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the
%‘?zcimtaz‘s Desk

am proud to present the Annual Repaort of Tropical Botanic Garden and Research Institute for
2006-2007. The Institute continued to surge forward on the right track. A spate of exciting
action-oriented research programmes, well planned and implementad meticulously kept us
busy during the year, The major initiatives of the Institute are highlighted below:

The Biotechnology Group successfully developed cryopreservation technigues for
zygotic embryos of Myristica malabarica and Coscinium fenestratum. Significant efforts
were made to establish hairy root eullures of Plumbago rosea and Decalepis arayalpatra,
Transgenic callus was initiated from Rauvolfia micrantha cotyledenous explants. Primers
specific to plant polyketide synthase gene was used for amplification of gene of Hypericum
species.

The DNA bar coding of Bamboo species was initiated in collaboration with The Energy
Resources Institute (TERI), New Delhi. A model medicinal garden was developed with
Botanic Garden Conservation International (BGCI) support. Habenaria fabelliformis and
Seidenfia crenulata were rediscovered from Anamudi and Munnar respectively. Twin and
albino seedlings of Humboldfia vahifana and Syzgium mundagon were recorded for the first
time. The Fern collection has been elevated to the position of one of the largest in the country.
The Live Collection was enriched by 72 medicinal plant species, 20 bamboos, 8 palms, 100
orchids and 25 tree species.

The Conservation Biology Group studied the plant pollinator interactions, sexual
system and level of gene flow in two endemic species of the Western Ghats, Palaquium
ellipticum and Cassine kedarnathii,

Documentation of Traditional Knowledge related to plants used as food and medicine in
Kerala has been completed. Several ethnomedicinal plants have been pharmacologically

evaluated for hepatoprotective, antinflammatory, antidiabetic, antiallergic and antiulcer
activities.

The Phytochemistry Division has bioprospected selected ginger and Ganoderma
species from the Western Ghats. An active fraction from Sida species has been formulated
into an analgesic, anti-inflarmmatory and diuretic drug useful for arthritis.
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The Plant Systematics and Evolutionary Science Group undertook the systematic and
reproductive ecological studies on Balsams, besides several other Rare Endangered and
Threatened species. Quantitative assessment and Mapping of Non Wood Forest Produce of
South Kerala was completed. 523 collections of mushrooms were made during the period
and 48 new species of microfungi were identified.

The Library acquired 400 books and 175 back volumes increasing the collection to 8296,
Several training programmaes and extension activities were conducted during the period. The
Institute organized the International Workshop on “Conservation of Cycads of India” from 17-
20 July 2006 and the National Symposium on “Current Trends in the Development of Herbal
Drugs” from 25-27 November 2006 at Thiruvananthapuram, besides the Brainstorming
Workshop on “Biodiversity Conservation through Biotechnological Interventions” from 10-11
danuary 2007,

The Institute operated 41 Plan funded research programmes. About 15 new externally
funded research programmes were initiated, in addition to the 33 ongoing programmes
funded by various national agencies like Indian Council of Medical Research (ICMR),
Department of Bictechnology (DBT), Ministry of Environment and Forests (MoEF) etc. Our
facilities were utilized by postgraduate students from different parts of the country for projects
and dissertations. Academically, the year was highly rewarding. Three books, 12 chapters in
books and 105 research papers were published. Three students were awarded Ph D degree.

Scientists took part in several National and International conferences to present their
findings.

The year ended on a memaorable note for TBGRI. The Institute was overwhelmed by the
visit of the Honourable Chief Minister of Kerala, Shri V. 5. Achudanandan on 13" Decembear
2006. He inaugurated the new Silver Jubilee Visitors Complex, Herbarium Block and
released TBGRI publications entitled “Flowering Plants of Kerala - A Handbook” and a video
documentary CD entitled “Saga of TRGRI",

TBGRI will continue its mandate of conservation and sustainable utilization of the plant
wealth of the country, thus contributing to nation bullding by providing  leadership, scientific
expertise and infrastruciura.

The various achievements made during the period were the result of the wholehearted
and sincere efforts of TBGRI community, The guidance received from the KSCSTE, the

Executive Vice President, Research Council and the Management Committee Is gratefully
acknowledged.

5. Ganeshan

Cormvmamid 33 Cosgeirye Planl Brdeersity in God's Owes Coartry



Garden Management, Education,
Information and Training
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e Division involves in the development and
mlananmn{ﬂx-ﬂu Conservatories - the
retum, Palmetum, Femery, Jasminas,
Owchard for lesser known fruit plants, Cacti
and Succulents, Ornamental planis,
Gymnogperms and Conservatory for rare
plants of the Garden. The unit also
manages activities of the Ceniral Nursary.

Duirineg the report period 25 accessions
ware infroduced to the Arboretum. Rare
spacies infroduced are Cassine glauca,
Garcinia wight¥, Oncobs Spinasa and
Syrygium munronii. The regular
maintenance of the Arboretum and
recording of the growth performanca
continued. Under extension programmae,
saplings of star rees were propagated and
widaly supplied among the public. Selecied
economically important trees wera
multiplied and sold through the sales unit.
Uinder the WEDP project on conservation of
andamic frees, a restorathon programme
wias indtialed during 2006. 100 saplings
each of Buchnania barber, Buchnanis
lanceolara and Hurmboldiia decwrans ware
reintroducad inlo  their original habitats
Thay are regularty baing monitoned,

Fegular maintenance of the Palmatum
continued. Landscaping of tha Palmatum
and lafritic bunding 1o ihe palms was
completed. About 2000 seedlings wene
raised for sales and supply. In 2006, an
exiernally funded project on Consansation

“Sihver Jublles Visitars Complex™
baing inaugurated by the Honourable
Chilef Mintster of Kerala,

Shri V. 5. Achudanandan.

of Endemic Palms of Westam Ghals was
initiated, Exploration frips were made

throughout the siate and seeds and
sagdlings of 18 nalive palms were

TBER Arvusl Regsn 1006 - 7



a. The Lake, a sublle view
b, Goatum adure (Willd) BL natural to the gardan

¢. Calamus gambled Becc., endemic o South
WWestarm Ghats,

o the Garden. Owar 300
ni palms ware ratsed for

. in and 12000
Cenfral Mursery of the garden ook  saplings were produced in polybags. 5450

Carmmitied o Conserve Par prwariity ol Dwn Goumiry




Jasrminun stock plants wene planted in the
field, for taking clonal material for large-
scale muliplication. Rs.1,60,000/- was
eamad throwgh sale of plants

The threg-year project (2004-2007 ) on
Devalopmeant of propagation profiies and
resforalion of economically importam
andemic plands of Waslemn Ghals'was
completed in March 2007, The work
focussed on the propagation and
mulliplication of the endemic species
through standardized propagation
mathods, As parl of theis programmse
clonal propagation through stem cuthng
and air layering was achieved in Antidesma
montanum, Humboldtia wvahliana,
Hydnocarpus macrocarpa, Lagersimamia
microcarpa and SyZygium mundagom, Adr
layering of Mydnocarpus macrocarpa and
clonal propagation of Gymnpacranthera
cananca are undaer ftrial. Sead typae of
Antidesma monfanum  (Inlermediata),
Humboldlia vahiiena, Gyrmnacranthars
canarica, Hydnocarpus macrocarpa
{Recalcitrant) and Lagerstroemis
microcarpa (Orthodox) were calegorisad
Twin and albing seedlings wara reconded
for Humboldiia vahliana and Syzpgium
mundadeam for the firs] time, Soad pest o
Humbolatia wvahliana, Cryplorhypnchus
indicus Motschulsky [(Colaoptera:
Curculionidaa), the causal faclor for poos
regenaration of the Speaces was identified.
600 seediings of the candidale species
were raisad for restoration

The omamental plani collections,
conservalones, gardens and kandscape
wara properly maintained. Slight

restructuning and beautfication was done
on the front area of Office Complax,
antrance and the side of the Guwest House
road. Mew planting in the shrubbery and
round thi year planting of annual beds were
dione to add variety io the Garden, The first
stage of identification and documentation of
the omamental plants was complebad
during thayear, Cheer B00 ornamental plants
werg identibed and documentad, giving
amphasis to thelrlandscape potential.

Maintenanca and furither devalopmant

a. Kpnsterfa kéralorsis Mohanan & Mair,
a rare endemic plant in fower at Arboretum

b. Vegetative propagation of
Kunstieria keralensis

c. A variegated mutant of Jasminum ritchiel
L. B. Clarke from TEBGRI, registered
(INGR 67043} by Plani Germplasm
Regisiration Commities, ICAR

a & b. Bitthergpia fessmanali Harms
|Bromeliaceas) in fower

FRANEER KUAAA K P
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SHEREEF 8. M

a. “The India Carpet Bed™ made of Alternanthera
varieties, highlighting the statue of
Pand® Jawaharlal Mehru, after whom the
garden wing of TEGR is named.

b. Flacouria montana Graham, an endemic
odible fruit tree of the Western Ghats,

€, Rubws nivews Thunb. a wild edible frui
[Mew addition).

d. Female cone of Ceratoramia kuesteriana
Ragal, a rare cycad.

Lamimetiend na Lot Fladt Baodnmwruty n God's Dhwn Couming

SHEMEEF 5 M

of orchard for lesser-known fruit plants
continued. Duwring the year, fruit plants such
as Syzygium lancecslum, 5 laelum, 5.
munrovd, Rubus mvews, R, adiplicus, and
R. fairolmianus were added 1o the existing
germplasm, 50 planis belonging to 35
specias wene planted in the orchard. About
10,000 saplings were raised for public
aisinbulion and sales

The fern collection of TBGRI is one of
ihe largest within the country. With ihe
additon of 25 species during the report
peniod, presently the fernery holds 200
species oul of which 40 species are rare
ones. Theé laxonomic studies on ferns
continued, G0 specimens were (dentfied
and confirmed, The gymnosperm collection
nowy holds 32 spacias out of which 15 are

cycads and the rest conifers. Many of the
cycads grown in the field coned during the
regart pemod, All the cycads were [abelled

The project on the ‘Collection
propagaltion, reintroduciion and
popudarisabon of ten endemic tree spacias
of Wastern Ghats’, approved wndor
Westarm Ghats Development Programme
conlinued. Exlensive survey was done
ihreughout Wesiarn Ghats areas in Kaerala
region, Viable populations of all the 10
spacies ware identified at different areas of
the Weslern Ghals, 3eed propagation
mathods were standardised for Adocarpus
hirsufus, Myristice malabavica, Buchanania
lanceolata, Buchanania barberi
Humboldla decurrens and Baccawrea
courtallense. Vegelalive propagation



mathods were siandandized for Buachanania
fancealata and Humboldlia decurans. A
few seediings only could be raised for
Valeria macrocarpa and Disoxylum
malabaricum, sinca we could obiain only
vary lihe seeds. All together over 2000
seipdling s belonging to the 1en Species werne
raiszed and are being maintaned at the
nursery. As a part of the restoration
programme, 100 seediings sach of
Buchanania barberi, Buchanania
fancectata and Humboldiia decurmans were
reindroduced In the natural habitat of these
species in Palode, Ponmudi and Sankill
foresis of Wesiern Ghals., Regular
manitoring ks being done with the assistance
fromm the Kerala Forest Deparimant.

“Ex-gity Conservation of Endamic

SHERZEF 5. M

Arborescent Crop Relatives of Waestern
Ghals.” is a newly sanclioned project,
funded by the Bolanical Garden
Conservation Internabonal, UK, (Ociobar
2005} which aims at the development of an
gx-sify conservalory for endemic cfop
relaied iree specias such as Cimmimomunm,
Garcinig, Myristica and Syrygiom of the
Weastern Ghats. Populations of 16 endamic
arborescenl crop relalives wara |localed
throughout the southem Western Ghals
and these speches wane introduced 1o the
garden for ex-sity conservation.  Asuitable
plot in the garden site was salected for the
daveloping of ex-sity conservatory, 36
accessions belonging 1o the 16 species
were planted in the ex-sify consersaborny.
Exiremely rare andemic species such as
Garcinia imberti, Garcing ftravanconca,

&, Inaugural ceremony of the Internaticnal

Waorkshop on “Consendation of Cycads in India”.

b, D, Frazer-Jenkins, Pleridiologist, The Natural

History Museum, Londaon, visiting the Fermery.

¢. Asplenivm grovitel Wall, ex Hook. & Grev,, an

andangered splesnwor rediscovensd afler &
lapse of ihres decades.

Garcina wightil, SyZygium ravanconsurm,
Cinnamomum rparem atc. comprise this
colbachion.

“Burvay, Collection, Propagation and
Popularisation of selected Threatened
Palm species of scuthem Wastam Ghats &
Elecironie Herbarium Database
preparation of Palms in Kerala® 158 8 naw
project sanctioned by the Westermn Ghatls
Developmani Programme. The progect
aims at the survey and documentation of
native palms of Kerala and ex-silu
consarvation of seven rare and threabened
palm species viz. Benfinckia condapana
Barry, Corypha umbracufifera L.. Finanga
dicksoni (Roxb) Blume, Calamus brandis
Bec., Calamus dransfieldl Renuka,
Calamus nagabetiai Femandez & Day and

TRGR] Asruisl Reporm D006 - BT



8. The Honourable Chief Minister,
Shei. V. 8. Achudanandan, releasing the GO on
TBGRI. Looking on are Smt. J. Ansndathi, MLA
and Ov. 5, Ganeshan.

b. The Honourable Chisf Minister planting a
sapling at TEGRL

e Renuka. Lilerature
able data collection was
dong from vanous sources Survey and

Commitied to Conserve Plant Biodwenity in God's Dwn Coamtry

documantation was initiated. Population of
all the targeted species were located and
propagules were collectad. About 50 digital
photograghs were collected for the digital
herbarium. Progagation trials were inifiated
in Bentinckis condapana, Corypha
umbracilifera, Pinangs dicksonil and
Calamus valtapla. Seeds of ofher rare
palms like Calamus (ravancoricus,

Tavnus Drandsl, Calamus shenduruni

- dlE0 ware collected for germination and
propagation.

O of the memorable events was thi
inaguaration of the magnificient Silver
Jubdes Visitors Complex, located amidst
the tranquil surroundings of the Chittar
River, by the Honbée Chief Minister of
Kerala, 5d V. 8. Achudanandan on 13"
December 2Z006. A 15-minutes
documentary film on the Garden was also
released by the Honble Chief Minister on
the same day, A& multicolour brochure about
the wvision and the funclioning of the
nstilution was brought out,




Plant Genetic Resources

sipart of the All India Coordinated Project of
Tagonomy on Orchids, a month-long trip
was conducted to Andaman group of
iskands and over a 100 speces of orchids
were collecied. Thosa that fiowered later
under cultivation were identified. Critical
studies on a few species (Tropidia
Bulbophyllum, Dendrobium) conlinuad
Preliminary studies confirmed thai
Buwbophylium mecrocofewn Seldent. and
Dendrobivm  fncunvem  Lindl. ara  new
raconds for India. The former Species was
described rom Thadland and Vietnam in
1878, The latler species was described
from Thailand and thus far believed o ba
andamic. The present discovery of this

species from the Andamans thus edends
their distribution range. Bulbophplium
rufineem Rchb, |, Grosourdya muscosa
(Rolle) Garay. Rhwynchostylis giganiaa
Ridl.,, Thelasiz pygmaea [(Griff.)BI1.,
Oberonta gammiad King & Pantl, and O
mucronata (0. Don) Ovmerod & Seidenf
also flowered wnder cultivation. Critical
sludies on the genus Habanara anabled
grouping three species with wo peculiar flat
and rhombold stigmas inlo a new genus,
which is proposed to be named as
Ebarngsia after Prof, Edward Barmes.

Az parl of preparation of Red Data
Book of Indian Orchids supported by Dr B.

Orchid novelties

MNew Genus

Luisiopsis Sathish & Suresh, Rheedes 15(1) : 46. 2005
Luisiopsis inconspicuua (Hook. £.) Sathish & Suresh, Rheedaa 15(1) ; 28, 2005,

Mew Species

Bulbophyllum manipurense Sathish & Suresh, Rheedea, 15(1) : 12. 2005
Goodyera myanmarica Ormd. & Sathish Kumar, Tanwansa 5103) : 156, 2006

Mew Records for India

Buibophylium propinguum Krzl, from Manipur
Phalrenopsis fasciata Rohb. 1 from Mandpur
Dendrobium parcum Rehb. f. from Manipur

Mew Records for Stales

Cleisostoma discolor Lindl, for Manipur

Cleizostorna willlamsoni [Rehb. 1) Garay for Manspur
Eria globwlifera Seident. for Manspur

Vanda pumila Heek. 1. for Manipur

VanilNa parishii Rehb. 1. for Manipur

Vanda wightii Rehb. f. Kamataka and Karala

Oberonia wynadensis Sivadas b R T, Bala, for Kamataka

P Pal Mational Ernvwranment Fellowshin,
oaged on the Cala ogue afl Endamic
Oirchids of India searches were made in and
around the typa localities of many rare and
endangensd orchids in the Wesbern Ghatls
Thizs resulted in the collection and

Bulbophyilum manipurense

THGRL dregal Repari 2006 - 77



KRR E P

PREIE LT

asm was ennched by
Mmiarsatum,

ducitad o
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4 Azcocentrum ampeliscedm (Roxb) Schitr,

b. Hygrochiius parfahii (Velich & Rchb. f) Pfitz.

€. Dondrocalamus giganteus Wall. ex. Munr,
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Pooyamkutty, Ponmudi, and Hallar - Valley
and 27 field numbers of offsels and
specimens ware collechad. Al oflsals wena
planfed in the Bambusetum nursery for
future study and introduction. Tha
spacimens were procassad for herbarium
Data regarding the seadlings fownd grovwing
insiche a clump of Ochlandra scrplons were
gathered. The reproductive biclogy of

Teimastachyurn wightl s being studied
Culm sheaths were collected from 10
clumps and processed for herbarium

DA Barcoding in Bambusa spp.

(Bamboos) = a collaborative project
batwesn TEGRI and The Energy and
Research Institute (TERI), Dealhi. fundad by
DBET. TBGRI has a majos role o locate

FRATT T LA K

different spacias of Bambusga, identily them
authantically and anable the collaborating
jgam o gel samples needed for DA
Barcoding. Accordingly, wa have supplad
210 samplas of 35 field numbers (61201-
61235) from 30 Eambusa clumps, 28
accassionéd in the bambuselum and two
frorm the wild to Dr Sanjay Saxena, Plof the
project from TERI who visited TBGRI on
March 2007. The collections balonged bo
14 taxa under ning spackes. These includs
species with wide range of vamations. e.g
Bambusa bambos, Bambusa vulgans elc
Samples were collected from all such
variants for screening. The processing of
three sais of voucher specimens for
erbarium is i progress.

in the project on “Seff-sustenance of
Bamboo and Reed Resource
Enhancarmnent in Kerata through Intensive
Farming™, 140685 saplings of 12 specias
were produced. Two new hybrids weara
developed through crosses among thresa
Ochlandra spp

Az parl of the exiension activity of
Bamboo progects B985 saplings balongang
to 18 species viz. Amndineda sp. (443

saplings), Bambusga bambos (1331
saplings), Bambusa wuwigarisz (124
saplnngs;l_ Bambusa wvaregata (230

saplings), Bambusa balcooa (36 saplings),
Bambusa meltiplex (2 saplings), Bambuzs
vulgarns cv. ‘wamin® (188 saplings),
Bambuza sp. (126 saplings)
Dendrocalarmus brandizd (1024 gaplings)
Dendrocalamus giganieus (136 saplings),
Dendrocalamus hamioni (733 saplings)
Dendrocalamus membranaceus (57
saplings), Dandrocafamus sinclus (174
saplings), Ochlamdra wightt (14 saplings),
Ochlandra scriptoria (178 saplings),
Ochiandra  travanconca (162 saplings)
Ouylananihara migrociiala (1837 saplngs),
Thyrsostachys siamensis (224 saplings) -
were distributed to about 50 baneficianes
including the Touwrsm Promotion Offecer,
Thenmala Eco-Towrism: lgbal College,
Paringammala; The Thenmala Eco-
Toursm Promoton Society; The Divisional
Manager, KFDC, Thinvwananthapuram
Govt. BHS, Koodal, Depl. of Bolany,
University of Kerala, Karyavattorn; Sri

a. A view of Bambiussbum

b. Conservatory house of Medicinal and
Aromatic Plants in the Field Gene Bank

THGRI Anvwel Rogoet 200K - 0T
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hia mingdns ¥ahl - a botanial curi
owered at the garden

PHALEE:

presence of aromalic compounds and high percentage of piperine. Due o the
unsge lemany soant of the leaves and charactedstic El-'gal'll:ﬂE'I:l‘lll:- propartias of tha
firuits, PI,I:IE‘-" angrm L. MM is considenad a9 8 polential Qendtypa al tha SpChag
aspacially in tha context of genelic improvemeant of th Spice crop with espect 1o
quality of the spice.

Tha “Sead Bank' component of the WGBMAP project was enriched with
accesseans of M & AR spacies, by adding 150 accesssons of 17 spocias

A5 part of the project Establishmeant of Milleu-based Sanctuary and
Conservation-Education Cantra of Madicinal Plants of the Western Ghals® a book
entitled “Medicanal Plant Resowce of Kerala  Towards harmessing its potontia! - Par
|- Intreduction” was published. Seven plant explorations werne conducied o different
parts of the Westam Ghals, in Kerala and Tarmi Nadu. As a resull, 142 accassions
pelonging o 62 medesinal plant spacies wars collected and introduced to the harbal
Garden of TREGRI, &new species - Acrofrema apasiysmalayang Santhash, M. Dan &
5. M. Nair was described. The maln enrance of the herbal gardan was landscaged
and twwning harbals wene planted in a ling facilitating them o climb on wmbnoila
madel iron frames, fived for each pland, 50 as 1o form attractive shapes. The planis
include Valans solanaces, IDNTIOEE mauniiana Tl"lul"'tlﬁu"m'ﬂ "r':'lgl'-ﬂ‘.'ls. p&{"b_l.'yl:l.'.‘ﬂ
avais eic. A traditional architectural feature of the walls - "Sopanam’ like structunes,
cormmon i emples of Kerata - wend made on the walls of the threes 'Kottivambalam
style entrancas of the ftty Achuthan Valdyan's Gardan ss part of enhancing is
anciant ook

A5 part of devalopmant of the sysiematic garden, 110 species balonging 1o 36
genera [represanting 35 Angiospenm families ) wene collecied, identilied, maintained
and planted in the display beds. The species selected for the garden are bypical
mimbers of tha genusfamily, which it represenis.  This project aims bo imgart io the
visitors the Dasic princplas of taxonsdmy, imponant featuras of the genuestamily and,
10 cresate intarast in them on botanical identification of plants

In the projact ‘Carpology siudees on South Indian Rawvolfia species’ seed
morphlogy studies of the following species of Ravvolfa - B micrantha, R
sarpentmg, R, vericifata, A, hooker and R. tefraphyills werne undertaken and a key
for identification of the Rawolfa species based on Seed morphology was
devaloped. Seed protain prafiling of all these species went also camiad oul

As part of the project - ‘Establishment of seed bank, propagation and gx-sifw
conservation of endamic and threslened spacies of the Western Ghats” - seads of
rare spacias of the region such as Buchmania barber, Humbolotie decwmans, Piper
barber, Gondothalpmus rynachantha, Popowls beddomeans and Janakis
arayaipathra were collected and basic studies related o seed germination were

Cosvavoniad % Cormarve Plast Biodemrurty = God s Own Courery




A view of the Bty Achuthan Vaidyan's Garden, showing its
‘Hotthyambalam - style’ main entrance

THORI Arruisd R




Halanophara abbreviata BI,
a rane parasitic medicinal herb

CarTie] oot

Tha Botanic Gardens Consersalion
International (BGCI) funded projeci-
Establishmem of Model Medicinal Plant
Garden al TEGRI' 5 aimed 1o promote
AWEAaess amang [II_II‘_:!.-: on SonsEration
and susiainabée ulllization of medicinal
planis of the reglon. An ideal one-hectars
izt in one of tha natural forest paiches of
TBGRI, harbouring many herbals was
selecied for the establishment aof the
garden. The herbals GLourting in the plof
were [ocated and |dentified prior 1o
intreduction of suitable speces bo the plod
Proper care has been taken to devalop the
garaan withoul destroying the natural
safling of the plot, $o that visiors can
understand and appe a the intricacies
wolved in the ecosysiem in which the
herbals suslain themselves. A garden trail
of 200m length was made, connecting the
ity Achudhan Vaidyan's Garden and the
MMFG. 540 plants belonging o 47 specias
ware intreducad in the garden. A model of a
pond ecosysiem and an educationa dizplay
of components of a food-web werse
Giveoped. 27 educational boards were
metalled in appropriate locations o projact
vanous aspacts of the herbals or features of
ihalr ecosystem for the benefit of the
Wishors., A model developed for craating
awareness on the delederious effects of
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dabarking of ‘medicinal trees” an exampla of
destructive harvesting of MWFP going on in
lorests of the Western Ghals has atiracied

many vistors to MMPG, 152 herbanum
Spacimens represanting 42 held numbess
wara mounied, labaled and kanded over 1o
thix herbarium (TRGT),

Thi: project - “Slandardization of lissue
cullure techniques and mass production of
omamentals’ addressed micropropagation
af the following cmamentalsicam marcially
imparant plants - Phalsenopsis, Vaniig
Fhiaderaron, Mepanthes khasiana and fan
ormamental variaties of Anthurium such as
Senator’, ‘Mauritian Orange’, “Mauritlan

a. In vitre muliplication of the endemic species
Amomum camnicanpem,

b. Micropropagation of Corcuma vamana, an
endemic ginger of South India.

c. Microplants of a very rare ginger -
Alpinia abundiflora growing in gresnhouse
conditions.

Fied', Rosetia', "Hawaii orangs, "Agndhotr
and ‘Madouria’. Mass propagation of thres
cultivars of banana- '‘Red benana’
Robusta’ Rasakadali’ ware also

Falgle]



Aguatic | marshy herbals in the milisu-based
Sanctuary of Medicinal Plants

undertaken, Altogether, about 50,000
planteis of the abowve mentioned plants
ware produced and sold to the pulblic

The project "Tissue culture
multiplication for mass production of
seleciad econombcally imporiant bamiboos'
addressad standardization of
micropropagation of lwo sSpécies-
Oeilandra wighti and Dendrocalamus
ghganfeus. Seeds, rhizomes and seadlings
of the two spacies ware collected from the
wild and maintained in the soperimental
gardan as source of explants, In the case of
0, waglil, ambryos showed mulliple shoot
development in basal medium containing

o,

BAP, KM and TDZ withan of 30 days, Ao
5-15 shoots were oblained at the end of
second subculture. The shools, rooted In
IBAMAL ware transferred to the green
house and the planflels showed high
percentage of sundyval rate. The studies for
improving rooting and hardening are
progressing. Multiple shoots were induced
from nodal explants of 2-3 year old
seidlings of Dendrocalamus  qiganies
using BARKNTDZE. The seadlings of tha
spacies were scarca in the wild in the known
localities and it limiled the availability of
aplants and progress of the study,

Az par of the project - ‘Collection,
micropropagation and reintroduction  of
some endemic Jingibers of the Westemn
Ghats' a plant exploration thip was
conducted 1o Pamba, Angamuzhi and
Moozhiyar region and 26 plants of 13
spacias were collected. Micropropagation
technigua of threa species Alpinia
abundiiora, Amomurm  Coneapem  and
Curcima vamana wene standardized. W
vitro studies of Alpinie zerumbel is
progressing. The microplants produced
wara hardenad and established in the gresn
hotesa a5 wall as in the Redd,
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Biotechnology and Bioinformatics

nyopresen:ation protocols were developed
for the zygolic embryos of Mpriskica
matibarica and Cogscinium fenesiraturm
shood tips and somatic embryos of
Haamplorma galangs wede cryoprasansed
with 20 and 40% recovery rales
respectively, The seeds of Nothapodyles
mimirnaniana were found o be inlermediate
bype with long dormancy pericd, showing
21% germination after LW exposure for 24
hours, A rapid propagation profocal using
Sedling explants was developed Tor Rubia
cordifola. Micropropagated plants of R
cordifolia, Celastrus paniculata and
Hauvolia serpentina were  established
successiully in the greenhouse al 72-893%
rate. Ammoamwem fenzli an endangerad
?.lnﬂ";'e racaas I'IH!'I.'I'ZH,I.' nEhBErEe Enlﬂl'_'l"l'\ll:,'.
o Andaman |zlands was cloned using
mizome bud culiures. The essantlal oil
extracied from the rhizome, leaves and
paaudostem parts of the plant were found 1o
have methyl chavicol (41.00%) and
anglhola (49.3%) as the major constituents

=eeds of 7 Western Ghals orchids
{Pecilellls gigantia, Coslogyng  nenvosa,
Evlophia macrostachya, Acampe
praemorss, Vands festacea, V. lesselain
and Arunding bamboosifolia) were
depositled in the cryobank.
Cryopreservation of embryos or protocomms
proved successful in @ species (Cymbidiurm
bicolor, Dendrobium ovalum, Coslogvne
narvasa, Rhyncoshylis refusa, Vanda
spathulata, Vanda lesfacea) through

a. Development of cryopreserved embryos of
Calazines paniculatus.

b. Mericlones derived from cryopreserved
ambnyas of Colasirus paneulsiug.
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encapsulationdehydration method. Pollinia
of 15 orchid species (Habenaria
perrottetiana, M. crinifera, H
Longicorniculata, lpsea malabarica
Calgnihe masuca, Arunding graminifols,
Smithzonia macilalta, Asredes rngens,
Dendrobium ovatem, D. macrostechyum,
Salyrium nepalense, Ewophia nuda.
Feclailiz gigantea, Bulbophyllum
melgherrense and Pholidoda  imbricata)
werg successfully cryopreserved and
garminated at 40-85% efficlency. Pallinia of
Rhyncostyls refusa, Lwisia macraniha,
Cymbidium aloffolium, C. ensifoliom, ©
icalar, Habenarla perroieiliana, H.
chrufgrs, Peclells giganiia and Arunding
hamboosifolia were deposited in the
cryobank. Froloools ware standardized for
fedd bewval (i sl pollinia cryopreservation
of Habenaria perrofeitiana, H
longicarniculala, Pecleilis gigantia
Salyrium nepaslense and Arunding
graminifodis. Fruit sel, viable seed farmation
and seed germination were oblained
through sib-mating using cryopresened

pollinia of 9 Western Ghals orchids
[Acampe praemorsa, Calanthe masuca,
Cymbidivm  aloifolivm, . ensifolium,
Dendrobivm  mecrostachivum, Ewophia
epidendrea, Ewophls macrostachya,
Rhyncoslylis retusa and Vands lesfacea)
Fruit sel and viable seed formation was
cbiained in 5 inlergenericinterspecific
Crosses using cryopresenmad pollinia (C
engifalivm ¥ C. bicolor, Calanihe masuca X
Spathoglotlis plicata, Pectellis gigantea X
H. perrolteligna, Vands spathulals X W
lessellata, Vands fesselata X Lulsis
macrantha). in wiro pallen garmination af
13 orchids of Western Ghals was confirmed
after prolonged storage (B-24 months) In
LM, In wifvo seed germination in 8 Westem
Ghats orchid species was conliemed afier
prolonged storsge (8-24 months) in LN

Twehve lasser-known cullivars of Musa
were colocied, Ganomic DMNA extraction
methodology was standandised for thair laaf
samples. Flow cytomefric screening of
prasumplive induced varanis (gamma ray-




irradiated) of Matt and Ambalakadali did not
indicate significant genatic variations
Micropropagalion prolocol was
standardizgd fos three local cullivars
{("Ambalakadali’, ‘Zansibar® and
‘Perumpadal’) and micropropagated planks
areé being popularized among the local
fammars. A diploid Musa acumvnsla was
located at Bonaccornd, saeds of which wene
QEI'I'I'IiI'IEIl-I}d and seedlings rentrodecad into
thir nabural habital, as par of conservation
programme. Collaboration was esiablished
and germplasm colleciad from Mational
Research Centre for Banana (NRCE),
Trichy and plants raisad in the Botanic
Gardan at Palode, A Concept Mole on
‘Consarvalion and prospecting o VEMISNING
wild AMuzs species in southem Westem
Ehats through development of ex sifuand in
vitro stralegies for sustainable msource
managamant was praparsd and subrmitied
to NAIP (ICAR). Similarly, a project proposal
for conservation of wild Musa of the
southem Westermn Ghats was submitted to
DBET, Govil. of India.

Rooted rattan plants (5-Tem) oblained
afieri8-24 monihs through embryo,
gepdling and oflshoot tip cullures wera
hardened and established at T9-92% ratain
the mist house. After 4-6 months of nursary
astablishmeant, the woll rooted handy plants
were reintroduced 1o different forest
sagments of Western Ghals viz. Palode,
Peppara, Kulathuppuzha and Anyankawu at
the onsat of south-west monsoon (May-July
2004 2005,2006) for sfudying ihe
pslablishment ratle. Maximum of 80-87%
establshment was recorded at Palode and
Podium tribal settlement in Peppara ¥Wild
Life Sanctuary after btwehsa months of
ochsarvation, All the planis showed unilorm
growth and wene free from morphological
and growth abnomalities,

Hairy rood cultures, establishad aadeer
aftar infecting shool cultures of Plumbago
rosaa with A4 strain of Agrobachanium
rvzoganas, were culured in 250ml shake
flagks as well as in 3 lit Infors Bioreacior.
Growth index of the culiures developed in
both the systems was significantly different
with mean values 9.25 and 30.5 recorded
respectively, Higher rates of biomass
production in the bioreactor system
however did not affect the unil
conceniration of plumbagn {1,156 grmdrynw).

An oentrnent was fosmulated from the
hairy root extracts of Plumbagoe rmosea for
external application against the skn allergic
problams {Eczema) in human beadgs. The
farmulation was subjecled 1o antibaclernal
(Barratia marcezcens, Pzaudomonas

Induced Variation Studies in Two Diploid South Indian Cultivars of Musa
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fluorescens, Hlebsiella preumaoniae,
Eschenchia cali, Satmanaila fypin, Basies
sublilis, Staphylococcus aureus,
Pgeuvdomonas aeuriginoss, Profeus
viskpans) and antifungal {Candida albicans)
assays. Tha formulation showed wiry
promising antimicrabial acthdity. The
formulalion was also subjected (o
gensitization studies in exparimental guinea
pigs and fowund not to elicil allergic reactions
on skin. In exparimental cancer call Enaes,
the formulation inhibded cell proliferation,

Established raphdly growing hainy rood
clones of Decalepis arayaipativa n shake
flasks. Gena ol A was detected for the
confirmation of transformation using PCR
analysis. Phytochemical analysis
confimed the presence of the root specific
compound 2-hydroxy 4-methoxy

benzaldehyde. The cost effective natune of
the process to produce the compound ks
being evaluated. As part of the Plan Project
on Establishment and phytochemical
analysis of hairy rool cullunes of Kawwvolia
rricraniha, a rare medicinal plant, aseplic
seedlings were established for hairy root
induction, Normal roots were induced by
culturing hypocotyl explants on medium
with appropriale auxin combination as
cantral, Transgenic callus and hairy ool
cultures were initaled on hypocotyls and
colybedon axplants of Rawvolfia micrantha
for the synthasis and accurmnulation of roat-
specific alkaloid, ajmalicane, 8 hegh-valusa
anti-hyperansive agent. The work is under
progress,

Degenerale primaers specific lo
consenved domains ol planl polyketide
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synthase gene (PKS) was selected and
used for amplification of cOMNA from
Hypericum sp. following standard
protocols. Amplicons generaled were
agarose fracbonated, eluted and coned
into T/A clioning vector and sequenced. Out
of the 12 degenerate primer pairs used, 10
yielded amplicons ranging in size from 220
to 300 bp. Sequence homology search
usang the BLAST netwoark sarvice showed
homaology of these sequences wilh
chabzone synthase gene from ather plant
sourcas. Mulliple alignment of the putative
PEE sequence of Hyparcum sp, with CHS
saquenca from other plant sources was
perlorrmed wsing the sofiwane CLUSTALY

¥ and IRLM-RACE analysis using
gang spaciic phmars designed 1o these
sequances yielded 5'products of 850 bp and
3 product of 600bp. Sequence analysis of
PKS1 RACE products yielded a full langth
cONA having an open reading frame of
1173 bp encoding a 42 kDa profein with 350
amino acids, The nuclectide sequence
sirmilarity matrix showed that the isolaied
PKS shared 53-66 % similarity with CHS
saquences from other plant specles
including members of Hypedeum The
catahytic triad (Cys 184, His 303 & Asp 3356),
CHS active site residuss [Mat 137, Gly 211,
216, Phe 215, 265 & Pro 375) and the
conserved CHS residues that forms the
foor of the active site cavity (Thr 197, Gly
256, Ser 138 & be 254) ware well consanved

RLM-RACE analysis of PKS
sequences from Hypericum sp

Lane 1 : CHEA15 RACE products
Lane2 &5 o 100 bp DNA Laddar
Lamed i CHEA1Y RACE products
Lans 4 ¢ BPS 5 RACE product
Lane : BPS Y RACE product
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thereby indicating that the solated PKS
COfmEsponds 1o chalcone synthase

A slandard homology modeling
procedure was applied based on the
soquence homodogy of PES and CHS
sequence of Medicago sativa 1o generate
the teriary structureé of the protein, The
model was produced by the SWISS-
MODEL package (hiip:fexpasy.ch/spdbv/)
provided by the Swiss-PDB-viewar
programme,

Genalic diversity was astimated in 13
accassions of the otherwise seif-pollinatad
Mucuna prurians COMprising variaties
pruriens and utilis collected from fropical

8. Aseplic seedlings of Ravvelia micrantha
b. Hormal roois.

€. Transgenic callus and hairy rocts on
hypocatyl explants.

humid forast in the windward side of the
Weslern Ghals of Kerala using 15 RAPD
primars,  Similarity index value of 0.68
based on Mel and Li's similarity cosfficient
indicated high degree of ganatic variability
Analysis of various genelic diversity indices
like total heterozygosity (Hi), Mei's gene
diversity (h), % of polymorphic loci (P),

8. Mucuna pruriens callus culture
b. Shoot regeneration from callus

€. In vitro ralsed plantiels of M. pruviens



Tertlary structure of Polykefide synthase from
Hyparicum sp. Conserved aming acld residues
ara shawn in blwe while the core is red, yellow
and green; red indicatos holices, yollow

indicates strands and green the random colls

expected [(Me) and observed number of
alleles (A) and Shannon Index (1) stronghy
suggests that varety prurlens is genetically
mane diversa than vanety utiis. Chemical
analysis with respect to L-DOPA content
shows undorm destribubon of percentags
content of active principle (2.20 045 dowl)
Cluster analysis showed grouping of
accassions into hwo major clusters and
lendency of accassions of vanety prunans
o growp according to their geographical
locations. Bootstrap analysis confirmed the
robusiness of the phanogram. The putative
hybrid wvariety MMPS with relatively low
gimilarity value index and low L-DOPA
contant (1.40%) indicaled the p-us.sil:liliq,r of
developing promising hybrids as food or
fedder crop. |solation and characterzation
af tyragine hydroxylase and establishment
of ils confirmatony rola in reguiation of L-
DOPA synihesis will help devalop vanaties
with low and high content of the active
principle having agronomical and medicinal
impartance respectvaly. Therefora, RT-
PCR analysis using degenerale primers
5.|:lE|::f||: o consersed domains af tyrosine
hydroxylase was camied oul which resulled
in tha amplification of & core fragment of
G20bp, As a slep lowards future ransgenic
studees, callus medmted regeneration
prolocol was standardized for M, Prunens

A public domain web server facility was
established for bicdiversity informatics
throwgh which infoemalion resources of
TEGRI can ba accessed by the users, Th
leased lina Intermnet connection was
upgraded from 64 kbps 1o 512 kbps
bandwidih, Maintenance and information
updating was conducted for the wab portal
BTISNet publications and lirary resources,

www. tbgri.infbioinfopub, A cenire for
Barcoding of Plant Species has been
inilialad. A software package, ‘Lit Friend',
wias made available to the users free of
cost. Reshaping and updaling information
on the web sile wewibgr in'stec him
comtinued which provides information about
the plants consansed in the campus and
flora of campus A database was
developed on raw drugs museum of TEGRI
for disseminating on the web. A dala entry
interface was developed for digitizing
herbarium data

The Project on Women empoawermant
and self income generation through
midicinal plant cultivation sponsored by the
Department of Bictechnology, Gowt of
Ingla, implemented al Kanjikuzhd Grama
Panchayat was continued. As done during
thia pravious year, 75 women beneficlaries
ware sebected and they were suppliad well
aestablished seadlings and saplings of the

a. Harvesting of Plumbage rozea roots from
banaficiary’s cultivation field.

b. Model marketing linkage with raw drug shop,

identified  medicinal  plants [P.lumtl.el__r,l-:!
rosed, Holoslemma anmilere indigaféra
tinclored, Aloe vara, Asparagus recamosUs,
Kamplena galangad, Caesalpania sapan) to
imitate Merr home-stead cultivation
Plan1lng work was siarted in the nursery
and entrusied the day to day nursery
aclivities (o the selected five benaficiaries
residing closs to the nurseny. Demonsirated
narvast and post harvest [ﬁ;fln-:-:qu_ a
modal markeding system with local raw drug
shop and achieved marketing linkage for
the benaficianes. The banaficianes of the
first year (2004-2005) started o generals
income.
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Phytochemistry and
Phytopharmacology

project on “Development of
ifically validated nutraceuticals from

rhombifolia and 5. cordifolfa, commonhy
usad in raditional medicine werne collacted,
dried, powdersd and axtracted with suitabla
solvents under hol and cold conditions.
Fractionatien using column
chromatography and aclivity screening of
thiese exiracts resulied in an aclive fraction
from one of the Skis species. Ant-
inflammatory, diurelic and analgesic
aclivities of the active fracton wers
dvaluated using suitable models. Asrial
parts of one of the five Sida sp. were also
subjecied o bioactivity-guided fractionation
as abowe, Furlher purification of the active
fraction resulted in a compound whose
bioactivity is comparable o standard drugs.
Shor-term and long-term bouicity studies
with the active fraction were camied oul. The
sludies have shown that the drug is safe
upto & dose of G000 mokg body weight
Histopathological examinabion confirmied
that there i no adverse effect on lver,
kidnay, heart, lungs and splesn. The
immundamodulatory and shell life studies on
the active fraction ane in progress now, Also
afforts are being mada to characterize the
bioactive molecule izolated from the acthe
fraction.

As parl of “Devalopment of anti-adhritic
herbal drug from Sida group of plants” five
commonly used Sida species  viz. Sida
acida, 5. alnffolia, 5 rhomboldes, 5.
rhoambifolia and 5. cordifolia ware
pharmacologically evalualed, An  anti-
arthritic fraction has been developad from
the athanol extract of the rools of a
commaonty available Sida species. An active
fraction named F& has been isolated from
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the ethanol extract. The effect of F8 on
CRITageanan paw edema sugpesis that the
anti-inflammatory activity of Sida
rhomboidesa i3 al least parly due lo the
pravention of prostaglandin biosynthesis
wia, cycloowygenase blockade, Further F8
shows marked dose dependent (50-100
mgkg.bow) analgesic activity as evaluamead
by acetic acid induced writhing test. I is
generally believed thal the inhibition af
prostaglandin biosynthesis i sufficient 1o
explain the analgesic aclivily of non-
steroidal anti-inflammatory drugs. FE akso
showed remarkable dose dependent (15-
25 mglkg bow, ) deuretic activity. The percent
intraase in uring volume as compared 1o
contral was almost 100% at a dose of 25
mgkg. bow). In conclusion the sludies
conducted in our laboratony have resubled in
the solation of a strong anti-inflamrmatony,
analgesic and diurelic fraction, which is a
mixiure of about seven different chemical
compounds, which has all the propedies of
a non-sleroidal anti-inflammatory drug, The
anti-inflammatory and analgesic activity of
FB iz comparable o even suparior io that of
tha standard drug indemathacin, Therefors,
uging this actlive fraction we have
formulated an analgesic, anti-nflammatory
and diurabic doeg usaful for anhritis with the
addition of common pharmaceutical alds.

As part of “Studies on the anti-viral
propeies of some known medicinal plants
¥Wis-3-vis phylomedicineg development”,a
collaborathe project involving TEGRI and
Sree Chifra Tirunal Institute for Medical
Sciences and Technology (Department of
Microbiclogy), an anbi-viral sesquilerpens
lactone fraction which showed in viro and fn
wivo anbi-Coxsackie viral aclivity in mice has
been isolaled from Rhinscanihus
communiz. |t s devoid of any conspicucus
sub-acute loadcity In mica, Anti-Measles and

- HEV activilias (in wiro) were also detected
for the first lime in R, communis, An alkaloid
fraction, isolated from the alcohol extract of
Ohcirmm sancium, showed in vivo and in
wilrr anki-Coxsackle viral activity and in wiro
anb-Measles and anti-HSY activities, Anti-
Coxsackie viral activity was detected for the
first time in the alcohol extract of Cassia
kleinfi leal (a folklore anti-diabetes
madicinal plant). These interesting
obsenations have applicalion potential in
e devealopmeant of phytomedicines and/cr
allopathic type of drugs against Coxsackie,
Measles and HSV inlections.

In the project on “Conservation
siralegies and pharmacological evaluation
of Uterin saficifolia, an endangered ethno-
medicinal plant of Western Ghats®, L
saficifolia, with proven anti-ulcer achivity
was evaluated for wvarious other
pharmacological propertsss. The extracis of
the plant root showed varying lavels of in
viiro anbi-oxidant aclivity. The hexane
extraci, but nol the waler and alcohol
exfracis, showed appreciable antfungal
aclivity against Candida albicans,
Azpergilus niger, A, fumigalus and
Fusarium oxysporum in in wiro assay.
U.zalicifolia root (waler suspension)
administration induced 8 concaniration
dependent increase in small bowel
movemeant as judged from movement of
charcoal in mowse small intesting.

During the study on Selaginella
involvens with special reference to
immunomodulatory and anlioxidant
properties, the flavonoid component
isolated from It protecied immung-
compromised mice from fungal challenge.
Thus, it stimulated immune function, which
was associated wilh stimulation of thymus
growth. Further, as judged from Its effect an



age depandent changes on certain
bechemical parameters in rats, i appears
to have effects to reduce rate of ageing
processes, This is a promising component
io develop ant-aging medicine,

In the nawly Initiated project on “Seanch
for bicactive molecules from genus,
Ganoderma (Polyporaceas) occurming in
South India™, Ganodarma lucidum has been
collected from Silent Valley area and the
fruit bodies have been powdersd and
extractied with petraleum ather, chioroform
and methanol and activity studies on thesa
axtracts are in progress at The Amala
Cancer Research Institvle, Thrisaur,

Ag part of “Biopraspecting of selectad
gingers from Western Ghats: morphological
characterization and chemical prospacting”
chemical and morphological
characterization studies on Curcuma
haritha hava been initiated.

Studies on the “aphrodisiac proparties
of Vanda losseliala fower eodract for
dotermining its ulility as a commercially
viable slandardized phytomedicine” Is a
collaboralive project involving TBGRI and
University of Kerala (Depariment of
Botany). The objective of the project is the
isclation of the aphrodisiac principle from
Vanda lessalala flower and the elucidation
af the rmechanism of action in male mica

Phylochemical investigations on
Cuwrcuma rakfakants, C. ecalcarals, .
hartha and Garcinia imbanil wera camied
out, Struchuse alucidation of some of the
isodated compounds has been carmed oul
using UV, IR, NMR and M3 technicgues.

Violatile oil from the rhizomes of
Zingiber nimmonii was isolated,
characterized by analytical gas
chromatography and gas chromalography-
mass speciroscopy. Sixty-five constituents
accounting for 97.5% of the oll wera
identified. Z. nimmoni rhizome of 5 &
unique canophylleng-nch natural source
with Isomeric caryophyllenes, pB-
caryophyllens (42.2%) and  a-hurmulene
{a-caryophyllana, 27.7%), as s major
constituents along with traces of
isocaryophyllena, The rhizoma oil
contained ¥1.2% sesquilerpenes, 14.2%
oxygenated sesquiterpenes, B.9%
monaterpanes, 1.89% oxygenated
monsferpengs and 1.3% non-terpanoid
constiuents, The antimicrobial activity of
the ol was tested against human and plant
pathogenic bacteria and fungi, The oi
showwad significant inhibitory activity against
the fungi, Candida glabrala, C. albicans and

Aspergiliuz niger and the bacteria Bacillus
Subiiis and Peeudomonas seruginosa. Mo
aclivity was observed against the fungus
FLUSaUNT QXY EONm.

Essantial oil from the fruits of Amomum
cannicarpum (Zingiberaceaa) was
hydrodistiled and characlerized by gas
chromalography-mass speciromaetry [(GC-
ME), The major constibuents in the oil wens
a-pinen (14.0%), elemol (10.4%) and &
cadingl (B.5%). Thirty-three (91.4%) out of
forty-one constituents were identified by
GC-MS and subsequent data analysis. The
antimicroblal activity of the oil against
Gram-positive and Gram-negative bactera
and the fungi Candida afbicans and C,
giabrals were datermined by the disc
diffusion assay. The oil showed good
antibacterial activity against Salmonels
typhi, Pzewdomonss aeruginosa and
Profeus vulgans and vary good anbifungal
activity againsl Candida albicans and C.
Vabrala.

‘olatile olls from plants in the
Hulaceas, Piperaceae, Myristicaceas,
Lavraceas and other familias were isolabed
and characlerized by GC-FID and GCMS.
The antibacterial activilies of thesa olls
ware studied by the dise diffusion mathod.
Similar studies on essential ol bearing
plants ane in prograss now.

Hydrodigtilation of the stem bark of
Garcinia Imberti afforded 0.B2% [whw)
assaential ol Analysis of the oll by GC-FID
and GC-MS techniques revealed the
presence of 4 constituenis, humulens
(52%), B-caryophyllena (43%],
caryophyllena cade (2,3%) and humulena
oxide [1.4%). The oll showed moderate
activity against gram positive and gram
megatve bacteria.

Pamburus missionis (Rulacess) is an
essential oil bearing tree. severe fungal
infection was observed on the leaves of B
mizzioniz, This infection on its leaves was
due to the fungus, Melola foddalise.
Phytochemical profile and anfifungal
activity of essential olls isolaled by
hydrodistillation from the fungal infected
and uninfected leaves of P missioniz
showad marked variation. These oils wera
analyzed by gas chromatography-mass
spectroscopy. a-Pinene and jB-
phedlandnene wans the major constituents in
baoth these cils. Monolerpenes constituted
86% and thelr profiles wene very similar in
thess leaf olls, whereas sesquiterpenes in
thase oils were only less than 4%,
Antimicrobial analysis on these leal olls
againsl Gram-posilive, Gram-negative

“3» |Netrary

bacteria and fungi Candida albicans and C,
glabrafe were carmied out by the disc
diffusion technigue. This showed the
absence of inhibition zones for both these
oils against Candids albicans and G
glabrata. The absence of anbifungal
rgtabalies in the infected and uninfecied
leaf pils supports the continwed growth of A,
toddaiiee as a ‘parasilic symbiont’ on the
laaves of P missions.

Volatile oils from the root, stem and
leaves of Schofflara steflala were Eolated
by hydrodistillation and characterized by
analytical gas chromalography and gas
chromatography-mass specirascopy. Sixty
ning (98.3%), sevanty eight (97.9%) and
sinty seven (SB.0%) constibvents wers
identified from the root, stem and leaf oilg,
respectively, Sesquiterpens hydrocarbons
wara the mos! abundant compaunds in the
root (T3.8%), stem (68.8%) and l|eaf
(63.4%) woils, followed by oxygenated
sesquilerpenas, monoterpene
hydrocarbons and oxygenated
monserpenes. [someric caryophyllenes (B-
caryophyllens, o-humulens), germacrena
D, germacrene B and epi-o-cadingl weare
thia major constituents in these oils,
Anlimicrobial activity of the leaf ol was
iested against common human pathogens
by the disc diffusion technique. Tha leaf oil
showad significant antifungal  activity
against Candida albicans and C. glahrata,
but the antibacterial activity of the leaf ol
was wvery low, Twenby-gight compounds
constituting 88.1% of the analyzed sample
witrg idanlified. The oll was charactenized
by the prédominance of monoterpenes
(61, 2% ) with imonands (50.3%) as the major
constiluent. o-humulene [(13.3 %), pB-
caryophyllens (B.8%) and Enalool (3.29%)
witre the other major components, The ol
displayed significant anfibacterial acthity
winen lesied againsi Bacilus careus and
modarate activity against Serralia
marcescens and Eszchenchia call, 20
compounds rapresanting 88 .54% of the il
were identified. The major constituent in
the oil was carvophyilens oxide (49.62%).
Monoterpenes were detected in low
percentage (1.16%). The oll was testaed for
antimecrobial activity against Gram-pogitive
and Gram-negalive bacleria as well as
againat the fungi Candida albicans and C.
glabrala.

Essentis oils from leaves and bark of
Neolizes scrobiculata wers oblained by
hydrodistilation and analyzred by GC and
GC-M5. 33 components compsing 79.5%
of the leaf oll and 19 components,
mm'i:sing 85.57% of tha bark oil have
been identified. A-Tarpineol [(55.5%) was
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the major componant in the bark od followed
by linabonl (10,6%) and 1.8 cinecls (7.4%),
wiereas ine mapor constiuents in the leal
oll wane S-cadinod (16.1%) follovesd by B -
phellandrene (10.7%), o-amorphene
(8.1%) and p-cymens (5.6%) The oils
showad strong antibacieral activity against
the Gram-positive bactera Staphyococous
aurews, Bacillus subiiis and B, ceraus and
against the Gram-negative bacterum
Proteus virlgans, The essential oil cbiained
by hydrodistillation of the |eaves of
Mealifsea foliosa var. caesia was analyzed
by GC and GCMS. Mineteen components
comprisang 90.6% of the oll were idantified
The major components of the of wers -
caryophyllene (35.3%), caryophyllens
cwide (9.6%), elemal (8.2%) and o-alemens
{6.1%). The oil showed moderate
antibachenial aclivity against most of the
tesled bacleria

The essential oils oblained by
hydrodistiflation of the fresh leaves and
miaturne fruits of Piffosporum winduium was
analyzed by GC and GCIMS, Fiflean
componants COMprising B5 4% of the leaf

Ci

CotiridTad b2 [ocgerer Pani Badearsny i Oad' s D Courry

il and bwenty-six componants comprising
94.5% of the frult ail have bean identifiad
The major componants of the leaf oil were
spathulenol (28.4%), caryophyllens oxde
(17.6%). and S-cadinol (5.0%). whereas
garmacrena D (28.6%), S-cadinal {13.0%)
and S-cadinene (8.4%) were the major
compdnenls in the fruit oil. The oils showed
mixderate anlibachenal activity against the
Gram-posithee  bacleria  Slaphylococous
aureus and Salmonalla iphi

Trichopws zeylanicus budanol extract
does not slimulate in vitmo protein synbesis
in macrophages and macrophage PEC
activity. a ey regulaior of cell funclion, but it
activates DA and thymooyie PEC. In order
13 undeerstand the mechamism of activation
ol macrophages and thymocyles by the
fraction, the aNect of the fraction trested
mice serum on macrophages and
hymocytes in culture was sludied. The
irgated serum stimulated thymocyie

praliferation in 8 concentration dependant
manmer suggesting the release of immune
modulator mio the blood, which stimulates
thymocyte proliferation in vitro. Studies ame

litrary

mn progress 0 isolake and ||:||3n'.i|":.l tha
immune modulator/aclivation factor
relegsad under tha influsnce of the harbal
dirnsg

An aclive principle/compound [a
cournarino-lignoéd  compound] hes been
sodated from the waler extract of
Hamidesmus indicus (root), a known
médicinal plant. This [zolale stimulates
waber and slectrolyte absorpticn from ral
smeall intesting and codon, Follow up studses
nave shown thal this chemical Bolate is
gevoid of any conspicuous short-lesm
towicity in mice. Further, it showed anti-
oxidant aclivities. It i a very promising
rriabesial o mprove the efficacy of ORS (oral
rehydrabion solution) used o save lves in
severs diamhoes cases

A comipound with anki - hypoghycaemic
propartias and anb-diabatic propertias, has
been isofaled from a fermn (Hemionifis
arifolia). This compound has promising
potental to be devedoped into an antl -
diabadic drug.

FRLTIEEP MLRLAR K F

Vhe herbal garden, which succumbed to severa fleods and loss of plant collections

*in T,

presently in the remodsled and developed state



Ethnomedicine and
Ethnopharmacology

he basze line documentation (field lavel) of
Traditional Knowiedge relaled o plants
gsed for food and medicine of 70
Gramapanchayaiths (5 each from all 14
districts of Keralka)was compieled. From tha
70 Gramapanchayaths covered under the
presant study 109949 traditional information
related to medicinal properties and 625
information related o tha culinary
proparties of our planl diversity veene
documented. Qut of thesae, 1532
information wera documented from the

tribal communities. 1287 informants were
intarviewsed during the coursa of this shudy
A documentary filrm (30 minules duralicn) of
two episodes on Traditional Knowledge
related o plants used for food and medicine
entited ‘FROM HAZE...LIGHT!' {English
and Malayalam varsion) was mada

The “Nebworking Group Research
F'r'l:}g‘:l'ﬁl"i'lr'r'lﬁ an Elﬁ-ﬁfﬂﬁpﬂﬂl'ﬁg.mﬂﬂltlﬁﬂl
Flants® was initiated in collaboration with
RGCE and KFRL Creation of a *Centre for

Traditional HKnowledge in Food and
Midicing” wias alsa initiated

a. Acrolrema armodtianum YWight,
pharmacognostically investigated in detail, lts
midicated all prevents axcess hairfall and
religves headachae.

b. Thespesia popuinea (L) Sol Ex Corr. Sam.,
pabent ethric bepatoprotective plant.

P ASEER KRR & P
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Curing tha “Syslemalic decumentation

of radiional  knowledge of plants related
te food and medicine af 10
ramapanchayath of Kasaragod District
376 information was decumented, of which
152 and 212 were on single drugs and
combinalisns respectivaly.  Information
documented on food plants was 12

As part of *Pharmacognostical studies
on raw  drugaiselected medicinal plants
avallable in HKerala Markets® fleld
exploraten irips were conducted to four
districts of Kerala and two districts of
Tamilnadu to collect authentic samples of
8ix Sida samples for detailed
pharmacognostical investigation. The
anatomical study of Sida rhombaldes was
completed and Side acula iniiated. Four
market samples of Sida sp. were purchased
fram Thinvananihapuram Koltryam and
Ermakulam Districts of Kerala and ihe
pharmmacognostical studes ware inftiated
Morphological characterization of the
above markel samples was completed. Tha

Commitied 1 Consenv Plant Bedsvirsty i God's Dvwe Coerery

pharmacognostical studies af Acrofrema
arnottignum  was completed and the
manuscript submitied for publication, Field
exploration frips were also conducted to
Meyyatinkara, Parasala, MNagercoll,
Thirunetveli, Ambasamudram, Thenmala,
Punalur and Chenkotta for the study on
different Sida species as a part of the
development of a nubraceutical product

in the project on “Sustainable
utilisation of lessar-known medicinal plants
of Weslern Ghals with particular refarence
o liver diseases™ the protective affect of
miphanclic extract of leaves of Thespesia
poputenea (TP) and stem bark of
Pittosporum neelgherensis (PN) on
DarBl:hHEmI:llar-dCCi,ml:lur:ﬂdlwer-::lamagc
nhas been confimed in Wistar rats, PM
showed beller protection when compared
to TP. Biochemical and histological findings
suppart this observation

Az parl of the study on “Anti-
uleerogenic properties of selactad

8. Kalu Vaidyan , Kurichiyar iribal healer from
Tirunelli gramapanchayath, Wayanad,

b. Radha Kuttilrishnan, Kurusmar tribal healer
from Menmeni gramapanchayath, Wayanad,

. Mannan tribal healer from Kanchiar
gramapanchayath, kdukk,

dl. Vellakumaran, Kadar tribal healer from
Athirapilli gramapanchayath, Thrissur,

meadizinal plants of Westerm Ghais, Kerala®
the anti-ulcerogenic property of ethanolic
extract of root of Cycles pefats (CP) on
ethanol induced ulceration has been
confirmed in Wistar rats. The biochermical
paramabers and histopathological findings
alzo support the data, Furher studies are
needed to confirm its antisecretory,
antivicarogenic and antioxidant properties.



Tha mathanolic extract of Cyclea peitafa
rol showed posilive tests for alkalolds. it ks
proposed o fnd out whather the alkaloid is
letrandrin, which is reporied 1o show anli-
uiCar property,

As part of the study on “Anti-alengic
properties of important medicinal plants
usad in tradiional medicine of Kerala® the
antiallengic propany of mathanolic extract of
whole plant of Cazsia occidentalis has baan
confirmed by mast ofll degranulation
studies and human RBC stabilising studies.
Cytoprotactive effect of C. occldantalis was
confimmed by antilipid peroxddation studies
and microscopic mast call analysis.

Fizonia albe (Myctaginsceas) leaves
are used as, vegetable and also it (s wsaed in
traditional medicing of Alleppey district of
Kerala io treal diabeles. Pharmacological
screening for anlidiabelic property of
mathanolic exiract of leaves of Pisomia aiba,
was underiaken. The plant exiract showed
anti-hyperglycasmic activity and also it was
found o be effective in lowering blood
glucoss levels of alloxan induced diabetic
rais. It was shown ko inhibit famic chioide-
ascoric acid nducad lipkd peraxidasion i vibo

Tha wound healing aciivities of tha
stem sap of Calycoplars foribunda Lam,
s been studied. The model adopled was

T FHICS, - PRADICTP W1LAAR K P
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excision wound healing model. The stem
sap was significanty beller for wound
nealing than betadine, the positive conirol
usad in the present sludy,

Antiulcer activibes of the rood of
Dwrcalapis arayalpathra has been evaluaied
againg! ethanol inducad gastric ulceratson,
The plant drug showed significant action
agains! ethanol induced gastric lesions.
The maximum profeclion to the gastric
mucosa was obsarved at the dose of 500
mg'kg.

T LT ———————



Conservation Biology

fant-podinator inferactions, sexual sysioms
and leval of gane flow in tbwo endemic
Bpecies of Weslern Ghats in Silent Vallay
were siudied. Gene flow in plants is the
suctassiul movemant of geneés wilhin and
among populations throwgh pollen and
seeds, This process, i effective, maintains
heterogenity of populations and the
populations will have balter chancas o
flourigh in the ecosystem. Knowledge on
polnation and breeding systams, seed
disparsal strategees and ganetic struchene of
the populations are essential lor
understanding the pattem cd'g&_tne flow ol a
SpeCies

Gana flow with reference to two
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andemic species of the Weslemn Ghats,
Falagquivm eflipticum (Dalz.) Bail.
(Sapoiaceas) a8 common Species and
Cazsing kedamathil Sasl, & Swarup.
[Celastraceas), a rare specias thal ooours
in Silant Valley National Park was studied
Twirlve field irips extending from saven 1o
liftean days per month were conduciad o
Silent Vallay to study phenology, pollination
meacnanism, Seed dispersal and
germination stralegies of these two
Specias. F""En-:’.llr.lgrl;.ul obsarvations

showed that as in the previous vear, leal
fluzhing cccurred from October-Novambaear,
fliowering from Januany-Apnil and fruiting
from Seplember-June in Palaguivm, In

Cassing, in general, leaf fAushing was
obgenved in October and fowearing in
danuanry-March bul marked asynchrony
waS csarded in individual trees of Cassing
in leal flushing and fAowering In varous
stugy sites of Silent Valley. Floral
charactars, time of anthesis, anther

a, Aegiceras cormvieulaium L.) Blanca
[Myrsinaceas)

b, Cassine kedarnathii Sasi. & Swarup.
[Celastraceas)




dehiscence, pollen wviability, sligma
receptivity and flower visitors (insects and
vertebrates) were studied o know the
poffination mechanism in bath the species,
Artificial pollination experiments were
carrigd oul for autogamy, xenocgamy and
geflencgamy. Thi results showed that
.F'Ell'Ell;Iumu"H 15 predominanily EROgaAMous
and wind polnated while Cassine is an
outcrossing species. Seed dispersal and
germination sludies showed that
Falfaqgerewm had efficien! seed despersers
and seeds had good germination capacily
{(33%) while there were no dispersers for
Cassing, which had vary low parcentage of
St irrnination (23%).

Crabs play a significant role in the
Mangrove ecosystem. They aeraie
sediments, modify topography, soll grain
gizg and distibution, trap enengy within
r@ngrove foresis and ncreasa the amount
of nutrients. They atss influence mangrove
forest dynamics and hence mangrove crabs
an considerad as keystone species. The
Dhvision underook a stedy on tha level of
associabon ol crabs with Mangroves,
Hunjimangalam In Kannur district was the
study area selected. Flash swrvey of
mangroves, their density, wvertical
stratification, component sSpacies and thair
phenalogy wini sludisd; 50 also axonomy,
density, food and feeding behaviour of
crabs associated with mangroves. Resulls
shownad that the important mangroves in the
aréa afe Broguiera  cplindnica, Kandels
candel, Rhizophora apicuiala, Rhizophorn
mucronala, Avicennia marna, Awicennia
officinalis, Excoecaria apgaliocha and
Aogiceras comicufatum. Sesarmid crabs
feed on both Iving and dead plani matarials
while Ocipodial crabs depend on deiritus

4. Mangroves at Kunhimangalam, Karnnur.

b. Uca fadea annuifipes - a mangrove crab.

Mﬂl’lﬂ-rﬂ'-'ﬂ laavas are an !I'I"IFI'L'H"[Eﬂt
component in bath

It was decofied o bring oul an
interactive COD with comprehensive
information on all the flowering plants of
Herala, The dalabase has characteristics
kike legilimate name, important synonyms,
referencas to the best available description
and illustration, distribution, nativity
{indigenous, India-endamic, Western
Ghats-endemic, Kerala-andemic, exolic:
naturalised, exodic: planted), conservation
stabus (locally rare, rare, endangensd),
phanalogy, uses and kecal names. The CD
provides mullipla entry points that allow a
user 1o access the data by choosing any
ghwen characlers in the database. This
database s conceplualised 1o operate
through four windows wiz.: Search, Basic
Search, Advance Search and Aboutthe CD.
A user's guide i also provided. |t records
4539 spaces of flowering planls, besides
58 subspecies and 260 varetes in 1416
ganera undar 188 familles as occurring in
thé prasent poliical boundary of Kerala. It
provides the firs! comprehansive work on
flowering planis of Kerala and the first of iis
kind in elecironic foom making available the
assantial details of all the fiowerning plands of
Faerala with a few clicks of the mowsa.

The book entilled “Flowering Planis of
Kerala-A Handbook™ was released by Shi
5 Achuthanandan, the Chief Minister of

Kerala on 13" December 2006 This
publication, deals wih all the I'I-:_:-'.-.luring
plants OCCUrmng in the state, Tha book
provides information regarding legilimate
name, important synonymis, habit,
referanca 1o godad avadable descriplion and
llustration, nathity (whather indigenous |
endamic | exalic), thraat CEDE‘QI:II'}'. USes ffd
Malayalam names of 4681 species, besidas
58 subspecss and 2BT variabes in 1415
genera under 133 families

As part of the research programme on
free pollan of the Western Ghats
polinilencus materials of 35 tree species
from varous localies in the Wastern Ghals
ware coiecied. AbDut 450 pollen shides
batonging bo 8T species ware prepaned. L
study of 78 Species was camed out and
SEM studies of 24 species were completad

As part of another ongoing ressanch
programma, ‘Database on the Western
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Ghats Flora®, data on 435 specles from
Tamil Madu part of the Westem Ghats were
eystematically gathered and analyzed. The
detalls include: lagitimate name, important
synonyms, reference to good descriplions
and lllustrations, distribution in the Warld,
India, the Western Ghats, nalivily,
endemicity, exotic nalure and usas.

Manuscripis of two Monpgraphs wane
preparad The first ona enliiled
“Ethnobotany of Pathanamthitta Hill Tribes™
is the outcome of a study completed on the

Commitied to Conusnve Plard Bigdrversity in God's Dwn oustry

KeE!

Ethnobotany of hill tribas of Pathanamthitia
districi. The documenl details uszes,
mithods of administration, precautions eic.
of 323 plant spacies used by six ribas in the
destnict and raviews this information in the
light of word literature on Ethnobotany,
Indigenous Svsiem of Medicine and
Pharmacology. The second one “An Atlas
ofi the Arbome Pollen and Spores of
Feraly” is the outcome of the asrobiological
survey conduciad by the Diviskon fram 1584
o 1980, The work deats with LM and SEM
of 70 pollen and 54 fungal spores, Hheir

SHELRAH b P

Shri ¥. 5. Achuthanandan, the Honourable Chiel
Ministor rolessing the book = Flowering Plants
of Kerala - A Handbook™.

description, briefl descripiion of species,
diglfibution map, phenclogy, nole on
allergenicity eic. It has high relevance as
awbome pollen and spores cause health
hazards 1o humsans
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Plant Systematics and
Evolutionary Science

art af the survey and documentation of
e wealth af Kerala as well as
syslematics of speciic groups of plants, 45
fidd trips wara conducted to differant fonest
typas in the Wesiam Ghats covering all
seasons. The aexploratons resulted i the
collection of 5830 spacimans belonging io
24749 species of which 1480 species wera
critically  studied and taxonomic identity
astablished, These collections include 159
endemics and B0 RET species of Wesiem
Ghals. The collection assumes significance
aspecially from the conservabion point of
wiew,

Rediscovered

Rhynchospora submarginata Kuek.
Rediscovarad afler 138 years of its
first collection from India.

New Records for States

Impatiens frichocarpa for Maharashira
Kunsgtheria keralensis for Kamataka
Xanthophylum manickamil for Kerala

Systematic studies of the genus
Cinnamomurm Schaeffer was underaken.
The study led to the colleclion of 84
specimens representing 16 specias, which
include rara species namaly, CinnamomLm
chemungianumm, C. dubium, C. haymaanum,
G, perrolteli, C. fravancoricum, G
walaiwarense ale.

Taxonomic studies of the interesting
genus Sormenia Roxb, was camied out. The
study identied 22 species from the
Western Ghats with the endemic specios

Xanthophylliem manickamii

such as Sonaerla dewvicolamensis, 5
rotuinaifona, 5. sahpadnics, 5. speciosaetc,

The study on climbars of
Thiruvananthapuram District resulied in tha
collesction of 521 spacimens representing
125 species. Interasting climbars include
Desmos lawll, Endhropalum popuwifolium,
Flagellaria Indica, Trichosanthas
anamalayensis eic.

8900 RET specks ware enumeratad
based on lMerature, herbarium survey and
firdd studias, of which the following Species
namily Ceropegia omizss, Dalbergia
haimda var giabvescens, Eugenia argantea,
Hedyolizs hirsutissima, Jex gardnerana,
Calliandra cynomeliroides, Madhucs
maignis, Mewracanthus neasianus, Pavelia
mamarals, Pimpinella puineyensls, Smithia
wenkobarowd, Symplocos monanths alc
fall under “possibly axdinct” calagony.

The systematic study on balsam
resources of VWeastermn Ghats resulled in
delimiting aboui 92 species of which 82 ara
ramarkably endemic 1o Western Ghats. A
fiald gene bank was eslablizshed to grow in
gx-%ifu ¢ondition and standardize
propagation malhods to popularnize rare and
ocrmamental balsams, The collection

includes T0 wild species and 22 cullivars

Among thesa, 24 species ware fownd o be
of potential ormamental value and can be
grown throughout the year. Further, the
collection identified several endemic and 30
andangered balsama. Interesting species
among them are mpatiens acawls, |
anawmudica, | awicwlada, | barber,
campanulats, [ coalotropis, | dalzell
damdricola, | forbunda, I jerdoniae,
kufamavuensis, | lawl, | pandala,
panafolia, [ phoamcea, | plalyadena,
shocksd, | fangachee, [ windiora,
wightiana etc. Further analysis on Aowering
paricd indicated that about 62% of specias
flowared during July-December, 16%
during Agpril-Juna and 15% during January-
March, while 18% flowarad round the year
The study iz useful especially o identify
potential ormamental species for
commercial propagation and
popularization

By S e Sy S e

The genus Dvoscones is one of the
largest! groups among monocotyledons
bedanging to the family Disscoreaceas, The
mermbers ane commondy known 8s yams
and are widely cullivated for their edible
fubars throughout tropics, In India, there are
32 species distributed in tropical o
temperate regions, ranging from 0-1500m
MEL. There were rapans of 18 species of
Cvoscorea distribubed in the Weastem Ghats,
In spite of its manifold economic
imporance, the group is not taxonomically
wiedl Studied for tha last B0 years excepl a
few atlempts by regional Rora workars, This
is. mainly because of its dioecious nature,
variabla phyllctaxy, different phenology of
thé same species, deep seated
underground tubers elc, which makes the
group difficult for research and hence was
neglacted for quite a long me, Against this
background, the present siudy has baen
undertaken 1o delimit and unrawvel the
spaCies complex thal exists in the Weslem
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zhats based on fresh explorations from the
wild. The present investigation idendified 20

species, 4 tagonomic vareties of D
penfaphpia and 2 laxonomic varieties each
of D buwbifars, D. esculents and D
opposititolis. The sludy interastingly led 1o
colleclion of B imparfecily known (axa which
may end up as new species o science,
once critically evaluated both for vegetalive
and reproduclive characters. A field gene
bank had baan astablished in the Instiluts
as part of ox-sifu conservation for further
evalualion, This study assumes cardinal
Iimporiance In understanding species
diverasty, distribution and stalus, which are
assantlal for consarvation and sustanable
utilization

A5 part of preparing the Status repor
on the KET species of Wesiam Ghals the
documeantation of 900 angicsparm species
undar threatensd calegory was achieved
nguls were made from axdensive field
sufvays, thorough screening of all available
literature and visiting major herbarda of

Commutted 80 Consenve Plam Beedveraity it Gadls Own Coantry

south India. A list has been prepared with
passpor data of individual species. Among
these 188 ané ireas, 174 shrubs, 422 herbs,
66 shrub climbers, 37 herbaceous climbers
and 13 are woody climbers. The study
chisrty pointed that cut of 200 RET speacies
27 are andemic exclusively 1o the Wastam
Ghats and the remaining 173 aré non-
endaemic bul wilh nammow distiibution. Of the
TZT endemic species, 96 are exchusively
endemic to Kerala, Among 900 RET
species, 23 are presumead o be extinct as
there B no record of occurrence or
collecton for the last 100 years, 93 are
critically endangerad, 170 are endangered,
207 are vulmerable, 355 are rare and the
remaining 52 species are treated under
dala deficient as there was insufficient daia
forinciuding in any of these categorias,

EcologicalBiological Studies on RET
spacies was cared oul on 2 rare and
endemic species wiz., Ganiothalamus
rynchantherus and G. wighlll belonging to
the family Annonaceas with the objectves

4. Impations frichocarps Hool f.

b. Impatians plalyadena Fischer.

¢, impatians dalrellil Hook. f. & Thoms.
d. Impatiens coslotropis Fischer

©. impatiens repens Moon

1. impatiens hensiowiana Amn.

of identifying the causes of ranty in their
eoogystams. The investigation covered
population structure and dymamics
incleding ingeci-pest association in the life
history of the species. Insecls were
collected and identified in consullation with
the Depariment of Entomclogy, Kerala
Agricultural Univarsity,
Thiruvananthapuram, Depariment of
Zoology, Sacred Heart College,
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The Honourable Chisf Minister inaugurating
tha Herbarium Block, Looking an are

Sl J, Arundathi, MLA,

Dr. &. E. Muthunayagom, EVP, KSCSTE

and Ov. 5. Ganeshan.
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Eranakulam and Depl of Zoology, UG
Caollege, Aluva, B insects were found to be
interacting with different stages of life cycle
of the planis. Beetles pollination ie.,
‘Cantharophily’ is a charactaristic feature of
Annonaceae flowers, The beetls,
Carpophilus rufescens, [(Coleoplera:
Chrpsomedidaa) was the prncipal pollinabor
In &, rhyrchantherus. The ants,
Camponolus compressus and
Myrmenachne sp., (Hymenoplara-
Formicidas) were regularly foraging on
mature flowars of G. rhychamhberus and
gy b acting as pollinators. The bestle,
Rhynchaenus sp.{Coleoptaera-
Curculionidee) was main pollinator in G
wight, The shield bug, Cantés ocelabus
(Hemiptara-Scutelleridas) damaged flower
slalk by sucking juice leading o prematune
fall resulting in reproductive loss In G.
wightil, The spider like organisms, Opilion
sp. (Arachnida-Opllionidae) predale on
small insacts found on the leaves af G
wighi,  Stem cuitings of Goniothalamus
rhipnchantherus swch as hard, medium and
tendar were selected for propagation, Air
layaring practices were also carried out,
Slem cuttings ware treated with 1AAIBA,
But none of the cullings responded
positively. Alr layenng resulted in 50%
rooting success. Hence this mathod can be
considerad as the promising rethod for
propagating tha spacies.

Fopulations of impaliens fravancorics,
an endemic, RET plant of Western Ghats
was localed in Agasthyamala, Periodical
absarvations on vegetative dynamics wers
carmed ouf, Herbhvory by a Lepldopieran
was highly prévalent which in lum
decreased planl population in the wild,
Rasaring of the larva was atlempled in ox-
& condition, but they did not surde up o
pupa slage. However, efforis are being
condinued to grow the larva for confirming
the identity of the organism,

The reproductive ecobogical studes of
impatians cuspidata, . hensiowiana and |,
verficillats were complated. 3 more rare
and endangered balzams viz., impatiens
campanulfata, | plafyadena and |
coploiropis were also siudied. Based on
explorations viable populations werg
located and monitored o racord population
dynamics at monthly intervals. The
candidate species started Rowening in the
maonth of July-August, which extended up to
January and reached the peak during
September-Dciober. The study revealed
that the morphological characters,
protrandrous  nature, sligma  receplivity,
PO, ratio elc. are Indicators of cross-
pollination. The major pollinators are honey

Commimed 15 Conmarys Pant Dodversiy i Gad § G Courery

beas, bumble bees, hawk moths and
butterflies. Pollination experiments
demonsirated that manual polinations
(geitonogamy and xenogamy) enhanced
thia frusl 5 in impabiens campanulata and |,
platyadena up to 52-88% than open
pollination 42-54%. In all the cases fruil sat
was not observed in aubtogamous self-
polnation, In case of I, coafoiropiz only 7%
frult sel was observed in the natwral
conditions and whereas xenogamy
anhancad the fruit st rate up o 22%. In 1.
coaicdropis majarity of the bedsMowers and
lendar fruits ware infested by caterpillars
and the damaged Rowers were not visited
by the polinators, Therefors, fioral damage
caused by the caterpillars adversaly
affected the fruit production, Pollen fertility
and wviability tests confirmed that |
campanisia had B2%, | coelotropis 62%
and . platyadans 84% pollen viability which
was gradually reduced on successive days
after anthesis. Perceniage of sead
garmination in lLcampanw/ata and |
platyadana was only 10-30%. In I
coslolropds only 10% seed germinability
was obsarved in the natwal condition,
Vegelative propagation of all the 3 species
was standardized by using IBA. The
seedhings were planied as part of ex-giw
consarvation in the garden. The three
candidate spacies are poody distibulad in
thex wild mainly because of habsal koss,
fragmentation of populations, poor fruil et
low percenlage of seed germination etc. Al
these caussl factors aeither alone or in
combination with others were responsible
for limited distribution in the wild.

The study on "Cuantilative
Azsesament and Mapping of NWFPs in
Southern Kerala® resulted in the
idantification, assessment and distrbution
range of 110 NWFPs currently available in
these districts, Traditional harvesting
techniques and s impacts on the
acosystems and communities were
analyzed. Based on the obsenations, a
sirategy has bean propogsed lor susiainable
harsesling and ulilization of NWFPs in
Southern Kerala.

Az part of the “Biosphere Reserve
Programme” the stalus repons of Nilgin and
Gulf of Mannar Biosphare Resarves wine
prepared in UMNESCO's format far
recognition, The repor covers justification
for designation as biosphers resarves, and
their ability to fulfil the thees funclions of
bigsphare reserves such as conservation,
development and logistic suppor. The
slatus repor dealt edensively on their
biclogical, social and cultural significance
and how the biosphera reserve provided an

|\etrany

opporunity to demonsirate the sustainable
development on a regional scale. Baged on
our reports, the UNESCO recognized bath
tha biosphere reserves and posted them on
tha MAB nat- a network of Waorld Blosphers
Reserves. This is one of the spectacular
achievements of the Co-ondnation Centre,
In casa of Agasthyamalal Blosphers
Reservg, information on Herala poriion
such as spatial configuration, componanis,
zonations, physicallandscaps featuras,
climate, geoclogy, geosmorphology,
biogeographic regions, people and
demographic structures, landuse hisiory,
flora, fauna oic. had already been comipiled.
Mow data from Tamil Madu porion is baing
added.

The herbardum has boen well
organized and managed as per the
Imernational slandard. Based on the
parformanca, tha Ministry of Environment
and Forests, Govt. of India had sanctioned
Rs. 25 lakhs for 8 new bullding, The new
Hastsarium Block was inaugurated by the
Hon'ble Chief Minister of Kerala, 5. V. 5.
Achuthanandan on 13" Decamber 2006.
Az part of herbarsum management all the
herbarum and refarance specimens wene
rearringed properly for ready reference.
Abouf 18,500 harbariuem specmens wens

Herbarium at a glance

1 Specimens in the harbarium as
on Mareh 2007 19,840
2 Number of specimen processed 8,300
3 Mounted for filing 1,225
4 Unmounted for reference 1075
§ Number of specimen incorporated 1,000
& Number of Nomenclature comection
carriad out 550
T Indexing of General Herbarium
specimons 1,600
B Number of shaels rencvated 3,410
8 Maintenance of general Herbarium
Specimens 19,640
10 Number of enguinies atlended 1.230

examsned o a5sess their gquality and
datashesls were prapared for herbarum
databasea,

The survay and exploration resulted in
the addibon of 56 taxa new o TBGRI
Herbarium (TBGTL The inventory also
résulbed in tha collection of Important plam
tawa such as Abslmoschus angulosus var.,
PpUreUs, Avicennla marna, Bruguiera
gymnomhiza, B, cylindrcs, Buchanania
barbari, Cinnamomum  chemungianum,



Cucumalla silentvalleyll, Desmodium
dolabrforme, Didymocarpus  meabaold,
Dipspyros  hirsuta, Excoecaria indica,
Garcinia gummi-guffa var, conicarpa,

Glycosmiz macrocarpa, Hydrocotyle
sibthorploides, Myrislica dachyloides,
Orophea uniflars, Sagerasa grandifiora,
Symplocos kanarana, Syzygium
Dourdiiony, Tednostachyum wight, Traps
natang var. guadnspinoss, Thchosambes
anamalaiensis and Vienhitago bombaiensis,

in the sfudy on “Survey, Inventory and
Evaluation of Mushrooms of Wasiam Ghals
of Karala®, five major reseanch programmes
werg undarfaken to evaluabe the macro
fungal wealth, Main objectives of these
programmes wists (o make a8 survey and
imraniory of the macro fungal wealth of
Weastern Ghats of Kerala; o provide
descripbons and illustrations of all the major
edible, poionous and hallucinogenic
mushreoms, 1o collect and ideniify
Ectomycorrhizal Fungd and their associated
hosl species; o assess diversity of
mushroams and their consenation stajus in
Weyanad district and establish a Reglonal
Reference Centre for mushrooms. As part
of these programmes, mushrooms were
collected from different forest localilies of

Kerala during the monsoon peried.
Collection sites included the wooded and
undisiurbed areas of TEGR|I campus,
forests of Kallar, Kulathupuzha, Thenmala,
Perivar and Wayanad, During the period
961 collections were added o the
mughroom  harbanum The collections

Achievements
Tatal collections made during the period 523

Collections identified to ganera 523
Families represented 18
Ganora represanbed 58
Tatal collections idendified o species 122
Mo of species oblained 122
Kew records for India o7
Mew specles recognized 05
Wild edible specles collected [
Known loxic species ldentified 14
Hallucimogenic o
Bloluminescent 0z
Tatal accesslens maintained in the

mushroom herbarium 10,160

were syslemalically analyzed and idemtified
following standard taxanomic mathodology,

A molacular marker was developed for
a high yielding strain of Pleurotus fovida, A
bacterial strain isolaled from a sacred grove
showed potential antifungal activity and

4. Amanifa hemibapha [Berk. & Br,) Sacc,

b, Termitamyces microcarpus (Berk & Br)
Heim . alongates Helm - Wild edibile
mushrooms from Westemn Ghats.

was idantiied a8 Sireplomyces airooffensis
showing 98% 16z RMNAzequence homology
1o thia type strain. This is the first report of
antifungal activity from that particular strain
Cwt of the 192 actinomyceles isolates
screenad. 150(78%) are anfifungal. Among
these 10 showed more than B60% of
anihibilien and three of tham are new strains
of Streplomyces (185 sequencing In
progress)

In the sludy on characterzation of
cellulobytic microorganisma invalved in liter
CeCHMpositon in the forests of Kearala esghi
Aspergillus siraine  molated from  litter
collected from Shola forests wers screaned
for cellulalytic activity by plating on CMC
supplemented ISC agar. Among the eighl
isolates, three showed $irong activity, four
moderala and one weak, Tha gunati:.
similaribes of these isolales were also
studied using ITS-PCR-RFLP analysis,

TRGR! Arriisl Regae DO0E - 9T



Micro-fungi and Lichens

ollection trips for microfungi were
conducied o bolh Western Ghats regions
of Kerala and Meghalaya Siate. 400
coflections were made. 300 taxa were
idantified, of which 46 were néw o science
Afar confirming the ientity, materials werne
depasitad in the harbarum under TBGT and

Tar 3pot disease

Black Mildew Fungus

Cerremittind 83 Coraerve Pl Bodaersity in Gad's Owa Dosnery

part of tham in HCIO, Mew Dalhi,

2 vanilla planiations in 7 disticts of
Kerala were visited for shidying the rate of
pathonogenic  infections in  them 11
plantations were saveraly infected. Siem
red, leal rob, will wera the most common
diseases. Specias of Phyfophthora,
Fuzarium, Sclerolium, etc. were the
common fungal pathogens. The plantations
in Wyanad district ware fully desiroyed by
infection. Planlations in Kottayam destrict
wire moderately infected. Only a fow
plantabiong in Kannur, Pathanamthitta and
Emakularm were infecied. Alappuzha and
Hasargod districts were fréd from infection.

Fiald exploration trips were conduched
to warious forest regions and root and soil
samples were collected for studying the
frequancy of AM infection, Isclated spores
ware inoculated in pol culiure by selecting
Sofghum and Maize as host plants bo
prepare inoculum, Shides wera prepared

a. Leaf spot disease of Vaniila.
b. Rust on Cinnamon,

¢, Ramaling conduplicans Vain, a lichen

d. Mycorrhizal Spore.

fraen this inoculum for identification, These
sporés belonged fo the genera Glomus,
Acawlospora, Sculellospora, Sclerocysiis,
and Gigaspora

Coflection tips were conducled 1o
different forest localites in Trivandrum,
Haollam, Pathanamthitia, Kottavam, bdukki,
Ernakutam, Thrissur, Palghat and Wyanad
districts for Lichens. 1570 individual
spacimens from different forest localities,
which include foliose, fruticose and
crustose lichans, wera colleclted. Among
tham, 633 specimens were idenlified



Foliicolous Fungi

Mew Genus
1. Ectendomediola Hosag. & Agarsal
Species New to Science
Amazonis slaoocarpd Hosag, & al
Asteridiella seanibacoarum Hosag,
Asteridiolla brabmagiriensis Hasag, & al
Asteridiells capparidigena, Hozag,
Astericlella micholise Hosag. & 2l
Astoriciella orecenidecals Hassg,
Astericiells phautopsiots Hosag.
Astering sdentieols Hosag & Kamar.
Astering aplalae Hosag.
Astering canthil-dicocc! Hosag,
. Astering chukrazise Hosag,
. Astering gamsil Hosag. & C K Biu
. Astering girardinise Hosag, & G Biju
. Asterina hyptidicola Hosag,
. Astering loranthigena Hosag.
. Astering madikerensis Hosag.
17, Astering oreocnidecols Hosag, & al
18. Asterina areocnidegona Hosag.
19. Asterina parsonsise Hasag.
0. Asterina rhodomyrli Hosag. & al
21, Astering sarcamdrae Hosag. & Kamar,

. Asténina tafacauveriana Hosag.

. Astering loddaliicols Hosag, & al.

. Agherina hfophorae-indieae Hosag, & al,
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Library

Durng tha reporting year the Ebrary
subscribed to T8 journals and purchased
400 books . Books were classified and
mearged in the Collection. The poumals
were registered and added to the jourmnal
database. Based on requests from
scientists, photocoples of articles were
procured and provided o them, Journals
when wvolume compleied were bound,
documented and shelved

Total books
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Ectendomeliols walswrae Hosag & Agarwal Varieties New to Science

ieliola aliophyligena Hosag.
Melials anodendricods Hosag.
Medlols canifwigena Hosag. B al.
Metala crotonis-malsbarici Hasag.
Meliata cynanchi Hosag. & al
Matlola dolichi Hosag,

Malals emespatilil Hosag

Muiala exacigena Hosag. & &l
Mattola kukkeensis Hosag. & al.
Meliala kulathupuzhsensis Hosag
Meitala luvungicola Hosag. & Rakumar
Mufiols palakksdensis Hosag & al

. Multels parsonsiicola Hosag,

Maftola peringamalaensis Hosag, & Kamar,

. Mafiola plevrosiylicols Hosag, & Sabu

Meliols plerigodan Hosag,

Meliola saiscicols Hosag & al
Meliola sitentvalieyensis Hosag.
Meliols smifacacearvm Hosag,
Mpliola strombaosiae Hosag.

Maliols vaNaridis Hosag,
Prillipuxing aquifafiacesrvm Hosag.,
Favikumar & Archana
Pseudoasperisparivm millattiae U. Braun &
Hasg,
Questieriolts rhamni Hasag, & al.
Quastierialia todolaliae Hosag & al,
Sarcinella allophyli Hosag,
Sarcineds glochiod Hosag, & al.
Sarcinolla oreocnidecols Hosag,
Sarcineds pourolrisn Hosag,
Shiffrerula glochidf Hosag,

Journals subscribad T
Reports added a7
Reprints added 10
CDs added ag

Back volumes added

1. Irenopsis sidae (Rehm.) Hughes var,
abunili Hesag, & al

2. Matiala alamgii var. salvifolii Hosag,

3. Muefala dowiesii Hansl. var. longiseta
Huosag.

4. Maliala desmodit-laxiTon Deight. Var,
Indica Hosag, £ 2

5. Maltols kanniyakumariana Hosag. var.
brahmaginiense Hosag & &l

G, Melols abernaemontanas Speg. Var,

wrightiae Hosag. & &l

New Records to India

Malicla dlospyricals Hans!,

Asterina diplocarpa Cocke

Astering leplalea Sydow

Astering pipering Sydow

Astering pusilia Sydow

Haterocamium selaminum

(Sacc. & Sydow) Peirak

Sarcinella raimundi Sacc

Schiffnennla puichra [Sacc ) Peirak

Schiffnerns reini Hansf

Rare Fungi

Astering crebra Sydow

Asfeving garcinias Hans{,

Armatelia cinnamomi Hanst. & Thinum,

Astering olacicols Hans!,

Asterina parpusila Sycow
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Services provided

Indaxing

Selective Dissemination of Infarmation
Current Awareness

Conference Alort

Hewspaper Clippings

Photocopying
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Flowering Plans af

Publications Fhia s Toate A

species, o8 subspecies and
Books 287 varigties in 1415 genera
undar 188 families. It
provides correct name
important Synonyms, hakbit,
reference lo good
descnptions and ilusirations
disiribution in the word, the
Western Ghats and Kerala,
indigenous. endemic and
exobs nabwhe, consérvation
siatus, phenoclogy, uses and
Malayalam names

Medicinal Planl Rasource Tha book deals with package of

of Kerala Towa rt_l's practices for the culibvation of 10
harnassing s pateniial . - Ly - madicinal plants viz. Kasmplans

i Kinnt - TR T T ST ¥ :
Part 1 - Intreduction Lt "j_' Tl UL galanga, Plumbago rosea,
provides an ovarview of tha Wmars Eh:-ﬁ'l iy el Alpinia calcarals, Holosfemma
gtate-of-lhé-art on -

annuiare, Kasmplena fodunda,
Imdigolara Koclons, Asparagus
FECeMOSLE, LLRCWTa aromaltica,
Fiper longum and Rauvollia
sarpanfing. 1| was prepared
basaed on early
recommaendations and as part of
a DST, Government of India
sponsonad ;'.'ITEIJEE"I on meadicingl
I:l|EI'||Z cultivaton Tor cinculabion
amaong cenaliciaries of ha
project (Lribas)

collechion, conseérdalion,
cullivation and wlikzabion of
medscinal plant resourcas
of Kerala, The book intends
1o disseminate information
usidul for the denebopment
af the medicinal plani
resource of the Siate, to all
concernad which |Is
inevitable for ensuring their v
imvcivamant in sustainable

utilization of the resouros,

TBGRI Vision



Chapters in Books

Ambili 5 and Subramonium A 2006,
Prevention and treatment of
hyperipidemia with herbal drugs. In:
Trivedi P C (Ed.) Medicinal Plants:
Ethnobotany Approach. Agrobios,
Jodhpur. pp 113-134,

Dan M and Bajoy M 2007, Wil relatives of
termens in Westam Ghals. In: Matural
Fesource Management and Livalihood
Support Systems A Compendium of
Research Papers, Western Ghats Cell,
Planning and Economic Affairs
Department. Govi. of Kerala. pp. 143
146,

Dan M, Anish, N P and Bajoy M. 2008, Ex
sy conservation of zingibers of
Western Ghats through  germplasm
sirengihening and micropropagation.
In: Sustainable Matural Resource
Development - A Compendium,
Wastern Ghats Cell, Planning and
Economic Affairs Depariment, Govt. of
Herala. pp, B9-92

Gaetha B 5, Shyamal 5, Latha P G, Remani
P, Rajasekharan 3 2007. Plant
Products as Anticancer Agents. In:
Govil J M, Singh V K, Rakesh
Bharadwa) (Eds) Recent Progress in
Medicinal Flants Vol.18
Phylomedicine, Stuedium Press, LLC,
Houston , USA, pp 323 -338.

Joemon  Jacob, Karyappa K © and
Mohanan N 2007, Conservation of
Corypha umbraculifers L., a fast
deplaling palm in Kerala, In: Matural
Resource Management and Livelihood
Support Systems - A Compendium of
Research Papers. Western Ghats Call,
Planning and Economic Affairs
Department, Govl. of Kerala. pp. 309-
a4,

Koshy K C 2008, Bamboo research and
extenslon activities at TBGRI
impdemented under the Western Ghats
Development Programme, In:
Sustainable MNatural Resource
Development - A Compendium of
Research Papers, Wastern Ghats Call,
Planning and Economic Affairs
Department, Government of Kerala
Thiruvananthapuram, pp. 95-89,

Koshy K C and Gopakumar B. 2007,
Production of Bamboo saplings A
chaapar and easier method. In; Matural
Resounce Management and Livalihood

Support Systems: A Compendium of
Selected Research Papers. Wastern
Ghats Cell, Planning and Economic
Affairs Depanment, Govemnmeni of
Kerala Thiruvananthapuram pp 336-
340,

Latha PG, Suja 3 R, Shine V J, Shyamal 5,
Anuja G I, Sini Sadasivan and
Rajasekharan 5 2007
Ethnopharmacological Screening of
Selected Indian Medicinal Plants.
Souvenir of Gazetted Medical Officers
Agsociation, Trivandrum,

Mathew P J and Thomas M T 2007,
Congervalion, collestion and
cultivation of madicinal plants of Kerala
- an overviesr, In: Matural resource
managemani and lvelihood suppor
syslems - & Compendium of Research
Papers. Western Ghats Call, Planning
and Economic Affairs Department
Govt. of Kerala. pp. 341 - 3485,

Rajkumar G and Panduramgan A G 2007,
Exolic weeds: A menace to native
faristic diversity of Kerala, indla. In- tha
Compendium of State Level Seminar
on * Matural Resource Management
and Livelihood Support Systems®
organized by \Wesiern Ghals Call,
Planning and Economic Affairs
Department, Government of Karala in
Thiruvananthapuram pp.346-354,

Sabulal B and George V 2008,
Phytochemical Technigues in Herbal
Drug Research. In: Herbal Drugs- A
Twenly Firsl Century Perspective,
Sharma R K and Arora R (Eds.) Jaypes
Erothers Medical Publishers (P) Lid.,
Mew Dalhi pp.60-69.

Sini Sadasivan, Latha P G, Anuja G |, Shine
V J, Shyamal 3, Suja 5 R and
Rajasekharan, 5 2007, Wound healing
activity of stem sap of Calveoplers
Foribuwnds Lam In: Matural Resource
Management and Livelihood Support
Systerns A Compendium of Research
Papers. Wastern Ghats Cedl, Planning
and Econormic Affairs Departmant,
Govt. of Kerala.pp 125-128,
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Research Papers

Ajikumaran MNair S, Shylesh B 5,
Gopakumar B and Subramoniam &
2006. Anti-diabetic and hypoglycaemic
properties of Hemiomitis arifolia
(Burm.) Moore in rats. Joumal of
Ethnopharmacology, 106:192-197,

Ambili 5, Anilkumar S and Subramonium A
2007. Hypalipidemic, anioxidant and
cylotowic properies of Benincasa
hispvda fruit juice. Biomedicine, 27: 72-
76,

Anil John J, Shitasraj S, Sethuraman M G
and George WV 2008, Chermical
composition and anlibacterial activity
of the essential olls from the beaf, bark
and fruif of Meolifses cassip. J. Trop.
Mad. Plants, 7: 251-255,

Anil John J, Virujesh P K, Dan M, Pradeep M
5, Sethuraman M G and George V
2006, Chemical composition and
antibacterial aclivity of leal and bark
oils of Neoltsea scrobicwiata (Melsn,)
Gamble. Indian Perfumer, 50: 61-84.

Bejoy M, Dan M, and Anish M P 2006,
Facltors affecting the in vitro
multiplicalion of the endemic plant -
Cuwrcuma harihe Mangaly & Sabu.
Asian.J Plant Sei,, 5:847-853,

Biju H, Bagool R G and Hosagoudar V B
2005, Melislaceous fungl in the
campus of Tropical Botanle Sarden
and Research Instilute, Palode,
Thiruvananthapuram, Kerala. J. Econ.
Taxon. Bot 29 3340-345

Binoy Jose, Satheeshkumar K and Seeni S
2007. A protocol for high frequency
regeneration through nodal explan
cultures and ex witro rooting of
Plumbago rozea L. Pakistan Journal of
Biclogical Sciences 10:349-355,

Braun U, Delhey R, Dianese J C and
Hosagoudar V' B 2008, Mescellaneous
noles on bictrophic mi tes.
Schlechiendalia 14: B5-97,

Chitra C R, Binu 3, Anilkumar © and
Krighnan P N 2006. Seed siorage
bahaviour af Tinospora sinensis. Sead
Research 34: 179-181

Deepa 5, Vrinda K B and Pradeep C K
2006, Additions lo Leucocoprinold
fungi frem W.Ghats. Mushroom
Rasearch 15: 1-5,
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Deepa 5, Vrinda K B and Fradeep C K
2006 More leucocoprinoid fungi from
Wastarn Ghals. Mushroom Ressarch
15103110,

Gangaprasad A, Wilkam Decruse 5, Seani
§ and Nair G M 2005
Micropropagation and ecofestoration
of Decalepiz arayalpathra (Joseph &
Chandra.}) Venter- an endemic and
endangarad athnomedicinal plant of
Wastern Ghals, Indian Joumal of
Biotechnology, 4: 265-270

Geathakumary M P, Santhoshkumar E 5,
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Patents filed /Awarded

Firsi Examinalion Reporl of the process
patent=- a novel process for the
production of hypercin from the shood
and callus cultures of Hypanicum
hookananwum Wight & Am received in
May 2008. Clarfications along with
complele specification submitied in
July 2006, (Inventors: Padmesh P, Reji
JV, Seani § and Mair G M)

Fiftean EST sequances obltained from the
forward sublracted library of
Hypancum hookeranurm submitied o
HCE| database. Acc No.: EEGGSSTE
ioEEBSEEE2. (Inventors: Padmesh P,
Raji J V. Purushothama M G and
SoeeniS)

Full length cDMA sequence having an ORF
of 1173 bp obtained from CLm
hookerianum submitted to MNCBI
database, Acc Mo EF1BE910
(imveniors: Padmesh P, Raji J W,
Purushothama M G and Seeni S)

& process for preparation of novel herbal
madicinal composition for cancer
treatment from Janakia arayalpaie
root and Trichopus 2eyanicus leaves”
{Patent Mo, 193609 of 2Z006.
Inventors: Applan Subramoniam;
Sreadharan Rajasekharan; Palpu
Pushpangadan; “arghesa Gaeorge;
Gopalapillai Sreakandan Mair)

"A process o prepare herbal medicing
{phytomedicine) for liver diseases from
a fern, Chedanthus farinosa” (filed in
2008) Impendors: Asha V'V, Wills P 'W
and Subramaoniarn A,
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Seminars /
Conferences organized

Short-tarm course on “Biodiversily
Conservalion and Characterization
using Biotechnological Tools® for
College Teachers, Sponsored by
Degartment of Biolachnology, Govt. of
Inucfia, froem 12-30 March 2007,

International Workshop on 'Consenvation of
Cycads in India', from 17 to 20 July
2006 at Thiruvananthapuram.

27" Annual Conference of Indian
Association of Biomedical Scienlisls
and Mational Symposium on Current
Trends in the Development of Herbal
Dirugs, from Movembar 25 to 27, 2006
at Rajiv Gandhi Ceanlar far
Biotechnology, Thiruvananthaguram,

“Brainsiorming Workshop on Blodiversity
Conservation through
Biotechnological Infensenlions” from
10 to 11 January 2007 al
Thiruvananthapuram.
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Seminars / Symposia /
Conferences /
Workshops

Ajikumaran Mair 5 and Subramoniam A,
2006, Antidiabadtic activities of an active
fraction from a folklore medicinal farm,
Hemlonitiz arfilia in rals. Presented in
Southern Reglonal Conferance af
Indian Pharmacolegical Soclety,
Belgaum, Kamataka,

Akhila 5 Mair, Pradeep M S Abraham T K and
Jaya O 5 2007, A study on the changes
in lhe antioxidants and peroxidase
maryme profile of moisture stressed
cowpea (Wigna ungicufata L) vareties.
In: Proc. of the 19" Kerals Scence

Anilikumar C, Chitra C R, Bindu S and Laiju
Mathew 2007. Seed studies on 12
southern Western Ghats species.
Froc. KlIX Kerala Science Congress,
Kannur pp. 215-217,

Archana G R and Hosagoudar W B 2006,
Black mildew dissase on Wallles
(Acacia spp.) in Kerala State. Mational
Conference on Recend Trends In
Mycological Research, Dec. 2Bth & 29,
J.J College of Arts and Sci. Pudukottai,
TH, p. 85.

Bejoy M, Dan M and Anish, N P 2008
Tiszue cullure-mediated conservation
of selected gingers of the Westemn
Ghats of peninsular India. Abstracts of
this 4™ International Symposium on the
Family Zingiberaceas. Singapore
Botanic Garden, Singapore. pp. 85-87.

Cheriyan P Koshy, Jose P A, Raju Antony
and Joomon Jacob 2006, i
Mational Science Day Celebrations at
vanous High Schools of Kerala,

Dan M, Sabulal B, Georga V and
Pushpangadan P 2006 Siudies on the
rhizome oils of four Hedyohium species
of South India: A chemolaxonamie
approach. d4th International
Symposium on the Family
Zinglberacean, Singapore Bolanic
Gardens, p-d4,

Divya N, Renju Krishna V' and Pradeep N S
2007, Studies on the  amlimicrobial
activites of Qudmanzielia cameri  an

edible mushroom. Abstracis
International Conference on
Mushroom Biology and Bistechnology,
Solan, HP

Elzsamma Joseph Arackal and,
Pandurangan AG, 2006, Systematics
of yams in Westarn Ghals. In: the
International Seminar on Present
Trends and Fulure Prospects of
Angiosperm Taxonomy, organized by
Agarkar Research Institute, Pune.

Elsamma Joseph Arackal, Pandurangan A
G and Ganeshan S 2006. Diversity and
distribution of the genus Dioscores in
Wastern Ghats, In: the Trieanial
Symposium of the International
Society for Tropical Reot Crops.
Organized by CTCRI,
Thiruvananthaguram.

Ganeshan S 2006 delivered an invited
lecture entitled “Integrating fruit PGR
congervation sirategies for
augmenting genetic diversity and
generation of pre-bresding
germplasm” at Natlonal Sympasium on
Undenutilized Horticultural Crops IHR,
Bangalore, June 9-10

Ganeshan S 2006 Delivered two invited
lectures entitied = Horticultural genatic
respurces consarvation-
achievements and challenges® and
"How to integrate PGR conservation
slrategies using cryopreéservation and
in witre conseration” at the ICAR
Short course on in vitro Conservation
and Cryopraservalion. Mew Oplions fo
Conserve Horticullural Ganefle
Resources, [IHR, Bangalore,
September 21- 30

Ganeshan 5 2006 Delivered an invited
lacture antitled “Integrated
conservation sirategies for PGR™ al the
World Ayurveda Congress, Pune,
Movembar 5-12

Ganashan & 2006 Attended “14th Trignnial
International Sympasium on Tropical
Rool Crops™,CTCRI (ICAR),
Sreekariyam, Thiruvananthapuram.,
20-26 Movembar,

Ganeshan 5 2006 Attended the National
Seminar on Merging Modem Sciences
Tor Sustainability. Health and Wallness.
Thinrananthapuram, November. 30 -
Dacember 2™,

Ganeshan 5 2007 delivered a talk on
“Biodiversity conservation through
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Botanic Gardens-largets to be
achéeved by 20107 at Fathima College,
Kollam 12" January,

Ganeshan S 2007 Altended National
Seminar on “Man & Biosphere”
organised by Anthropological Sociaty
of India, Regional Canter, Nagpur. and
prasented a papar entited "Biodiversity
Consenvation - Contributions of TEGRI',
26-28 Febrnuary.

Ganeshan 2 2007 delvered an invited
valedictory address at UGC sponsorad
saminar on “Plant medicine: presant
scenano”. Department of Bolany, St
Mary's College, Toothukudi [ M.S
University) 24" Fabruary

Ganeshan 5 2007 Aftended Mational
Seminar on MAP Government.
Avyurveda Caollega,
Thiruvananihaguram March 14 - 15

Ganeshan 5, George V, Rajasekharan 5,
Latha P G and Anil John 2006, Indian
Biodiversity Scenario - s relevance in
Ayurveda and supporl 1o modem
madical sclences. Proceadings of the

World Ayurveda Congress Pune, .
50-54.

Ganeshan 5, Raju Antony, Mohanan M and
Cherian P. Koshy 2006, 'Consarvation
stalus of Cycads in TRBGRI'Y Paper
presented afl the International
Waorkshop on Conservation of Endermic
Cycads in India, Thiruvananthapuram,

George W and Anil John J 2006. The Role of
Ethnomedical Leads in Drug
Descovery. Proc. of the Imemational
Conference on Ethnopharmacology
and Alternative Madicing, Invited talk,
Amala Cancer Research Cenler,
Thrigswr IL-24, p. 18,

Joice W Thomas 2006, Attended the
seminar on 'Consarvation and
Management of Mational Resources
for Environmental Protection of the
Coastal Zone of Karala. KFRI, Paschi,
Thrissur.

Jolce W Thomas 2007, Atended the
Mineteenth Kerala Sclence Congrass
hald at Kannur.

Jolce W Thomas 2007 delivered a talk on
‘Mangrove profection and consersation”
at Govt. U P School, Kannur,

Karhikeyan K, Ajlkumaran Mair 5 and
Subramoniam & 2006, Anticancer and
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apophosis inducing properties of Aplam
graveolansis seeds. Presanied in tha
Mational Symposivm on “Currend
trends in the development of herbal
drugs” and 2Tth Annual Conferenca of
Indian Association of Biomedical
Scienoes, Thiruvananthapuranm,

Krishnan P N 2006. Biodiversity data
management. Vacation Training
Programmaé on Bioresources,
Agricullural College,
Vellayanl, Thinsvananthapuram.

Krishnan P N 2006, Application of
Bisinformatics in Biodiversity
Conservation. Mational Seminar on
Modem Trends in Plant Science, |gbal

Caollage. Peringamala.

Krishnan P W Z00&. Biodiversily
Managemeni Through Bioinformatics.
Refresher Course, Academic Staff
Collage, Kariavatiom.

Krighnan P N 2006. Bisinformalics: Robe in
Plant Blodiversity Documentation,
Mational. Symposium. Med. Plants:
Role of Biotachnology and
Bioinformatics. BIT, Ranchi,

Krshnan P N 2007. Conservation and
susiginable wlilization of medicinal
plant spacies through biclechnological
means. National Saminar on Medicinal
FPlants, organized by Depl of
Pharmacognosy, Govl. Ayurveda
Caollage, Thinrvananthapuram

Krighnan P N 2007, Presaniad the Annual
Froject Report of Bioinformatics Sub-
DIC, TBGRI in the Coordinaiors
Mesting crganized by DBT at Sikkim
State Councl of Science & Technology,
Ganglok,

Krishnan F M, Sreakumar 5, Bu C K 2006,
Biodiversity Management through
Biginformatics. Refrasher course,
Academic 3Slalf College, Kerala
Unbearsity Thinnanathaperam.

Krishnan P M, Sreakumar 5, Biju C K 2006,
Biginformatics: Role in Plant
Biodiversity Documentation. Matl,
Symposium cn Medicinal Planis, Birla
Institute of Tachnology, Mersa, Ranchi.

Krishnan P M, Sreekumar 5, Biju C K 2006
Bigsinfarmatics: Role in Plant
Biodiversity Documgntation. Mat,
Symp. Med. Planis: Role of
Biotechnology and Bloinformatics,
Crganisad by BIT, Ranchi, p. 12
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Latha F G 2006 Atlended the Mational
saminar on Food security through food
processing. Lakshmi M Menon Institute
for Empowerment of Women, Centre
for Management Davalopment,
Thiruvananthapurarm,

Latha P 3, Suja 5 R, Shyamal 5, Shina V' J
and Rajasekharan 5 2006
Ethnopharmacological  investigations
al TBGRI. Inviled lecturg prisented al
Intermnational Conference on
Ethmopharmacolegy and Albernative
Medicine and Annual Conference of
Hatlional Sociely of
Ethnopharmacology, Amala Cancer
Research Cenire, Thrissur.

Latha P G 2006 presanted an invibed lecture
on “Bioethics in Animal
Expanimentabon’al the seminar on
Mew Vistas in Science and Technology
- organized by Mar Ivanios Collage,
Thinmvananthapuram.

Malhaw 5 P, Abdul Jabbar M, Thomas M T
and Haridas P 2007. Establishment of
live collections of Andaman planis at
TBGRI. Proc. XiX HKerala Science
Congress, Kannur, pp. 238-240.

Mohanan N 2007. "Ex-sitlu conservation at
Troplcal Botanic Garden and Research
Instituta®. Paper presentad at
Confarancea of the Asian Chapber of the
Association for Tropical Biology and
Consarvation, Mahabalipuram,

Mukunthakwemar 5 2006. Paricipated in
one day symposiom on “Meed for
Bafiter Matural Resources
Management for Kerala® conducted by
Ferala State Land Use Board, at
Sciance and Technology Mussum,
Thiruvananthapuram.

Mukunthakurmar 3 2008, Paricipated in the
training program and delivered a talk
on Bloresources for School Children at
The Rapinat Herbarium and Canire for
Modecular  Syslermalics. Sl.boseph’s
College, Tiruchirapalli,

Mukunthakumar 5, Fraveen G Krishnan P
and Seani 5 2007 . Banana and plantain
= Status of consarvation at TBGRL In
Absiracts, Wational Conferance on
Banana. AIPUB and MNRCBH,
Tiuchirappalll, Tarmd Madu, pp. 31.

Padmash P 2007. Attended the Workshogp
on Bistechnological Inferventions for
the Conservation and LHilization of
Forest Regources, Depariment of

|\ triary

Blotechnology, Govt. of india at the
Indian Wood Science and Technology

{IWST), Bangalore.

Pandurangan A G 2007, Bicsphar Resarnes
in India: Legal framework and
management- Esues and CONCEMS.
Proc. of the Workshop on Perspeclives
of Biodiversity Conservation: Status of
spacies richness in prolected anea,
Kongunadu Arts and Science College,
Coimbatore. pp. 14-21.

Pradeap € K and Vrinda K B 2006. Some
notewarthy agarics from Waslem
Ghals, In: Intemational Symposium on
Agriculturally Importani
Microorgranisms, organized by Indlan
Mycobogical Sociaty, Kolkatta,

Pradeap C K, Vrinda K B and Sunil Kumar S
2007. Records of some noteworthy
agarics from Westem Ghats of Kerala.
In: Intarnational Conferance on
Mushroom Biclogy and Bislachnalogy,
organized by the Mushroom Sociely of
India and NRCM, Solan, HP,

Pradeap M 5. Renju K and Shiburaj 5 2007.
Genetic similarity amang
environmanial isolales of A
sp. Paper presented at Mallonal
Symposium on Microblal Diversity and
Plani Heaflth organized by Indian
Mycological Sociaty, Kolkatta,

Prakashkumar R and Suresh S 2006, Ulra
siruchure features of pollen grains as
an ald in the varietal characterisation of
fruit crops. 28th Annual Mesting of
Elactron Microscope Socety of India.
Raegional Research Laboratory,
Thiruvananthapuram,

Pravean G, Mukunthakumar 5, Anandhu
D and Seeni 5 2007. Flow cytomatry-
An ideal cytogenetic tood for rapid
ganome analysis in Muse (Banana). In
Abstracts, Mational Seminar on
Envircnmeaental Sustainability of
Western Ghats of India. NMCC,
Marthandam, Tamil Madu. pp. 13-14,

Pravean G, Mukunthakumar 5, Krishnan
PN and Seeni S 2007. Induced
variation studies in two diplold south
Indian cultivars of Musa. In Abstracts,
Mational Conference on Banana.
AIPUBE and NRCE, Timechirappalli,
Tarnil Madu, pp. T2,

Radha R K 2005 Participated in the
Mational Seminar on Trends in tha
Varsatile Technigues of HPLC



organized by Asian and Mideast
Inglitute of Chemists [USA) and
Amritha Institule of Medical Sciences
and Research Centre, Kochi,

Radha R K 2008, Presenled a poster “In
vitro propagation and chemical
characterization of Ammonwm fenzii,
an endemic insed repellont pland of
Andarman lslands” &t LAAT Seminar, Pune,

Radha R K, Alex L and Mathew 5 P 2005,
Poster entitied “in witro propagation
and chemical characterization of
Ammomum fenzli, an endemic insac
reépillent plant of Andaman Islands
presented at |IAAT Seminar, Puna.

Radha-R K, William Decruse S, Krishnan P
M, Seenl S and Ganeshan S 2008
Cryopresarvation of embryonic axes of
recalcitrant seed species Myrisbcs
malabarica Lam., a rare medicinal
plant af the Southern Western Ghats,
Mational Seminar on Plant Resources
of Wastern Ghats, Tth and Bth
December 2006, I15C, Bangalore.

Rajasekharan S 2006 “Indigenous
Knowledge associated with
Biodivarsity”. National Seminar on
‘Flowering Diversity jointly organized
by SNM College, Maliangara and
UGE, Emakulam.

Rajagekharan 5 2006 “Benefit Sharing
modéel developed by TBGRI® for the
World Bank Delegation headed by
Sri.idharath Prakash,
Thiruvananthapuram,

Rajasekharan S 2008, “Traditional
Knowledge and Geographical
Indications : Issues and Conobrms”
International Seminar on Global
Intellectual Property Right (IFR)
Regime- Challenges, Opporunities
and Oplions, MG University, Kobayam.

Rajagekharan 5 2006. * Padsthiti Reksha
Jeevasuraksha (Protect Envirenment
and Save Lives) implementation of
innovative, holistic and traditional
bigathical practices with peoples
participation at grass roof kevel to safe
guard the acosystem and enviranment
in connection with an InMemational
Seminar’Workshop jointly organized
by UNESCO, Bangkok, ICMR Mew
Delhi and Departmant of Philosophy
University of Kerala.,
Thirnuvananthapuram.

Rajasekharan S 2006. “Development of

mathodology for the swrvey of crude
drugs” National Workshop organized
by CCRAS, Ministry of Health and
Family Wallare, Govt. of India at Puna.

Rajasekharan S 2006. “Systematic
Documentation of IKMTK refated to the
plants used for Food and Medicine”,
Mational Seminar on Medicinal Plants
and Drug Development organized by
Mar Athanasious Callege, Thiruvalia,

Rajasekharan S 2008, “Systematic
Documentation of IK/TK™ Mational
Workshop, Agricultural Collega,
Thinnananthapuram.

Rajasekharan 5 2006, “Traditional
knowledge and Medicinal plants®
Academic Staff College, Kerala
University, Thinnananthapuram,

Rajasekharan & 2006, Atended Mational
Workshop on “Patent issues and iis
regquiations, rights, limitations” jainkhy
organized by NIPP & KSCSTE,
Thinnananthapuram.

Rajasekharan 5 2006. Atended the
International Workshop on  Cyeads
hedd ot Thiruvananthapuram,

Rajasekharan 5 2007. “Systematic
documentation of Traditional
Knowledge related o Medicinal plants
and IPR related issues”, 6ih Mational
Seminar on Medicinal plants arganisad
by Deparirment of Pharmacognosy,
Govt.Ayurvedic College,
Thinwananthapurarm,

Rajasekharan 3 2007. Atlended the
Workshop of Taxonomisis organised
by Kerala State Biodiversity Board,
Thiruvanathaguram.

Ramasubbu R, Kulloli S K, Sreekala AK and

Pandurangan A G 2007. Reproductive
Biology of /. cuspidata Wight & Am. A
rare and endemic Balsam of Wastermn
Ghats. In: Proc. of the 18th Kerala
Science Congress, Kannur, pp. 218-221.

Rameshkumar K B and George V 2007
Phytochemistry of the Endemic
Specias, Cuwcuma ecalcarals Shvar &
Indu, Proceedings of the 18th Kerala
Science Congress Kannur p, 89,

Renju Krishna W, 2007, Investigations on
commearcially exploited Owster
Mushrooms (Plewolus sp.) in Kerala,
Abstract International Conferance on
Mushroom Biology and Blotechnalogy,

|\ dtany

Solan, HP.

Renju Krishna V, Pradesp M 5 and Shiburaj
S 2007, Sudies on the distribution and
phytogenetic analysis of antifungal
aclingmycetes in selected sacred
groves of Kerala. In: Proc. of the 187
Kerala Science Congress. Kannur, pp.
Ta0-7az,

Riju M C, Vijayakumar K and Hosagoudar v
B 2008. Mycorrhizal association of
some madicinal planis of Westemn
Ghats. Mational Conference on Recant
Trends In Mycological Ressanch. J, J
College of Arts and Sci. Pudukottai, TH,
p. 49

=eeni 5 2006, Presented a paper on
"Sustainability of Environmantal
Education Schemes in Tamilnadu
Schools in Indis® at the BGCI™ g
International Congress on Education in
Bolanic Gardens in the Uiniversity of
Coford Bolanic Garden, UK,

Zeanl 5 2007. Presented a leclure on
‘Income  genaration and  livelihood
enhancement in rural areas through
biotechnology based florleultura
devalopment' al the Centre for
Biotechnology, Anna University,
Channai.

Seani 5 2007. Presented a seres of invited
lectures on "Conservation,
bioproduction of plant-specific
molecules and  biodiversity based
patents in Holy Cross College, Trichi,
Jamal Mohammed College, Trichd,
M.S . University, Thirunelveli,
Thiagaraja College, Madurai and
Madurai Kamaraj Univarsity, Madurai.

Shareefl 5 M, Sam P Mathew and Cheriyan
P Koshy 2006, “Wild and cultivabed
edible Myraceous fruil plants of
Thiruvananthapuram district in Kerala
state.” Poster presented atl IAAT
Confarence, Puni,

Sherina T V and Sudha C G 2005
Establishment and growth analysis of
hairy root cultures of Decalepis
arayalpathra, a crilically endangered
ethnomedicinal plant - Proceedings 17
Herala Science Congress, Theissur,
pp116-117,

Shyamal S, Latha P G, Suja § R,
Rajasekharan 5 and Ganga Devi T
2007. Hepatoprotective effects of
Pitfosporum  nesighemense on O -

Galactosamine(D-GalN) induced kver
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injuries  In rats. Nineteanth Kerala
Scéence Congress, Kannur. pp 337-338.

Sreekumar 5 2006 Blodiversity Informatics
and Barcoding of Life Forms. Seménar
crganized by Krsthu Jyothy College,
Changanassery.

Sreehumar 5, 2006 Bicinformatics an
Ovarview wilh emphasis on
Biodiversity Informatics. Organized by
Dept, Bioscences, 5 W College of
Tachnology, Kollam.

Sreakumar 5, Safear P M. Biju C K,
Raveendran M, Parvathy Sankar and
Hrishnan F N 2006, Boinformatics an
ovarview with emphasis on
Biodiversity Informatics. Proc. Nat.
Seminar on Human Resource
Development in Bioinformatics:
Challenges and Prospects. Dept
Biosciences, 5.H.Collage of
Technalogy, Kollam, pp.10-32.

Subramoniam A 2006, FPromising plants in
tha development of phytomedicines for
fungal diseasas'. Intarmational
Conference on Ethnopharmacology
and Altarnalive Medicing. Amala
Cancer Research Centre, Thrissur.

Subramoniam A 2006, “Pharmacological
Evaluation of Herbal Drugs for bhesir
Efficacy and Salely”. Lecture for
Refresher Course In Life Sclences
arganized by UGC-Academic Siaff
Collgge, Thinvananthapuram.

Subramoniam A 2006, Lecture to M Sc
Students, Amala Cancer Research
Centre, Thrissur.

Sudha C G 2005, In vifro approach for the
production of secondary metabolibes:
Bioconcapts 2005, Souvenir, Matonal
Saminar on Biotechnological
Interventions in Environmental
Managemenl, organised by SN
Ciollege, Cuilon, pp 103-107

Sudha C G 2005. Medicinal Plant
Cullivation for Women Empowarment
and Sell Incomae Generalion- Mational
Workshop on Women Friendly
Tachnology osganized by Wemen's
Wing of Swadeshi Science Movemant
(SHAKTI)

Sudha C G 2006, Delivered a talk on
“Technology in Agriculturae® during
Wayana varam  conducted by the
Information and Education
Degpanment, Govi.of Kerala.

T Tl ey o 1 e g e

Sudha C G 2006. Deliverad a talk on
Medicinal Plant Cultivalion for Seall
Incame Genaration for Kudumbasnes
Units, ai FRehabilitation Planiations
Lid., Kulathupuzha,

Sudha C G 2007. Served a5 resource
parson for short lerm cowrsé on
“Biodiversily conservalion and
characterisation using
bistechnologleal fools ® for college
ieachers, Sponsored by the

Dapariment of Bictechnology, Gowl. of
India.

Sudha C G, Mathew George and G M Mair
2005. Rapid and high frequancy i wilro
mudtiplication of Alpinia calcarala Rosc.,
a commercally impotanl medicnal
plant ;, Proceedings, 17 Kerala Scence
Congress, Thrissur, p 276,

Suja S R, Latha P G, Pushpangadan P and
Rajasekharan 5 2008,
Hepatoprotective effect of
Helminthostachys zeplanica | Linn)
Hook. f. on CCl4 induced liver damaga
in Wistar rals. Paper presenied at the
6 th Nalional Seminar on Medcinal
Flants, Department of
Fharmacognosy, Ayurveda College,
Thiruwananthapuram.

Suja 5 R, Latha P G, Pushpangadan F and
FRajasekharan & 2007,
Hepatoprotective  activity of
Rhinacanthus nasuta (Linn). Kurz on
athanol induced liver damage in
Wistar rats. Ningleenth Kerala Sciencs
Congress, Kannur. pp 333- 335,

Thomas M T, Dan M and Mathew P J 2006.
Quantitative variation of bicactive
compounds in Cenfella asialica
DLEUrTing in Southern India. Abgiract,
Mational Symposium on Current
Trands in the Development of Herbal
Dirugs. Thiruvananthapuram, Kerala.

Thomas M T, Haridas P, Abdul Jabbar M and
Ganeshan 5 2007 Developamnt of the
field gene bank of medicinal and
aromatic plants at TBGRI. Proc. XX
Kerala Science Congress. Kannur, pp.
213-214,

‘frinda K B, Predeep C K and Sunil Kurmar
S, 2007. Wild edible mushrooms in
indigenouws forests, a source of food
and income, In: International
Conference on Mushroom Biology and
Biotechnology, organized by the
Mushroom Society of India and NRCM,
Solan, HP.

|\etrany

Popular articles

Rajasekharan S and Latha P G 2006. The
Indian Laburnmum: Destroyer of
diseazes Ayurvada and Health
Touwrism. 1 (3)20-23,

Rajasekharan S and Latha P G 2006.
Amoora rotiuks idrug  for splean and
lvar diseases. Ayurreda and Health
Tourism, 1(2 )28 -30

Rajagekharan 3 and Latha P G 2006,
Amirit {Tinospora cordifolia), the alixir
of life . Ayurveda and Health Tourism.
1(1)24-27.

Fajasekharan S and Latha P G 2006.
Asgoka; the women's best friend.
Sangamam Magazine on Aywrvada. 2
(4134 -37

Wrinda K B and Pradeep M 5 2006. 'Koon
vibhavangal®, Vanitha, 11:78-84.

William Decruse 5 2005, Ini

Pachavellakkeniyum, Kerala
Karshakan, FI8, Kerala,




Institutional
collaborations and
Industrial linkages

The Bioinformatics Centre joined hands
with Apex Centre at Delhi to develop
the web poral system for BTISMet
Publications and Library resources.
The Cenire also had preliminary
discussion o te-up with 1T, Mew Dealhi
for the development of web portal for
BTISNel. as per the direclions of the
Task Force of DBT Bioinformatics
Devision .

Established collaboration with Mational
Cenire for Banana Research, Trichy for
Musa garmplasm collection and ex sifu
consenation.

Praliminary discussions wara held with
industry paricipants from Coimbatore
and Chennai for commercialising
Trichopus cultivation and the hairy roat-
based sintment from Plumbago roses,

A SBIRI (Small Business Initiative) project
an  commercialisation of bamboo
flowaring and seed setling was
submitied to the DBT for collaboration
with Abl Biotech, Chennai.

Imvalved in preparabion of Managemeni
Plan for Agasthyamalai and Migiri
Biosphere Reserves and also site
specific plan for Meyyar, Peppar and
Shandurmey Wikdlife Sanctuankes.

Aszigled the State Forest Department in
identifying species rich areas in tarms
of NWFPs, Wild relatives of crop
plants, traditional cultivars and
demarcated for dn-siu conservation
giving suitable protection by using local
people a8 EDCs in both Agasthyarmalai
and Nilgiri Biosphere Raserves.

Aszsisted the Siate Forest Department to
idantify the ecologically sensitive areas
for conservation as well as for creating
awareness 10 the local people.
Accordingly, 6 Myristica swamps were
identified and all the species grown in
this special habilal ware labeled for
awaraness and environmental
education programme organized by
the Forest Department.

Interacted with Herbaria of Botanical
Survaey of India namely Ceniral

Mational Herbarium (CNH) Kolkatta,
Madras Herbarium [MH), Colmbatons:
Blatter Herbarium, Bombay; Madras
Christian College; Presidency College
Madras, KFRI Thrissur, Calicut
University Herbariurn (CALIL), NBPGR,
Thrizsur for the purpose of maichang
and confirming the identity of the
spacimens,

Insect specimens collected as part of
population dynamics of RET species
were identified in association with
Dapartment of Entomology, Kerala
Agricultural University,
Thiruvananthapuram . Department of
Zoology, Sacred Heart College.
Ernakulam and Department of
Zoology, UG College, Aluva,

Awards /| Honours /
Memberships /
New Ph Ds

Ganeshan S was nominated as Maember of
the Advisory Board of the Jowmnal of
Medicinal and Aromatic Plant
Scionces, by CIMAP, Lucknow,

Ganeshan 5 was nominated as Member of
the Editorial Board of the Journal of
Palynology by the Palynological
Society of India.

Ganeshan S was nominated as Member of
the Managemen! Committes of
NATPALC.

Ganeshan 5 nominated as Member,
Crganizing Committes 19° KSC, Kannur,

Ganeshan 5 was nominated 10 the Faculty of
Applied Scences, University of Kerala,

Ganeshan S was nominaled as Member of
the Execulive Commities, Malabar
Botanical Garden, Kozhikode,

Gangshan 5 was nominated as Mamber
Sleering Commities KSLUB- Matural
Resources Conservallon Awareness
Mational Seminar,

Ganashan 3 was nominated as Member,
Task Force, Screening Commitbes for
Access & Benefil Sharing, Mational
Biodivarsity Authority, Chennal.

Ganeshan § was nominated as Member of

e TP

Consultative Group for Forestry
Research and Managemant, KFRI,
Peechi, Thessur.

Ganeshan 5 was nominated as Member of
the KFRI, Management Commitiza.

Ganeshan § was nominated as Membar,
Mational Panel of Consullants,
Emvironmental Resources Ressarch
Canbre, Thinvananthapuram.

Ganeshan 3 was nominated as Member,
Research Advisory Committes, Karala
Forest Departmant.

Sreekala A K has bean selected as Fallow of
Indian Association for Angiosparm
Taxanomy,

Renjukrishnal/ won Young Scientist Award
and Gaold Medsal for the oral
presentalion during the Intérnational
Conference an Mushroom Bialogy
and Biotechnology organized by
MRCM and Mushroom Society of
India.

Fradeep M S won best poster award for the
paper A study on the changes In the
antioxidants and peroxdases Esozyme
profile of moisture stressed cowpes
{Vigna ungiculale L) vareties® 19th
Ferala Sciance Congress, Kannur.

Pandurangan A G, Research Guideship,
Eannur Univeristy,

Sreackala A K, Research Guideship, Kannur
Univaristy.

Vrinda K B, Research Guideship, Kannur
Univeristy.

Hosagoudar V' B Research Guideship,
Hannur Univeristy.

Hosagoudar V B appointed Honorary
Research Advisor (o the Sengamala
Thayaar Educational Trust Womean's
College, Mannargudi, Tarmil Madu.

Hosagoudar W B, Eddoral Commities
Membar of Journal of Indian
Phylopathological Society,

Hosagoudar YV B, Ediforial Commilles
Member of Journal of Scientifie
Transactions and Environmental
Tachnovations.

Pandurangan A G served as Member of the
Steering Committee of Biosphere
Reservas for Kerala State.

TBORY Arral Reparn 2006 - 17



Krishnan P N was nominated as Chairman,
Board of Studies in Bioinformatics and
Mambar . Faculty of Science of Calicut

University.

Latha P G (2008) Ph D Examinar al
Gandhigram Rural Instituie, Dindigul.

Sreakumar 5, Biju C K and Raveendran M
sarved as the Adjudicators in the
district lavel High School Studenls
Sciance Congress, Altingal, sponsored
by DST, Gowt. of India.

Seeni & has been nominaled as an
Honorary Direcior, KELPAM,
Govarmment of Karala.

Surash 5 along with Prakashkumar R won
best oral presentmion prize for the
paper entiled ‘Ulira structure fealures
of pollan grains as an akd in the variatal
characterisation of fruil cropstin 28th
Annual Meeling of Eleciron
Microscope Society of India,

Rajasekharan & nominated as Expert
Commitlee Member of MNational
Biodiversity Aulthorly (Access and
Benefit sharing).

Rajasekharan 5 nominaled as Expert
Committee Member of National
Biodiversity Authority (Access and
Banafit sharing).

Rajasekharan 5 nominated as Chairman
Advisory Committes of the Central
Research Institute [Ayurveda)
Cheruthuruthi, Kerala CCRAS,
Minisiry of Health and Family Welfare
Gowt.of India.

Rajasekharan 5 nominated as Member o
Siate Medicinal Plant Board.

Rajasekharan 5 nominated as Membar,
Advisory Board of Kerala Innovation
Foundation of Kerala State IT Misgion,

Rajasekharan 5 nominated as Member,
Board of Studies (Phytomedical
Technobogy) MG University, Kottayam,

Rajasekharan 5 sppointed a5 a Co-
ordinator of Matworking Group on bio-
prospacting/medicinal
plantsiconnected programmes by
KSCSTE.

Raj Vikraman R was awarded Ph D of the
Univarsity of Kerala,

Subhisha Sathyan was swarded Ph D of the

Cammitied 1o Contbenve Plant Bisvinity i Ge's Dwn Country

Uinhrersity of Kerala.

Gayathri V was awarded Ph D of the
University of Karala.

Shylesh B 8, Ajikumaran Mair 5 and
Subramontam A were awarded Jaipur
PFrize by Indian Pharmacological
Society for the best paper published in
Indian Journal of Pharmacology in the
year 2005, The same paper has been
recognized as ona of the 25 significant
findings in the area of cancer
prevantive herbals in 2005 by MIH,
UISA,

Subramoniam A awarded DOr ¥V ¥
Swaminathan Research Endovemani
Aoward 2005 of Indian Association of
Biomedical Scenlists.

Subramoniam & and colleagues won Dr B
Mukerjee Prize of Indian
Pharmacological Society for  thair
publications in Indian Joumnal of
Phamacology during 2005-2007.

Subramoniam A awarded Fellowship of
Indian Association of Blomedical
Scientists (FABMS)

Subramoniam A elected Vice President of
Indian Association of Biomedical
Scientists 2008,

Subramoniam Awas salected as Member of
Advisory Board, Annai Velankanni
College, Tholayavattam, Kanya
Kumari Disbrict,

Subramoniam A started Kerala Chapier of
Indian Associalion of Biomedical
Scientisls as s Convenor & President,

Subramonlam A served as a judge in the
sadection of Young Sciantist in Life
Science and co-chaired the technical
section on Life Science in the 18th
Kerala Science Congress, Kannur,

|\trary

Extension Activities

The Instiute mandate of Consenvation
Education was strangthenad, with tha
inaguration of the Sikver Jubiles
Visitors Complex, by the Honble Chief
Minister of Kerala, Sri V. 5,
Achudenandan on 13th December
2006. A 15-minute documentary film
on the Garden and a mullicobour
brochure about the vision and the
funclioning of the nstiulion were
published, About 20,000 students and
public visited tha Garden during 2008-
2007. Rs TT.000- was eaamad as tha
gale collection from visilors.

The Institute crganised a DET-sponsoned
21-day training programme for college
teachers imolved in undergraduate
teaching in Lifa Sciences and
Bislachnology, the major objective of
which g to expose the paricipants to a
broad range of i witro cullure,
phytochemical and malecular
biclogical techniques usehd in ihe
conservation and characlerization of
plant germplasm particularly of
hands-on training (T0%) in Seded
bialagy, micropropagalion,
bioproduction of plant-specific
molecules, genetic transformation,
genetic diversity analysis, QTL
mapping and biological database
organisation using Bisinformatic tools
was supplemented with lectures and
interaciive discussion (30%). A total of
12 teachers from all ower India
participated in the trasning.

30 B Tech, M Sc and M Fhil students did
their dissertations at vanous Divisions
ofthe Institute.

in an efforl to enthuse ihe lBcal brbal
commamnity 1o participate in medicinal
plant cultivation for sustainable use,
two training programmes ware
organised for salectad 27 tribals from
Paringammala, Vithura and Hultichal
Gramapanchayaths, Saplings of
(tissuwe cullure) Alpinia calcarata
(1385), Keempfera galangal (3350),
Haempfara rofunda (1425), Cucuma
aromatica [3058), Plumbago rosea
(968), Holosterma annulare (445),
Rawvolfa serpenting (131), Indigolara
finctona (117) and Pipar lomgum [ 185)
wara supplied to the banaficiaries. In
addition, seeds of Indigofera linclona
(100 each) and rhizome cultings (15



each) of Curcuma aromatice were
supplied. One braining manual on
madicinal plant cultvation in local
language was also printed and
supplied to them,

Under a project funded by the WGDP,
Holfosternma annulare and Alpinia
calcarata were multiplied through
Bssue culture and hardened plants
supplied to women beneficianies of
Peringammala Panchanyat.
details including cultivation,
preparation of herbal remedies and
sale of plants cultivated by
Kudumbaghree unit indicated the
succass of the project.

The DBT project on Benefit sharing with
women beneficlaries of Kanjikuzhi
Panchayat was launched. Each
benaficiary received a stipend of Rs.
500 as an incentive undaer the
programme. Medicinal plants [Aloe

Kaempferia galanga) mulliplied
through conventional and non-
conventional methods were distributed
to the baeneficiaries under the
supandsion of Panchayal Standing
Committee members and the
guidelines for planling and rearing
given to the beneficiaries.
Infrastructure establishment (Mist
chamber, shade house and barbed
wire fence) was completed. The
irrigation facility in the nursery land was
completed.  The nursery planting and
maintenance was entrusied with b the
selected beneficianes residing close to
the nursary and a special kraining and
instruction was give to them. Progress
of the cultivation by the benaficiaries in
their own land was surveyed. Al the and
of second year each beneficiary was
ready with the plants to sell them and
some of them realised an income of Rs,
100-160 par manth through sale.

As panl of the extension activity with
Bamboos, 6998 saplings belonging to
18 species viz. Arundinera sp. (443
saplings), Bambuza bambos (1331
saplings), Bambuza wvulgaris (124
saplings), "Bambusa variegala™ (230
saplings), Bambusa balcooa
(38saplings), Bambusa mwbplex (2
saplings), Bambusa wvulgariz ow,
‘wamin' (169 saplings), Bambusa sp.
(126 saplings), Dendrocalamus
brandizii (1024 saplings),
Dendrocalamus giganteus (1386
saplings), Dendrocalarmus hamifond

(F33saplings) Dendrocalamus
membranaceus (5T saplings),
Dendrocalamus sirictus (174
saplings), Ochfandra wightii (14
saplings), Ochlandra scriptora (176
saplings), Oohiandra fravancorics (162
saplings), Oxylenanthara nigrociisia
(1837 saplings), Thyrsostachys
siamensis (224 saplings)- ware
distributed to 50 benaficiaries including
the Tourism Promolion Officer,
Thenmala Eco-Tourism; Igbal College,
Peringammala; The Thenmala Eco-
Tourism Promotion Society; The
Divislonal Manager, KFDC,
Thiruvananthapuram; Govi. BHS,
Keodal, Dept. of Botany, University of
Kerala, Karyavaltom: Sr Sathya Sai
Orphanage Trust, Thonnakkal,
Thiruvananthapuram; Bio-Diversity
Fark Programme, Mew Delhi; Social
Forestry, Punalur Range; The Asst
Wild Life Warden, Meyyar Sancluary;
Director, MBRI, Lucknow; S Thomas
H.5.5. Thiruvananthapurarm efe,

Organized a special inferaclive session for
the students from the various schools
of Thiruvananthapuram District at
TBGRI on 28th Seplember 2006 in
connaction with Youva  Sangamam
(Meet of Youngsters) organized by
KESE

Extended suppon io the school children for
the preparation of Blodiversily Register
atl Vilavoorkal Gramapanchayath,
Thiruvananthaguram 19th  October
2008,

Imparied two days training / Demonstration
class on ‘Mursery plant establishment
and satiing up of satellite Nurseny

Vallanad,

Vincbaniketan®,
Thiruvananthapuram.

B\ i,

T'B G R I participated
in the following
Exhibitions

“Silver Jubllee Celebration® Expo 2006,
Mithranikethan, Thinananthapuram.

“Thrigaur Pooram Festival®, Thrissur,

"Onam Trade Fair and Exhibilion” at
Scoryakanthi Ground Kanakakunnu,
Thiruvananthapuranm,

Swayashraya Bharathi 2008 Al india
Exhibition, organised by Swadeshi
Scienca Movement, Ernakulam,

“Sclence Exhibition” al Nesramankara M S
5 College, Thiruvananthapuranm,

Exhibition organised by C.T.C.R.|
Trivandrum in connection with 14th
Triennial Symposium of the
International Society for Tropical Rioot
Crops.

“Golden Jubiles Celebration of Kerala State
Formation™ organised by Departmant
of Animal Husbandry ab Institute of
Animal Health and Velarinary Blology,
Palode,

"Golden Jubllee Celebration 2006-2007"
onganized by Thonnakkal Samskarika
Samithy, Thinrvananthapuram.

Science Exhibition in connection with 151h
karaka Sclence Congrass, Kannur,

Palode Cattle Fair, where the Instibute
recehved ‘Best Pavilion Awand”,

"Agri-Horticulture Fair® al Konchira
Mudippura Temple,
Thinananthapuram

‘Nedumangad Expo 2007°, organisad by
Magarazabha, Medumangadu,
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People and TBGRI

Students of Government Higher Secondary
School, Meyyaittinkara,
Thinananthapuram, Kerala

B Sc and M Sc Botany siudents of
Dhanalakshmi Srinivasan College of
Arts and Science for Women,
Parambular, Tamil Nadu

M Sc studenis of Fathima Matha Mational
College, Kollam, Kerala

Haf of Home Depariment, Gowernmen
Secralariat, Thiruvananihapuram,
Karala

Membaers of Tamil Nadu Registered Siddha
Medical Practitioners Association,
Colmbatore, Tarmil Madu

B 5c Biolechnology studenis of Kuringi
College of Arls and Science,
Tiruchirapalli, Tamil Madu

B 5c Biotechnology students of Srea
Marayana College of Technalogy,
Vadakkeila, Kollam, Kerala

Stdents of Adayamon U P 5, Kilmanoor,
Thiruvananthapuram, Kerala

Science Club siudents of N R P M Highar
Secondary School, Kayamkulam,
Alapuzha, Kerala

B Sc Botany and Bistechnology students of
Bishop Moore College, Mavelikara,
Alapuzha, Karala

B Z¢ Bolany students of 5L Thomas
College, Ranni, Fathanamthiita,
Harala

B 3¢ Agrcultural sludents of Collega of
Horliculture, Vellanikkara, Thrissur,
Herala

Staff of Lord Krishna Residential Schood,
Chathannur, Kollam, Kerala

Siudenis of Government U P 8 Poovachal,
Thinuvanathapuram, kerala

E C E students of Governmaent College of
Engineering, Bargur, Krishnadgini, Tami
Madu

B 3c Agriculbue students of College of
Agriculiure, Padannakkad,
Kasaragod, Kerala

Emrrﬂlrdmﬂmhiw;nﬁ:ﬁ'ﬁ'ﬁt_t;v

Ayurveda students from Italy, sponsored
byMedicus Ayurvedic Cenire,
Kovalam, Thiruvananthapuram, Kerala

Stedenis of Janardnanmapuram Highaer
Secondary S5ehool,
Oitakesharamangalam,
Thiruvananthapuranm, Kerala

B 5c Botany studenis of Assumption
Collaga, Changanacherry, Koltayam,
Huarala

Ayurvedic physicians of Central Researnch
Institute (Ay), Chensthurithy, Thrissur,
Harala

Students of 51 Xavier's Higher Secondary
School, Peyad, Thinrananthapuram,
Herala

Students from S N Parallel College,
Mjakkad, Thinnvananthapuram, Kerala

B 5c Plant Biology and Flant Biotechnobogy
sludants of P 5 G College of Ars and
Science, Coimbatore, Tamil Madu

M Sc Botany students of Unkvarsity School
of Sciences, Gujaral Univarsity,
Anmedabad, Gujarat

M Sc Botany studenis of PG Department,
Karnataka University, Dharwad,
Karnataka

B Sc Bapinformatics students of SASTRA
Deamead University, Tangawr, Tamd bladu

B Z¢ Bolany siudenis of Saraswalhi
Marayanan College, Perungudi,
Madural, Tami Madu

M S Biotachnology students of Holy Cross
Collegi, Nagancail, Tamil Madu

Forest Ranger trainees from Kerala Forest
School, Arippa, Chozhiyacoda,
Thirunvananthapuram, Kerala

M Sc Plant Blology and Plant Blotechnology
shedents of 5t Joseph's College,
Tinechirapalli, Tamil Madu

B Sc Biptechnology students of N M S 5

Vallaichami Madar College, Madural,
Tamil Madu

B 3¢ Maedical Lab Techonology students of
Medical College,
Thinnvananthapuram, Kerala

Sludents of Youvasangamam Camp of
Kerala Sasthra Sahithyva Parishad,

|\etrary

M 3¢ Botany students of Christain College,
Kattakkada, Thiruvananthapuram,
Kiarala

M S¢ Environmantal studies students of
Manonmaniam Sundaranar University,
Tirunaleali, Tamil Nadu

Mambers of Vegetabla and Fruit Promdation
Council, Kerala, Pandalam,
Pathanarmthiita, Kerala

Chiidren of Wisdom Valley Kindergarian,
Thirumala, Thiruvananthapuram,
Karala

B Sc Indusirial Microblology studenis of
National College, Manacaud,
Thinwananthapuram, Kerala

Medical Practitioners of Kerala
Parambarya Siddha Mamma Chikilsa
Sanghom, Kudappanakunnu,
Thiruvanthapuram, Karala

Students of A P R M Cenlral School,
Chithara, Kollam, Kerala

M Sc F'hﬂm‘l-ﬂtf students of Government
Hames College, Thiruvananthapuram,
Kerala

Students of Goveammant Girls Yocabional
Higher Secondary School, Pattah,
Thiruvananthapuram, Kerala

Children from BMar Gregorios English
Medium HNursery, Mamon,
Thiruvananthapuram, Kenaka

Medical students of Oharmma Ayurveda
Medical College and Hospital,
Sripensmbudur, Kancheapuram, Tamil
Madfu

Shedents of Government VW H 5 for Boys,
Atingal, Thinnananihapuram, Kerala

Children from Bethel Child Devvebopman
Cantre, Parassala,
Thiruvananthapuram, Kerala

B Sc Bolany students of 5t Gregorios
College, Kottarakara, Kollam, Herala

Sludents of Government Higher Secondary
School, Kummil, Thinrvananthapuram,
Karala

College Teachers who participated in
Onentation Couwrse of Academic Staff
College, University of Kerala,



Thiruvananthapuram, Kerala

Government Girls Higher Secondary
School, Malayinkeezhu,
Thinrvananihapuram, Kerala

M Sc Botany studenis Ramniranjan
Jhunjhumwala College, Ghalkopar,
Mumbai, Maharashira

B Sc Biotechnology students of K R R
Government Degree College, Kodad,
Malgonda, Andhra Predesh

B A Communicative English students of
Igbal College., Peringamala,
Thiruvananthapuram, Kerala

M Sc Applied Fisheries students of St.
Albert's College, Emakulam, Kerala

Students of Shanmukha Vilasom Higher
Secondary School, Clappana, Kollam,
Kerala

B 3¢ Biotechnology students of S Maata
Degree College, Hospel, Bellary,
Karmnataka

M Sc Botany Studenis of P P N College,
Kanpur, UP

B Sc Bolany students of Mar lanios
College, Thiruvananthapuram, Kerala

B 5Sc Botany students of 51, Mary's College,
Sulthan Bathery, Wayanad, Kerala

Students of Govemment Higher Secondary
School, Puthoor, Kollam, Kerala

BAMS students of Gomantak Ayurveda
Mahavidyalaya, Shiroda, Goa

Stwdents of Governmenl Town UPS,
Hilimanoor, Thiruvananthapuram, Kerala

Students of Vimala Hridaya Higher
Secondary School for Girls,
Pattathanam, Kollam, Kerala

Children from Mar Gregorios English
Medium MNursery, Memom,

Thirnvananthapuram

Sludents of 51 Thomas U P Schoal,
Vakayar, Konny, Pathanamihiifa,
Kerala

B Sc Botany siudents of St Philemena
Collage, Darba, Putiur, Karmataka

Stwdents of 5 N 5 Coliege, Attingal,
Thiruvananthapuram, Keraka

Scientists of Institule of Animal Health and
Veterinary Biologicals, Palode,
Thiruvananthapuram, Kerala

Students of Edakatiuvaual U P S, Piravom,
Emakulam, Kerala

Students of Maths Tech, Altingal,
Thinnvananthapuram, Kerala

Students of Manarul Huda Higher
Secondary School, Nedumangad,
Thiruvananthapuram, Kerala

Students of Government Viacational Higher
Secondary School, Koodal,
Pathanamihitta, Kerala

Students of Government Higher Secondary
School, Kamaleswaram,
Thinnvananthapuram, Kerala

Students of Govemment Model Higher
sgcondary School, Venganoor,
Thiruvananthapurarm, Kerala

Students of NSV Vocational Higher
Secondary School, Punaloor, Kollam,
Keraka

Members of Sevika Sangham, St Thomas
Marthoma Church, Patloor,
Thiruvananthapuram, Kerala

Students of PTM Higher Secondary and
Wocational Higher Secondary School,
Kotiukal, Thinevananthapurarm, Karala

Stdents of PSVM Higher Secondary
School, Konni, Pathanamihitta, Kerala

Students of Akshara Tuition Cenire,
Bharathannoor, Thinsvananthapuram,
Kerala

Stedents of Gowvernment High Schoal,
Karippoor, Medumangad,
Thiruvananthapuram, Kerala

Studentz of LM3 U P 5 Canfonmant,
Thirvvananthapuram, Kerala

B5c Botany and Biotechnology students of
A. College of Science and Technology,
Thonnakkal, Thiruvananthapuram,
Kerala

Students of Mitraniketan Peoples College,
Vallanad, Thiruvananthapurarm, Kerala

TTC students of MCT Teachers Training
Institute, Melmuri, Malappuram, Kerala

B S¢ Botany students of MSC Institute of
Science, Kadakkal,

L TP

Thiruvananthapuram, Keraka

Scientists of Southern Regional Diagnostic
Laboratory, Bangalore, Kamataka

Students of Murukkumon UPS, Nitamal,
Kollam, Kerala

Students of K M U P School, Pallassary,
Pathanamihitta, Kerala

Students of Mehru Memmorial Higher
Secondary School, Adichanaliar,
Hollam, Kerala

Students of 5 5 Higher Secondary
School Urangattiti, Malappuram,
Ferala

Members of Janatha Grandhasala,
Kulanada, Pathanamthitia, Kerala

Students of Rajiv Gandhi National School,
Malayinkil, Thiruvananthapuram,
Herala

BAMS students of SB Shiddaling
Shivacharrya Swamigi Ayurveda
Medical College, Mundaragi, Gadag,
Hamataka

Stedents of Government Siddha Medical
College, Palayamkottal, Tirunelveli,
Tamil Madu
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Facilities / Equipments

Analytical Balance - Sartorius Basic

Animal House Facility

Automatic Polarimeter -Rudoll Research Analytical Autopol IV
Automatic Refractometer - Rudoll Research Analytical J-257
Blsber Packing Machina

BOD Incubators

Cadmill Puhmarisar

Centrifuge

Circulating Water Bath with Temp. Control - Heto Maodal DT
Conductivity Meter

Controlled Environment Incubators

Conirolled Rate Freezer

Cross Beater Mil- RETSCH Modal 5K-1

Culturad Collections (Micro & Macro fungl, Actinomycetes eic)
Deep Freszer

De-hurnidifiers

Dasiccators

Digital Camera

Distillation Uinit

Electrophoresis (Vertical & Submarineg)

Flarme Pholomeber

Fully Automalic Biochamical Analysar

Garment Cubicla

Gas Chromalograph Nucon 5TES with FID detector

Gas Chromatographic Sysbem

Gal Documentation System

Gal Documentation Unit

GRS

High-speed Rafrigerated Cantrifuge

Homogenizer

HPLC- Shimadzu LC-10 AS

Ice Flaking Machine

Incubated Shaker

Infrared Spectrophotometer, Buck Scientific - Moded 500
Invarted Microscopa

Kahlwega-All Purpose Machine

LED Projectors

Laica Stersomicroscops

Liquid Mitrogan Plant

Liquid Scintillation Countar

Lyophilisar- Helosic Model FOr. 2.5 with Vacuum Pump (Phaifler-
BZ43)

Microcentrifuge

Microscopes with Photodocumentation Facility

Microwave Oven

Midberm Storage Room (15°C155%RH),

Muoisture Analyzar

MPLC- Buchi with UV Vis Filter

Photometer Datector and Fraction Collector

Multicapillary Automated DMA Sequencer

Mushroom Cultivation Unit

Mushroom Spewn Production Unit

Mikon Camera

Mikan Optical Microscops with Micropholograpghic Attachmant,

PCR Machina

Radio- |sotopes (for blo-chemécal pharmacology and call blology)

Refrigerated Microcentrifuge

Research Cenirifuge

Rota Vapour Assambly

Rotavapor - Buchi Model R-114

Seed Blowar

Seed Germinalors

Seed Grader

Sanver

Shaker NBS

Shakers

Stereo Microscope

Submarine Gel Electrophoresis

Super Cold Refrigerators (-200C),

Tablating Machinge- Single Punch

Tharmal Cyclars (FCR Machine)

Transilluminator

Tropbacirin Production Unit

Turbovap- Zymark Turbo Vap Il

UV Chambar.

LA Visible Spectropholometer

Vacuum Pump

Water-jackated CO. Incubator

Wab Sarver
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List of externally funded projects during 2006-07

Mamse of Project Hame of Funding Apency
“All India Coordinated Research Project on Orchids” Minisiry of Ervironment & Forasts, Govi. of India
'Enmnmsm-nammhﬁmmﬂmﬁmmmm
Programme® Dq:d.ufﬂhtaﬂrﬂ:w.ﬁwldrﬁ
Tonservafion of Selecied Rare and Economic Ratian Pairs of the
Westom Ghals through in viro Multipiication and Re intreduction” Dept. of Biotechnology, Gend, of India

“Hepaloprotective studies on selected Medicinal Plants of the Westem Ghats, Kersla®  KSCSTE. Gont. of Karals
“Invesligation on the Macrofungal Diversity in the Thenmala Forest Division af

Viestern Ghats of Kerala® Flanning & Economic Affairs Dapariment, Gond, af Karals
WMMHWWWMETIII phusa) Depl. of Blolechnology, Govl. of Indis
Mwwmﬁmmmﬂ

Waslem Ghals, Kerala® Piarning & Economic Aflairs Departmeant, Gost. of Kerla

*Bamiboo and Reed Resourcs Enbancament in Kerala™
“Establishment of a Mileu-Based Sancuary & Conservaion Education Castre

Flanring & Economic &fsirs Departmént Govl. of Kerals

of Madicinal Plants of the Westem Ghats® Planning & Econamic Affairs Depariment, Govt. of Keral
'IWD&WMEWLWLHMWM
Biofertiter Manufacturing” Pianning & Econcmic Affairs Depariment, Gowt. of Karala

"Ex gty Consenvaion and Sustainable Utfisation of Rare, Endemic and
mmmmummmmmmmm

Multiphcation and Evaluation of Cusslity Retention-4 Lab to Land Programmme” Plarning & Econoresc Afiairs Department, Govi. of Kerala
'|mwwhmuwwmn Riot Cultures af
mw:meMI BSCSTE, Gowt. of Kerala

Estabiishment of Seed Bank, Prapagation and ex sty Conservation of Erdemic and

Threatensd Species of W, Ghats Minisiry of Ervironmant & Forests, Govl, of India
“Studies on Anti-Viral Properties of Some Known Modicing Plants vie-d-vis

Phytomadicing Davelopment” Depl. of Bintechnology, Govl, of India
“Micropropagalicn and Culivabion of Most Sought Alar Medicinal Herbs used in

Ayunveda and Allied Sysiems with People's Paricipation” Dapd. of Biolechnology, Govl. of Indka
“Establishment of Seed and Pollen Cryobank for sx ity Conservation and Sustsinable

Utikzation of Orchids of Westem Ghats” Dapt. of Bistechnology. Govt. of India

Bolabon and Edﬁn:tﬁtﬁmnfﬁmmlrrﬂ-ﬂhhﬁm Slips Leading 1o

the Biosynthesis of Hericin using Transcript Profiing Technclogy and Metabalic
Ewmgnlmmmm;ﬁmhmmﬁumhmh

Modulation of tha Isaprencid Precursor Pool with Expression of Plasticidal

Dearynylulose Phosphate Synthase and Cylosolic HMG CoA Reductase Despl. of Biotechnaology, Gowt. of india
MEMNWWHWM

Nees by Modulation of the Isoparenced Precursor with Expressicn of Plastidial

Decoynyiuiose Phosphale Synthase and Cylasslc MMG CoA Reductase Dupt. of Biolechnology, Gowi. of India

Mutraceuticals from Indigencus: Edible Mushrooms Dept. of Bidtechnology, Gowt. of India

TEGAI Asevcal Fagort 2006 - 07
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SLNo. Code Hame of Project Narme of funding sgency

2 A5 Cuivabion of High Value Medicinal and Aromatic Planks Through Convantional and
Man-Convantional Methods for Empowarmant of Rural Woman in The Ssiected

Locaities of Korata A Movel Particpatony Programm faf Income Generation Depil. of Biotechroiogy, Govt. of india
Fa | ABS  Collaction, Propagation, Reintroduction and Popularization of Ten Endemic Trees
Epeces of Westam Ghats. Planning & Economic Afairs Depariment, Govl, of Kerala
22 ASE  Tisgue Culture Multipheation for Mass Production of Selected Economically Impartan
Bamboos Flarmirg & Economic Aairs Department, Govt. of Kamla
3 A58 Dewelopmant of Scentfically Viaidated Nuraceuticals from Sseleciad Medicinal Planks
of Washim Ghats Departrnent of Biokechnology, Govt of india
24 ABD)  Red Dela Book on Indian Orchids Ministry of Ervdironment & Forests, Govl. of India
AB1  Hepatoprolective Swdies on Three Selected Medicinal Plants of Kerala, Dpartment of Biolechnology, Govi. of India
i) AEZ  Sludies on Reproductive Biclogy of Seleced Rars, Endemic and Hoiculurally
Proeniging Balsams from W, Ghats Dept. of Scenca and Technology, God. of Inda
2 A5 Infectivity and Effectvaness of Arbuscular Mycombizal Fungl on Soms
Medicinal Plants of W. Ghats, Forest Depl., Govi of Kerala
28 AB5S  Plant Crab Associstion in the Mangrove Ecosysiem of Kersla, Ministry of Environment & Forestes, Gov. of India
28  ABS  “Eslablishment of MMPG at TBGRI, Paloda. BGCA

W ABT “Exesify Conseration of Arbonescent Crop Retatives of Westem Ghats,
Giving Emphasis bo Endemic and RET Species” MERI, Luckrow

3 AR “Studies on the Eco-Mycomhizal Fungal Diversity in Different Forest Types and Their
Association with Endemic, Indgenous and Exoéc Species in the Westerm Ghats
Forests of Thinsvananthaguram Distict, Kerala Minigtry of Envirorment & Forests, Govi, of India

32 A5 Lesd Coondination insibuton for Agastyamalal, Milgii and Gulf of Mannar Biosphens
Rasanms Ministry of Ervironment & Forests, Govl. of India

33 ATD  KSEB Programme on Biodiversity Documentation : ndiganous Knowledge
Companent

KFRI

M AT Suney, Collection, Propagation of Selected, Threatened Palm Species. of

5. Ghats. & Elecironic Harbarium Databass Preparation of Palms in Keala PFlarming & Economic Aftairs Department, Govt. of Herala
3| OAT2  Towt and Hallucnogenic Mushrooms of Kerala Planning & Economic Affairs Department. Gowt. of Kirala
3 AT} Anbulcer and Wourd Healing Properties of Theee Sslected Medicinal Flants of the

Wi. Ghats, Kerala Planning & Econcemic Affairs Deparimend, Gowl. of Kerala
a7 AT Texicological Evaluation of Herbal Producis Amily Institube hor Herbal & Biolech Products

Durvasiopmant

38 ATS  Search for Bioactive Moleculas From Genus Ganoderma (Folyporaceas) Ocouring in

South India, Dept of Soienca and Technology, Govi. of India
3 ATG  Conssnvalion of Endemic Cyeads in India Workshop IND-LS Science & Technology Forum

40 ATT  Coflection, [dentification and Concumentation of Falicolous Fungl,
Endarmyccrrhizal Fungi and Lichens in Silant YValley Mafional Park Mintstry of Environment & Forests, Gov. of indis

41 ATH  National Pprogramme on Recowsry of Red-Lisied Species [Coscinum fanestralur,
Phaphiopecium dradl, Diakum lrevanconcom and Posciondoron pauction)
Through Application of Bistechmology Tools Diepariment of Biolechnology, Gol. of Indsa

e —— 'iwl-.lj.ri: .



5. Mo. Code Hame of Project

42 AM Bindreersity Consenvation and Characterization Using Biolechnology Tools'

43 ABD  Diversity and Distribution of Asteinacecus Fungl in India

44 AR mmmmmmﬂmﬂwumﬁm

45 ARz Bicprospecting of Selected Gingars From W. Ghats : Morphological Characierization
#nd Chamical Prospecling

46 AB3  Brain Sieeming session on Blodiversity Conservation Through Biotechnological
Irdanentons

47 A3t Standardzation of Agrotechnological Packages of Practices and Establshment of
Demonsiration Plots for Commarcial Cultivation of Pleciranthus velfivemides

48 ABS  Siudies on e Aphrodisiac Properies of Vands tessefaly Flower Extract for

Dreteurrining its Lidlity as Commercialy Viable Slandardized Phylomedicing

& |\ iy

Hame of funding agency

Departmant of Biotechnology, Govi. of India
Miniziry of Emironment & Forests, Govl. of India

Ministry of Emdranmant & Forests, Govt, of India
Department of Biotechnology, Gowt. of India
Degartment of Bictechnology, Got. of India
Natioral Medicinal Plant Board, Govt. of India

Dept. of Science and Technology, Govt. of India

Kerala State Council for Science, Technology and
Environment (KSCSTE)

KSCSTE Execttive Commitiee

Exatutha Vios-Presidan| _ Chairman
Hom, sl litar € e . mmmmwwrm.
Minister for Industries, Government of Kerala Vice-Presidant
o Secratary, Planning, Government of Kerala Member
Minsster for Finance Governmien! of Kerala Vice-Frasident Secretary, Finance, Govemment of Kerala Mambee
Minister for Agricuture Government of Kerala Vice-President ‘e
Minister for Education Govemment of Kerala Vice-Prosidant.  pyeacior, RGCB, Thirwvananthapuram (nominated from among
Minister for Foresls Govemment of Karala Vice-Fresiden]
e The Dirclors of RED Centers on rotasion) Membar
Hmﬁmmwdw WI mmmmmﬁm
Yioe-Chaimuan, Korsia State Paariing Boerd Vice-President s Education, nominaled by the Govermmant from
ETEW""W“W Vice-President 00 the Membens of the Coundl Mumbers
uh:mq.t:,mn Emu.rlwun-ﬁm-ﬂ
Mamber
{up o 204022007 Secrelary Secretary
Dr E P Yesodharan Exsuive Vica-Prasident
Secroary Deparventof Scnco and Tochoiogy, | P TBGRI Research Council
Govermment of India Menbar ] )
Wﬂmuwﬂfm& ;":{TWF‘“-F“-“‘M Chaiman
nmgmmm ﬂ"jmmmm. Mombers D AR K Sasiry, Kakinada Mestiter
Secretary, Finance Department, Dr M A Hagua, Mew Deihi Memiber
Secretary, Planning and Economic Affairs Deparimen, Or R D Iyer, Karunagapally Mamiber
Govamment of Kerala Membar
Five eminéni parsons nabionally ke for Heir )
experise in S4T, Industry and Enviranmant TBGRI Management Committee
{nominaied by B Govemmant) it
Direcler, V55C, Thinrananthapuam Member  Dr S Ganeshan, Director, TBGRI Chial e,
ﬂimnmﬁwmaﬂ'mm Member  Member Secretary, KSCSTE Mambear
Direcioe, SCTIMST, Mamber  Dr M Baba, Director, CESS Mambar
Director, CWRDM, Kozhikode (nominated from amang Mr K Radhakumar, Oy, Secretary, Govl of Kerala Membear
This Diraclors of RED Centers on méation) Member  Dr S Rajasekharan, Scienlist F, TBGRI Membar
Direcior, RGCE, Thinrananthapuram {nominaiod Registrar, TBGRI Member (Convenor]
from among The Direclors of RED Canters on
rolalion) Member
Or B R 5 Krishran Mamber Secretan
(o fo 2NOEF2006)
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TBGRI Staff

Dr & Ganeshan Dirgcior
Biotechnology and Bioinformatics

Dr 5 Seeni Scientist G and Deputy Director, Head
Dr P N Krishnan Scientist E2, {Coordinator, Bioinformatics Centre)
Dr K Satheesh Kumar Sciantist C
Dr 5 Mukuntha Kumar Scinntist C
Me P Padmesh Scientist B
Dr C G Sudhd Scientist B
Dr ‘William Decruse Scientist B
Dr § Sreekumar Scientist B
Mrs R K Racha S5A
Or K K Sabo JSA (Deputation o KSCSTE)
Dr C KBiju S5
Mr M Ravesndran JaA
Mrs 5 Shailajakumari Tech. Officer
Mr K Gopakumar Tach. Officer
Mrs V § Sindhu Lab. Attendant
Mrs § Syamala Kumari Lab. Attendant
Mr G 5 Madhuscodhanan Asary Haipar

Conservation Biology

Dr T S Mayar Scientist £2, Head
Me P S Jothish J54
Mrs A Fasiva Beegam J54,
Mr 5 Suresh Tech, Officar
Mr M Shi Tech, Officar
MrG  Madhu Gardenes
Ethnomedicine and Ethnopharmacology

Or § Rajasakharan Scieritist F, Head
Or P Glatha Scienisl E2
Mr K Radhakrishnan Scientist &
Mr A Suhash Baby Pharmacks!
Dr 5 Binu 558
Dr T G Vinod Kumar JSA (On lpave)
Dr B 5 Geetha JSA [Deputation to KSCSTE)
M5 R Sua 184
Mr M Navas Tech. Oificar
Mr 5 Radhalrishna Pilai Technical Assistant
Mr G Anikumar Animal House Assistant

Garden Management, Education, Information and
Training

Dr W Mohanan Scientist E1, Haad
Or Jacob Thomas Scientist C (on leave)
Mr A& E Shargreas Kian Scientist B (on leava)
Or R Rapdkraman Scaenist B
Or P A Josa Seanlat B
Mr Chariyan P Koshy Scientist A
Mr P G Binoy S5A (On leave)
Mr  Dhnsan Tandyeial J5n
Mes Seama G Gopal JSA{ On leave)
Mr Raju Anlony Tech, Orfficar
Mr T Sabu Tech. Officar

Commitizs o Conserve Plam Bsedhveraity in God's Dwn Coustry

Mr

Mr

Mr

Mr

Mr K J Lathan Kumar Tech. Officer
Mr A Hussan Tech. Ofcer
Mr K Sebmaraj Labour Suparvsor
Mr J Michasel Garden Maigiry
M B Jayakymar Gardener
Mr K Marendran Nai Gangdenar
Mr F Manikandan Mair Gardener
Mr C Sudarsanan Gardenssr
Wr K Viayakumar Gardaner
Mr B Harital Kumar Garderer
WMr 5 Babumj Garderer
Mr M Varkey Gatiarr
Mr. G Vigyakomaran Gardener
Mr J Rajan Gardener
Mr Y Satheasan Gandanar
Mr D Udayakumar Gardener
M R Suresh Kumar Gandenir
Mr P [Babu Gargdengr
Mr L Thulaseedharan Gardenar
Mr N Pradeap Gardener
Mr A K Apssm Gardensr
Mr ¥V Rarjan Gardenor (Linder suspension]
Phytochemistry and Phytopharmacology

Or V George Scientist F, Haad
DOr A Subsamoniam Scienist E2
Or B Sabula Scnlist B
Mr K B Rameshkumar J3A
Mr J Aril John Tech. Ofcer
Mr Gopanrs] Tech. Ofcar
Mr 5 Ajikumaran Mair Tech. Ofcer
Mrs 5 R Rajani Korup Tech, Cificer
Mr G Santhosh Ewmar Technical Asskstant
M P Saskala Lab Atlendan
Mrs A Leala Helper
Plant Genetic Resources

Dr P J Mathew Sciantist C, Head
Dr. C Sathish Kumar Scientist G
Or K C Hoshy Ecientist C
Or P K Suwesh Kumar St B
Or Bajoy Mathew Sienlist B
Dr Mathew Dan Scwenlisl B
Dr C Anil Kurar Sciantist B
Cr Sam P Mathew BT
Mr C Muralesdharan Urnihan Tech. Offcar
Or E 5 Santhosh Kumar Tech. Cfficer (On Leawe)
Or M Abdul Jabbar Tach. Officer
Or M Sakeem Tach. Officer
Mf B Gopakumar Tach. Cfficer
Mrz B J Radhika Toch, Officer
Mrs C R Chithra Tach, Officer
Mrs 5 Bindu Tach, Officer
Mr P Moy Garden maistry
Mr K C Thomas Gardorir
Mr G Mancharan Gardarar



Mr N Venugopalan Mair Cardera
Mr N Salahudean Gardensr
Mr P Shaji Gartens
Mr K Asok kumar Gardanar
Mr 3 Ajyakumar Gardere:
Mr G Sudarsana Kunp Garderer
Wr C Mursli Gardensr
Mr B Jayalal kumar Gardaner
Mr M Shajahan Gardensr
MWr Asokachandan Mair Gardensr
WMr 5 Thulaseedharan Gardanesr
Wrs Kanakasundaram Lab. Allersdant
Plant Systematics and Evolutionary Science

Or A G Pandurangan Scientist E2, Head
Or K B Vrinda Sciansst B
Mr G Rajkumar soh
Or M Rajendra Prasad JEA
Dr A K Seekala 154
Or 5 Shiburaj JEA (D shudy lesnve)
Or N 5 Pradesp J5A
Mr T Shaju JSA
Or C K Pradecp J5A
Dr A Rarsrudesn 454
Mrs V¥ 5 Usha Hesrbarium Assistant
Mrs M P Geethaboumar Tech. Officer
Mrs K P Deapthi Kurmas Toech. Officer
Wr R Thulassadharan Garderer
Mr P Prabhakaran Gardensr
Mg Kuman Girija Swneper
Micro-Fungi Laboratory

DOr ¥ B Hosa Goudar Scientizy
Mr H Biu Tech. Officar
Mrs A Sabesna Tach, Officer
Mr K Anil Kumar Gasdener
Mr ' Gireesh kumar Lab Assistant
Library and Information Services

Mrs A Syamaia Kumari Librarian
Mrs V Sujatha Junier Libeary Assistant
Mrs Lewna Kumari Helpar
Mr C R Vinukrishnan Helpar
Art and Photography

Mr K P Pradeep Kumar Artist - Phetographer
Mr & Surash Kumar Asl. Artist
Mr C Susesndran Phetcgraphar
Administrative Staff

Mr F Raghawan Regstrar
Mr ¥ MA Rahman Deputy Regisirar (On deputation to CWRDM)
Mr K G Ajth Kumar AADOY IC PCC
Mrs 5 Radhalekshmy Ammal P Ajp Direcior
Mrs R Sarala Devi Saction Officer
Mr Suresh Chandran Saction Officer
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Cfice Asst. Grade [N
Ofice Asst. Grade I
Cifice Asst Grade IV
Oifice Asst Grade IV

Office Asst. Grade IV fon deputation)

(rfice Asst Geadely
Ofice Azst Grade Iy
Guite

Guide
Sianographer Gr i
Saanographer Gr i
Typiet Grade I
Camputer Oparator
Typist

Stare Agsastand
Fiecord Bessir
Drres Gr
Drrwer Gr 1
Dirwer Gr i
Driwer Gr

Driver Grl

Dirivar

Dirivar

Drivr

Hislpesr Gr |
Hislpesr Gr i

Helper

Helper
Gardenss (Dn other duty)
Security Guard (On other duty)
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Garmrminied to Conmpees Pare Blodreeruity i GesT's Dwn Country

Puthenthope Extension Centre

Or C Sunil Chandran
Mr B Chandran

Mr M Viayan
Mr R Anikurror

|\etaary

Estyle Supsnvitor






