered a talk on ‘Assessment of
intraspecific variation in Black Pepper to the trainees
attending the Training Programme on Wild Relatives of
Crop Plants and Post collection Care of Germplasm,
conducted by NEPGR Regional Station, TrichurS o8 Oct. 2004.

Mathew P ] delivered a talk on Conservation of NTFP
vielding Flants at Forest Training School, Arippaon 17-11-2004.

Mathew I ] and Mathew Dan presented invited talks in
National Seminar on Conservation and Utilization of
Medicinal and Aromatic Plants at Devamatha College,
Kuravilangad on 14-10-2004.

Mathew P | delivered a talk on ‘Conservation and
Cultivation of Medicinal Plants' in the Seminar on
Cultivation of Medicinal Plants conducted on 09-09-2005 at
¥MCA Ernakulam organized by Agri. Export Zone, Dept.of
Agriculbure, Gove.of Kerala,

Mathew Dan delivered a lecture on "Scope for the
Cultivation of Medicinal Plants’ at Krishi Bhavan, Konni on
18-11-2004.

Mathew Dan delivered a lecture on Tmportance of
Medicinal Plants® in Skill cum Technology Up gradation
Programme organized by KITCO at Malappuram on 4-12-
200k,

Mathew Dan delivered an invited talk on "Essential ails
as WTFI™ at Forest Training School, Arippa on 17-11-2004.

Mathew Dan delivered a talk on "Medicinal Plants
Cultivation at Krishi Vigjan Kendra, Mithranikethan on 23-
11-20005,

Mathew Dan delivered a talk on ‘Importance of
Medicinal Plant Conservation’ at State Training Centre, The
Kerala State Bharath Scouts and Guides, Palode on 25-11-
205,

Mathew Dan delivered a talk on ‘Identification of
Medicinal Plants and its Cultivation” in Job Training to VHS
Students at KVE, Mitranikethan on 09-11-2005.

Mathew Dan delivered a talk on “Heavy Metals in
Ayurvedic Formulations' in One Day Seminar on HAyur
Vision organized by Dept. of ISM, Pathanamthitta Dt.On 10-
11-2005,

Mathew Dan delivered a talk on Medicinal Plant
Cultivation at Vinobanikethan, Thiruvananthapuram at a

n

Training Programme for Rural Women on 15-12-2005,

Mathew Dan delivered a talk on ‘Conservation and
Cultivation of Medicinal Plants’ at Rehabilitation
Flantations Ltd. Kulathupuzha an 20-12-2005.

Mathew Dan delivered a talk on * Agricultural Practices
and Conservation of Important Medicinal Plants' in
connection with AEZ Training for Medicinal Plants at
RATTC, Kazhakuttam on 22-12-2005,

Rajasekharan 5 delivered a talk on Cultivation of
Medicinal Plants' in a seminar organized by Kerala
Ayurveda Manufacturers Association at Alappuzha on 24°
April 2004.

Rajasekharan 5 delivered a talk on Medicinal Plant
Cultivation and Herbal Drug Development at a workshop
organized for the farmers and healers by KITCO at
Malappuram on 25" June 2004,

Rajasekharan 5. delivered a lecture on Conservation
and sustainable Utilisation of Medicinal and Aromatic
Plants at Agricultural College Vellayani on 20* Movember
2004, in connection with All India Winter School Training
Programme.

Rajasckharan S Presented a concept paper on
Vanasamrakshaneevam’ [Save the Forest and Save Life) at
Forest Headquarters, Thiruvananthapuram on 7 August
H00H.

Latha P G delivered and invited talk on "‘Glimpses of
Ethnopharmacology at TBGRI on 27 March 2006 at 5
National Seminar on Medicinal Plants organized by ARI,
Poojapura’

Rajasekharan S attended a workshop organized under
the GPCA organized by Kerala Forest Dept, at Kottayvam on
207 September 2004,

Rajasekharan 5 delivered a talk on Ethnomedicobotany
at Spectrum 2004' organized by Academic Committee on 5.
N College, Chempazhanthi, Thiruvananthapuram on 17
Movember 2004,

Sathishkumar C delivered a lecture on ‘Orchids of
India” during the Annual General Body Meeting of Kerala
University Botany Alumni Associa tion on 25 May 2005.

Sathiskumar C presented a talk on “Prospects and
Froblems of Orchid Cultivation in Kerala™ in the meetiryg of
Wayanad District Cut- flower Growers Association at Sultan
Battery on 10™ November 2005,

Sathiskumar C attended the National Seminar on
Biodiversity Conservation organized by Department of
Eﬂuh}f,NSEHinduCnllrge,ChangﬂancMr}'.:lnddeti'l.-'-r.-md.
a lecture on “Many Worlds of Orchids” on 20™ December
2005,

Subramoniam A delivered a talk on ‘Uses of
Pharmacological Research on Forest Medicinal Plants’,
Organized by Navadarshini Mahilasamajam on 28*
Mewvembier,




Peopleand TBGRI

Members of Diary Development Department, Trivandrum.

Students of Govt. UPS, Vanchivoor

Studentsof Sree Budha College of Enginecring. Pandalam

Students of Agricultural University, Trivandrum

Shudents of AL-Ameen College, Aluva

Students of Bishop Moore College, Mavelikkara

Students of B. R. M High School, Elavattom

Studentsof 5.%. H.5. 5, Parassala

Members of Zoological Society of Kerala, Kottayam

Members of Ayurveda College, Kottakkal

Students of 5. B. College, Bharathannoor

Students of PS.G College of Arts & Science, Coimbatore

Members of Oushadhi, Trichur

Students of 5. Joseph's College, Trichinappalli

Students of Little Flower College, Guruvayoor

Students of Parasakthi college, Courtallam

Students of 5. K. V. Vocational Higher Secondary School,
Kottarakkara

Students of M.5.5, College, Milamel

Studentsof Alagappa University, Karaikudi

Students of Kerala Forest School, Arippa

Students of Mitranikethan Peoples College, Trivand rum.

Members of Bethany Academy, Thiruvalla

Students of Govt. Higher Secondary School, Kadakkal
Members of Santhi Sadan Mature Case, Pathanamithitta
Students of Govt. H.5.5. Eollam

Members of Agriculture, Horticulture >ociety,
Kuthuparambu

Students of Ayurveda Mahavidyalaya, Nashik

Studentsof Concordia Lutheron HS, Thiruvananthapuram

Students of Ramniranjan Jhunjhunwala College, Mumbai

Students of Christ Magar Secondary School, Trivandrum

Students of Shree Gulabkunverba Ayurveda
Mahavidyalaya, Jamnagar

Students of Saradakrishna Homeo College, Kanyakumary

Students of St. Berchman's College, Changanacherry

Students of Mar Gregorious School, Pathanamthitta

Students of Kuvempu University, Shimoga

Students of Shalom Public Schoeol, Pathanamithitta

bembers of 5. Thomas Evangelical church, Kottayam

Students of Govt, Vocational H. 5. Trivandrum

Students of 5. V. G, V. H. 5., Pathanamihitta

Members of 55 Thomas Evangalickal church, Eottayam

Students of Govt, Vocational School, Trivandrum

Students of 5, VLGV H.S., Pathanamthitta

Students of Govt. U, P School, Sreckariyam

Students of Govt. Siddha Medical College, Chennai

Students of Victory Vocational H. 5, Memom

Students of Kavyattu English Medium School,
Pirappancode

o
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Membersof Crescent Teacher Training Institute, Panangode

Students of Agricultural University, Padannakkadu

Students of Higher Secondary School, Maranalloor

Memebrs of Kerala State Service Pensioners Union, Kollam

Studentsof Govt. Higher Secondary School, Chavara

Studentsof M. C.H.5.5, Kottukkalkonam

Memebrs of Vellanadu Child Development Centre,
Trivandrum

Students of 5t. Antony’s UL 1L 5, Kotakkal

Studentsof 5t Xavier's High School, Pevadu

Students of Bapuji Avurvedic Medical College, Shimoga

Students of GG, B, Pant University, Uttaranchal

Students of Christian College, Kattakkada

Students of DrG, B. Public School, Meyyvattinkara

Students of 5. M.V Govt. High School, Trivandram

Studentzof MNalanda Public School, Trivandrum

Students of 5t. Xavier's High School, Peyadu

Students of Sree Marayana College, Cherthala

Students of Govi. H.5.5., Malayinkeezhu

Students of C. M. 5. College of Science, Coimbatone

Students of Govt. School of Visually Impaired , Trivandrum

Students of Venus Tuition Centre, Kallara

Students of Govl. U P.5, Jawahar Colony, Pacha

Students of Govt. UL LS, Ambalathara

Studentsof Govt. Model H. 5., for Girls, Pattom

Studenis of Sarvodaya Vidyalaya, Malanchira

Students of Indian Central School, Peroor

Members of Viswadarshini Teachers Training Institute,
Trivandrum

Students of D, Yashwant Singh Parmar University, Solan

Studentsof Govi. U PS5, Peringamala

Students of 5t. Antony s L. 5., Trivandrum

Membersof R.C. LS., Keerharoor

Students of DLV LAP. School, Pallickal

Students of Gove. U.P.5., Attingal

Members of Asan Memorial Teachers Training Institute,
Trivandrum

Students of Malanda College Computers, Bharathannoor

Studentsaf Govt. Ayurveda College, Trivandrum

bembers of Block Resource Centre, Kaniyvapuram

Students of Gove, Model L. E.5, Quilon

Students of Shri, Vodyadhiraja Memorial H. 5., Kollam

Students of Govt. L. P.5., Medumangadu

Students of Janatha Higher Secondary School, Attingal

Students of Igbal English Medium L. P.5., Palode

Srudentsof Govt. U.P.S.Enathu

Students of Govt. U L5, , Thirumala

Studentsof M.G.U.P.5., Thottakkadu

Studentsof Sir Syed College, Thaliparampu

Students of Govt, Town L, .S, Kilimanoor

Students of Govt., UPSchool, Anchal

Students of St. Joseph's College of Engineering, Chennai




Studentsof Govt. U, P. School, Thirumala

Students of Govt. L. P.School, Chithara

Eludt"nl:b'nfGIJI.‘LL'-I’.E._.Pﬂlkulangar’i

Students of Lutheran U.PS, Parassala

St.iFFnfUnlveni:ilyEnlJugEnmecherEdum:iun,l:inﬁayam

Members of Vegetable and Fruit Promotion Council, Kerala,
Trivandrum

Students of |. 5. English Medium School, Aramana

Students of 5¢. Theresa's U. P. School, Kattakada

Emdenls:&jnmal!‘.luhammedCﬂl]u.-gr:,'l'eruchir.:ppalji

Students of Sree Narayana Trust Central School, Kollam

Members of Sreenagar Association, Manacaud.

Students of Vocation Bible School, Kulathupuzrha

Members of Kerala State Chalachithra Academy,
Trivandrurm

Members of Agriculture, Horticulture, Society,
Kuthuparamia

Members of Centre forOrganized Research in Education,
Trivandrum

5+udrnl5-|:-[‘-’ﬂ-¢:|'rinmlTt.liningfmqu-,l’mjappum

Members of Promotion of Excellence among  Gifted
Children, Trivandrum

Members of Krishi Vigian Kendra, Kavamkulam

F-imnbe-rsnf.-’|..P.R.!'.-'ITunu.-hq:rsl'ra.hﬁngInsl:ltuﬁh.lﬁull.am

shadents of Child Development Centre, Palode

Members of Madhava Mahila Mandir, Trivandrum

Students of Regional Institute of Medical Sciences,
Kottayam

Squ:l-untsnfMany'nﬁchml.,hdamppal]y

5tudfntsnf5t.11wm'scnlh-gi:,}:uchl

MembcrsnfL.M.t-lF:u-sj-.ienLu.-'-.ssu-:jatium:\tthgal

Students of Vaidyaratnam PS. Varier Ayurvedic College,
Kottakkal

Kerala Mahila Samakhya Society, Trivandrum College of
Forestry, Trissur

Students of 5t. Theresa’s College, Emnakulam

Students of M. G. Higher Secondary School, Thumpaman

Students of St. Stephens College, Pathanapuram

Externally Funded Projects

8L No. Coda

1 A1

Project

“Develcpment of standards of selected therapeutically important

Students of Govt. B. H.5.5 & V. H.5.5, Attingal

Students of Gujarath University, Ahmedabad

Students of . V.5. M. Higher Secondary School, Oachira

Studentsof 5. B.College, Bharathancor

S'I.'udlmmnl'Shri.T’-‘irma.ka.l}‘aniCul[ege,.ﬁ.]wnkuri:‘hi

Students of Kerala Agricultural University, Padanakkadu

Students of Gulbarga University, Gulburga

Students of Rajiv Gandhi Education Foundation, Kadalkkal

Students of Nousari Agricultrual University, Mavassari

Students of K. R. College of Arts & Science, Kovilpaddi

Staff of Centre for Development of Advanced Computing,
Trivandrum

Students of P.5.G. College of Arts & Science, Coimbatore

Students of 5t. Mary's College, Thutukudi

Students of 5. F. R. College of Women, Sivakasi

Students of Govt. College, Kottayam

Students of Madanapalle Institute of Technology & Science,
Chittor

Students of St Thomas Central School, Trivandrum

Students of N.5.5. College, Nilamel

Students of Women's Christian College, Nagercoil

students of Smt. Chandibai Himathul Mansukani College,

Maharashira

Students of Pazhassiraja N.S. S College, Mattannur

Students of M. V. College of Science , Mumbai

Students of Sanrasthra College, Madurai

Students of Marey College, Palakkadu

Students of Mar Athanasius College, Kothamangalam

Students of Govt. Girls Higher Secondary Schosl, Kottayam

Students of Kerala Agricultural University, Trissur

Students of Farook College, Calicut

Students of Devamatha College, Kuruvilangadu

Students of Mahathma Gandhi Memorial College, Udupi

Students of Sathya College, Mumbai

Students of Shanmukha Vilasom Higher Secondary Schowol,
Kollam

Students of Model BHSS, Kollam

Mame of funding apency
Indian Councll for Madical Research
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of biological wealth in South-Western and Nerth-Eastem parts of Indla®

Department of Bictechnalogy
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Kulamavu and Wayanady MPCAs™

"Establishment of database for Milgiri and Guif of Mannar blosphere

FESanvg |

FRLHT

Ministry of Environmant & Forests
ovt. of India




“National Agricultural Technclogy preject on sustainable management
of plant bindiversity”

Taxonomic data crganization of wild species of piper and curtuma in
India and DRA Enger prinking studies of selacted endemic spacies”
“Tessue citure assisied Soriculure for self employment and income
generation of economically weaker woman in selected vilage
panchayaths of Kerala®

*Men Wood forest Producs including edicinal planis”

*Black mildew disease on wales (Accacia spp.) in Kerala Staty”
*Dmamaental rsources al Shola forests of Kerala®

“Collaction, evaluation and documentation of mushroom gamplasm of
Thee Waslarn Ghats®

"4l Incita Coordinated Research Project on Orchids”
“Mational Gene Bank for Medisingl and Aromatic Plants”
“Regenaration of plants from Agrobacterium Rhizogends induced Hairy
Roats and comparative field parfommance

and Hairy Root derived plants of Plumbago Rosea L

“Value Added Coftage Industry’

*Sirengthening of Ayurvedic pharmacopiel standards of lsm drugs *

*Proloplast shudies in Anthurium Andraganum’
Gent. of Kerala

“Establishment of Sub-Distribuled Information cenire at TEGRI under
Bic informratics Programene”

*Consultancy Senice on implementation of pllol participatory
programme of consesvation and sustainable utiization of medicinal
and aromatic plants” (Word Bank Consulancy Programm)

*Study on mutualism bebween Cullenia exarilaby and verlebarzia
commaify in the tropical forests of Silent Valley, Kerala®

Phammacopiel screaning of selecied iraditional medicinal plendophyles

d\'ﬁﬂﬂmﬁ:ﬂﬂmﬂﬁﬂ;ﬂwmﬂ
pnAISing Spacies”

“Conservation of selected rare and sconcmic Rattan palms of the
Westem Ghats through in vitro muliplication ard re introduction”

"Puyankufty Hydro Electric Project”

“An infegraled approach for the sustainaile developmant of mushroom
indusiry with actve parsicipation of the tribals and weaker saction in
selected localities of Kena

“Hepatoprotective studies on selected Medicinal Flants of the
Wastern Ghats, Kerala”

“Investigaticn on the Macrofungal Diversity in the Thenmsaks Forest
Division of Western Ghats of Kerala®

“Wational Gene Bank for Medicinal and Aromatic plants™ (Ill phase)

“Coflaction , M and Reintroduction of some andemic
Zingibers of Westem Ghats, Kerala®

of corventional, Tissue culbse
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ICAR

Dapariment of Bictechnology

Department of Biolechnology

Forest Department, Govt. of Kerala
Forest Deparment, Govt. of Kerala
Forest Degartment, Govt. of Kerala
Forust Department, Govt. of Kerala

Mintgiry of Envimonenaent & Forests, Govt. of India
Departmant of Bastechnoiogy

Scienog, Technology & Environment Dépament,
Gowl. of Kerala

Planning & Econdmic Aairs Depariment,

G, of Kerala

Ministry of Healh & Family Weltare, Govl, of India
Seienca, Technology & Erviranment Departmest,

Department of Biotachnology

Forest Departmaent, Gout. of Kerala

Miniatry of Erironment & Forests, Govl. of India

Foresi Depariment, Gov. of Kemala

Minisiry of Environmant & Forests, Govt. of Inda

KSEB
Department of Blotachnology

Science, Tachnoloy & Environmeant Depatment.
Govt. of Kerata

undier WGOP, Planning &Econcmss Affairs
Deparkment, Govl. of ek

Dapartment of Batechnclogy

undiasr WGDP, Planning & Econcrnt Affairs
Depariment, Govi. of Kemla
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“Bamboo and Reed Resource Enhancement in Kerala®
“Establishment of a Mileu-Based Sanctuary & Conservabon
Education Centre of Medicinal Plants of the Wesiern Ghatg®

“Irdussirial Developmenl and Economic Upkfment of Weaker
Sachons through Bisdarliimar Manulaciuring”

“Ex-silu Conservation and Sustainabla Utilsation of Rare, Endemic

and High-Value Medicinal Plants of Southern Weslem Ghats through

In Wilra Multipfication and Evaluation of Cuality Retention-A Lab io Land
Programmme”

“Anti-cancer shuthes on seleclsd medicnal plants usad in tradibonal
medicines of Kerala fo treat cancer/cancer like symploms”,

"Chemical Progpecting and DNA Finger Printing of Andrographis
paniculata”

“Consenation through Micropropogation & rentroduction of rane and
endemic plants in Ayuneda”

“Establishment of Germplasm collecton of Palms and Pennsutar India
and Devalopmeant of Palmetum”

‘Eco-tawonomic shudies of the grassiand vegetabde of Kerala®

“Induction and Priyvicchemical imeestigations of normal and hairy root
Cultures of Decalepes arayalpathra, a olically endangensd
medicinal plank

Microbial Biomass and litter desompositon

“Economic, inancial and manageral evaluation and upgradation of
enxdsing scenanid in rural end urban smal scale mushroom cultivafion
and processing unils in Kerata®

Esiablshment of seed bank, propagation and ex it consenvation of
endamic and threalened spacies of W. Ghats

“Sudies on anbi-viral properties of some kmown medicinal planks
Vig=g-wis pimylamedicing development

"Micropropagation and cultvation of mast sought after medicinal harbs
used in Ayurveda and allied systems with people’s parficipation”

*Establishmend of seed and Polien Cryobank for ex-5ilu conservation
and sustianabie wiiizabon of orchids of Waslem Ghals”

"Wetworking of mushroom production and processing units for effective
employment generation and uplifing the socic-economic status of
womien, ribas weakar sechons”

screaning and isolafon antifungal microorganisms from tha
Sacred groves of South Keralp

Indigencus Kncadedge Fedated b Medicnal Plants A Sursy in the
Digtrcts of Thinavananthapuram, Kollam and Pathanamthitia

Isolation and charactenzaton of genes involved in the requiatony

stps leading to the biogyrihesis of hencin using transcript profiling
technology and malsboiic engineering of andrpgrapholides
accumulaton in Andrographis paniculata Nees by modulation

of the isoprenoid precursor pogl with expression of plasticidal
Deaxyyiuloss phosphats synthase and cytosolic HMG Cod reduciase

Mezabolic engineering of Andrographabioles Accumulation in
Andrographis paniculata Mees by modulation of the soperenoid

Department, Gond. of Kerala
undar WEDP, Planning & Economic Affairs
Department, Gowt, of Kerala

under WGEDP, Planning & Economic Aftairg
Departmant, Govl. of Kerala

under WGDP, Planning & Economic Affairs
Depanment, Govi. of Kerala

Forest Dapartment, Govi. of Kerata

Depariment of Biolechnalogy
Department of Biatechnalogy
Department of Biotechnology

CSIR

Ecianca, Technology & Erviconmen| Department,
ot of Kerala

Forest Depariment, Govt. of Kerala

Dept. of Scence and Technology, Govt. of India
Minigiry of Endronmient and Forests, Govt of India
Department of Biotechnalogy, Gow. of India
Depl. of Science and Technology, Govl. of India

Depariment of Biotechnology, Govi. of India

Department of Biotechnology, Govl. of India

Sciance, Technology & Environment Deparimeant,
ovt. of Karala
Siate Planning Board, Govi. of Kerala

Deparimand of Biotechnology, Govt. of India

Department of Biotechnalogy, Gowt. of India




precursor paal with expression of palastidial Decoyrylulose phesphate
synthase and cylosolic MMG Cod reductase g

Nutraceuticals from indigencous ediblis mushmans

Seed Blology

Cuttivaion of high valub medicinal and aromatic plants through
conventional and non-conentional methods: for empowesment

of rural worman in the selected localities of Kerala A novel paricipatony
programime for incoma genaration

“Hakshthravanam®

Callection, propagation, reintroduction and popularization of Ten
endemic irees species of weslem ghats

Tisswe culture mulliphcation for mass production of selecied
economically important bamboos

Culthvation, conservation, and sustainable ulilization of medicinal plants
thicugh jeoples paticipation

Congulancy on Implementation of Pt Paricipatory Programme for
Corsgnation and Sustainabla use of Madicinal and Ammatic Flants

Devadopment of Scientifically valdaled Nutreceuticats from selected
midicinal plants of Westem Ghats

Red Data Book cn Indian Orchids BIF. Pal Mational Enviranmenial
Fedlowship

Hepatoprotective shudies on ihree selected medicinal plants of Kerala

Studies on Feproductive Biclogy of ssleced rars, endemic and
horticutturally promising balsams from W, Ghats

Congervabion siralegies and pharmacological evaluation of
;mﬁmm. Ex Hook. I an endangerad ethnomedicinal pland
W, Ghats

Irdectnity and effecivenoss of Arbuscular mycorhizal fungi on some
miedicingl plants of W. Ghats

Plant Crab Association in the Mangrove Ecosystemns of Karala
Establishmant of MMPG ai TEGRI, Paloda,

“Ex-situ consanmbion of Arborescent crop relatives of Westem Ghats,
giving emphasss to endemic and RET species”
“Sudies on tha Eco-Mycomhizal fungal diversity in different fores! types

and their association with endemic, indigenous and exolc spaces in the
Westam ghats forests of Thinerananshapuram district, Kerala,

Lead Coordination irssitution for Agasthyamalal, Nilgin and Gull of
Mannar Biosphere Resanes

KSEB Programme on Biodhergity Documentation ; Indigenous
Enowiedge Companerd

Survay, Collection, Propagation of selected, thratensd palm speties
of 3. Ghats & Electranic Herbarium Database praparation of palms in

Tasic and Hallucinoganic Mushrooms of Kerala

Dapartment of Bictechnology, Gavl. of Inda
Fores| Departrent
Dapartment of Bictechnology, Govt. of India

Thenmala Eco-Tourism promobion Socioby

Planning & Economic Affairs Departmaent,
Govt. of Kerala

Planning & Economa: Alfairs Depariment
Gaovt. of Kerala

Planrirg & Economic Affairs Department,
Govt. of Kerala

Forest Depl, Govt of Kenala
Dapartmant of Bictechnology, Govl. of India

Minestry of Environment and Forests, Gowit, of India

Department of Botechrology, Govt. of India
Dept. of Sciance and Technology, Govt. of india

Dept. of Sclence and Technology, Gond, of India

Forest Dept., Govt. of Kerala

Ministry of Emvironmen and Fonests, Govl. of India
MER, Lisckrow
NBR], Lucknaw

Ministry of Enviranment and Foreste, Govl of India

Ministry of Ervdronment and Forests, Govt of India
Kerala Forest Rasearch Institute, Peachi

Plarming & Econcmic Aftairs Depariment,
Gont. of Karala

Planining & Economic Affairs Depariment,
Gowd. of Kerala




Facilities/ Equipments

HFLC Shimadeu LC- 10A5

Lyophiliser Hetosic Model FI. 2.5 with Vacuum pump
(Pleiffer-Bz43)

Gas Chromatograph Nikon 5765 with FID detector
Analytical Balance - Sartorius Basic {Readability - .0001 g)
Circulating Water Bath with Temp. control- Heto model
om

Infrared Spectrophotometer, Buck Scientific Model 500
MPLC Buchi with UV Vis Filter Photometer Detector and
Fraction Collector

Turbocap Zymark turbo Vap I1

Cross Beater Mill RETSCH Maodel SK-1

Eotavapour Buchi Model R-114

Automatic Polarimeter-Rudolf Research Analytical
Autopol TV

Automatic Refractometer Rudolf research Analytical J-257
Culewral Collections (Micro and Macro fungl,
actinomycetes etc)

Mushroom Spawn Production Unit

Mushroom Cultivation Lnit

Tropbactrin Production Unit

BOLY Incubators

[ncubated Shaker

Ertical Thermal Cyclers (PCR Machine)
Electrophoresis (V & Submarine)

Ll Docurnentation Unit

Deep Freezer

Microscopes with Photodocumentation Facility

Micro centrifuge

Flame Photometer

Nikon Oiptical Microscopes with Micro Photographic
attachment

Mikon Cameras and accessories

Leica Stereo Microscope

Research Centrifuge

Lhgital Caméra

GPS

Super cold refrigerators {-200 C)

De-humidifiers

Midterm Storage Room (150 C/15% RH)

Seed Germinators

Conductivity Meter

Muoisture Analyzer

Seed Grader

Seed Blower

Centrifuge

Deep Freezer

Desiccators

Drstillation Unit

38

Carment Cubicle

Homogenizer

Inverted microscopss

LNZ Plant

Microwawve oven
Gas Chromatographic System
Controlled Rate Freezer

Controlled Environment Incubators
Vacuum Pump

shaker NBS

PCR Machine

Gel Documentation System

High Speed Refrigerated Centrifuge
Refrigerated micro centrifuge
Liquid Scintillation Counter
Submarine Gel Electrophoresis

lce Flaking Machine
Transilluminator

Radio-isotope Study (in Bio-chemical Pharmacology and
Cell Biology)

Animal house Facility (for Rodents) for Pharmacological
Studie=s

Water Jacketed CO2 Incubators

UV- visible Spectrophotometer
Kalwega All Purpose Machine
Tableting Machine Single Punch
Blister Packing Machine

Cadmill Pubveriser

Rota - vapour Assembly

UV Chamber

Web Server

Server

Automated DNA Sequencer
HFTLC

Fully Automatic Bicanalyser (Italy)

Publications
Papers Published
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V2003, Composition and antimicrobial activity of the
essential ofl from Pittosporum neelgherrense bark ). Trop. Med.
Plants 6, 4548,

Anish, N.F, Mathew Dan and Bejoy Mathew 2004.
Stomata of in witro plants, comparative study in Curcuma
furrithie Thulasi 1:35-43
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A2004. Further studies en the antihepatotoxic activity of
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AG. 2005. Conservation and sustainable production of
Asparagics rceorosis in an oil palm (Elates gurivernsis Jacg)
based agroforestry system. . Mon Timber For, Products
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Jose, P. A. and Pandurangan, A.G. 2005, Occurrence of
twin seedlings in Gluta traoancorice Bedd. a rare and
endemic tree of the Southerm Western Ghats. Indian
Forester, 131(1): 118-120
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2004. Impact of insect pest incidence on natural populations
of Cluka travancorica Bedd a rare and endemic tree species of
thie Southern Western Ghats, India.). Non-Timber Forest
Products, 11(2):9%-102

Jose A, Pandurangan, A.G. and George Mathew.
J0(M.Insects associated with population dynamics of
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endemic tree species of the Western Ghats, |. Non-Timber
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M.2006. A few variegated mutant Jasmine for plains Ind.
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Shiburaj, 5. 2006. Chemical composition and antimicrobial
activity of the leaf oil of Amomum canmicarpum (Wight)
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Antioxidant flavonoids from Vitex pendunclueris. |, Tropical
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2004. Year round fungal airspora of Kovalam the
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Systems for Sustainable Forest MK Management” jointly
organized by Indian Institute of Forest Management,
Bhopal and Kerala Forest Dept 26-27 May 2004,

Eajasekharan, 5 Conservation and Sustainable
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