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Foreword

The ycar gonc by was unigue with full of events for Tropical Botanic
Giarden and Research Institute (TBGRI) in going across very many challen-
gcs wilth exciting success. The Instituic has witnessed various structural
changes during Lhis year. With the new building complex made availablc to
the [nstitute, the projects and programmes of TBGRI cxpericnced a quan-
tum leap bulh 4t organizational and research levels. New R&D divisions
cslablished during the year are at the throcs of development. This neces-
sitated a resiructuring of the management stralcgy by bifurcating the ac-
tivities of the Institute into two wings viz, the Garden Systcm and the R&D
System. The aclion oriented R&D activities attempted are intensive and
incisive intended at tapping the rich and varied, but hitherto untapped and
underexploited floristic wealth of the nation Lo the best economic advantage
and wcll being of the peoplc. The infrastructural and reorganisational
plannings envisaged in the previcus year were well exceuted largely duc to
the blessing and cooperation of the Government of Kerala.

The productive efficiency of any organization depends on its life forces
and lubricants viz., moncy which is a miscrablec companent in the situation
prevailing in the Third World by and large. Naturally our focus of altention
has been to stimulate the world interest, interest of funding agencies in the
world over and with a sense of humility and pride it can be said thal we have
taken rapid sttides in this direction. Much lo our delight and satislaction, i
has bocen possible to mobibze substantial financial assistance from the
national and inlernational funding agencies.

The international agencies like DANIDA and British Councill have
exiended their benevolence in a big way. From the national sources the
Government of Tndia bave also done a fair sharc in promoting our projects
and programmes. The tour undertaken by the Director abroad had beenvery
productive in carrying the profile of TBGRI, It has stimulated worthier
interaction with various scientific contres in different parts of the world and
he is confident that the same will fructify the rcsearch programmes with
sponsorships and active participation of many leading international scien-
tific bedies and institutions.

Rccogmizing the crucial role the botanic gardens play in conscrvation
of plant diversily and environmental education and in linc with the changing
perception of the role of botanic gardens from passive exhibitors to a
dynamic research centre and eco-education, TBGR1 bas oriented itsclf and
assumed work on plant tesearch, Qur R &D activitics are problem oriented
rather than discipline onented and a systems approach was adopted to
achieve the best possible solutions.
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I am fully confident that with the support of the Government of Kerala,
guidance [rvm Lhe members of the Governing Body, Executive Committes
and Research Advisory Commitiec, continucd dedication of the members
of the slafl and gencrous [unding from various national and international
d.gf:-[l{:]ﬂh TBGRI can accompiish s cherished goals withvery many pru:ms—

ing research and developmenl aclivilics thal can go a long way in the service -
of humankind.

P, Pashpangadas |
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GARDEN SYSTEM

. HORTICULTURE AND GARDEN DEVELOPMENT

1. Ornamental Plants
(a) Landscape plantings

The area surrounding the Victoria pond near the nursery was
landscaped and planted with Phyfenthus sp. as (he frame’ of a box garden.
Near the main building, the landscaping of the Victoria pond was completed
with the preparation of four annval beds and planting of Cveas revoluta
around the pond. Landscape plantings, turfing etc. at the meleorological
station were completed in such a way as to make the arca merge with the
ncarby woodland garden. A new foot path was made connccting the above
two places. The woodland garden was extended by planting towards the
peripheries after removing the sub soil. Also, the arca belween the generator
housc and the main building and the triangular area towards the library end
of the main building were landscaped. Near the gencrator house, variegated
Casxava, Arterninia, Browneaand Chiorophyium worc planted while different
colowred Lantana were planted at the area near Lhe library, which appeared
to be very atiractive. -

The design and plan for landscaping the carth cutting in froni of the
main buitding were prepared, which was duly approved and lendered,

Large number of Clerodendron inermi, along the right hand side of the
road to the main building and Aflermaenda nenifoite along the left side of the
canteen road were planted to make hodges.

(h) Display plantings

Orver twenty annual beds were developed at different parts of the
garden. They are being maintained with colourful flowering plants in rota-
tion. For this purpose, sufficicnt annual plant secds were purchased,

The vetiegated plants gardcn have about 70 diffcrent accessions. The
woodland garden was carichcd with a number of now shade loving plants

and.a {ew more evergreen tree seedlings. The collcction of the Bromeliads
were displayed by the sidc of the woadland garden,

Germplasm asseimbly of Jasminum was staricd and a number of
varieties were collected from different sources including Tamil Nadn
Agriculiural University, Coimbatore and Tndian Institwte of Horticultyural

Research, Bangalore. About 30 plants belonging to 15 species/variatiss were
planted near old canteen, during the year.
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The rose garden was mainlained m very good condition. The display of
plants and decorations using plants at different locations were also main-
lained with improved standards,

For displaying fossil wood, evolution chart, grolopical clock ele. three
pockels were made on the earth cutting, by the side of the road to the nursery
arca, which will be covered by prowing clinibers and the wotk 15 in progress.

2. Central Noursery

Syslemalic propagalion siudies were undertaken in a number of rare
and cconomically important indigenous plants. Ochreinauciea misyioniy a
rare and cndemic evergreen tree of medicinal value was successiully
propagatced using stem cutiings and the methodology was standardised. The
effects of summer and monsoon scasons and Lhat of different auxins on
roning of cullings were alsa investigated. Vegetative propagation trials in
Terminalia chebufu, anuviher medicinally important tree, is in progress.
Aparl from these, ld'-‘:dl methodology for large scale propagation of -
digenous medicinal plants are being worked pul as a combined programme
of the seed bank and the central nursery. Germination, viability and storage
hife of sceds of the medicinal plants are also being studied in about 25 species.

Almast all the planting matcrials required (or (he different sections of
the Garden were prepagated and made available from ithe contral nursery.
During lhe ycar about 14,000 propagation tatenals i 490 batches were
handled. Over 465 accesions of seeds including ncarly 250 seed samples
obtaincd through exchange were attempled [or germination and healthy
seedlings of about 240 species were raised and provided to the conccrocd
sections. Altogether 12,600 plants hclnngmg to 400 species/varieties werc

propagated and supplied to the three soctions of the gﬂrdf:n during the
peniod under report.

Nearly 175 new accessions of Iving planis were added to the plant
wealth of Lthe garden duning the year, out of which about 125 were from secds
roccived on exchange basis from other botanic gardens,

About 50 species of Ficus were successfully propagared through laycr-
ing Lo meet with the great demand for the plants from other organisations
outside Lthe state and distributed for gardening and conservation purposes.

Apart from-the above, plant materials brought to the garden by the
cxploration Leams especially thosc of the Agastyamalai project and those
under the special assistance of Ministry ol Environment and Forests for
QOrnamenial Plants were also bandled and ourtwrcd properly. Plants for
developing an’ Asakavanam’ were also propagated and suppliea. Transplan-
tation of plants produccd through micro-propagation, from flask to pots,
were suceesslully done at the nurscry. Plantlels of ddhgtoda beddomeii.
Rauvelfia beddomeii, Wondfordia fruiticosa, Plumbagoe rosea, varictics of
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Anthuriurns and Philodendrons were successfully got established al the
THTSEFY,

A collection ol cacti and succulents was started and about 40 varigties
of plants are being nurturcd at the nursery.

3. Medicinal Plant Exploration and Introduction

Plant exploration trips were vonducted to different parts of Westemn
Ghats such as Bonakkadu, Agastiyamala, Cheenikkala, Kulathupuzha,
Ranni, Mookkenpetty, Wagamon, Adimah, Peermade, Mananthavady and
Kannavam, Fhe plants were also procurcd from other Institutions like
MBPGR Regional centre, Trissur, Agriculiural University, Vellanikkara,
MRCS, Kozhikode, Botanical Sanclury, Wynadu and Ayorveda Research
Centre, Poojappura,

As arcsull of these trips about 120 accessions of plants were collected
and introduced Lo the garden. Plants were also gathered through seed bank.
Foliowing are somg of Lhe important introductions of the year.

Colens forskhois
Barringtonniq acuianguila
Malaxiy denysiffonis
Solanurn fideum
Zizyphuy jujuba
Thunbergia fragrans
Vitex agrtiis-castus
Janakia arayalpaira
Grarcinig mangostana
Penfapetes phoeniced

=l Bl A

4. Medicinal Flant Garden

- This year the cffort was mainly for giving a face-lift 10 the medicinal
plant garden rather than extension of the planting area, whith was being
adopted in the previous years, The [uliowing works were completed in the
garden with this objcctive.

Renovated the Conservatory, the main attraction of the visitors in the
Medicinal Plant Garden, which harbours important medicinal plant species.
The facility for planting representative sample plants in the house itself was
made rather than kecping.them in pols. The Vanille planifolia, which
adorned the sides and roof of the house were re-planted. The swrrounding
area.of the house was made more attractive by making [ixd paths on either
side of it and turfing with Cyntaden daciylon, an importanl medicinal plant
specics. Made u new icrrace in continyabion of the terraces, ahove the
Centeita lawn, A permancat sturctore was made for the "Pergola’ near the
green house, Permanent shade houses were alse madc in the demonsiration
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plots of the garden, Sixty plamts wore newly labelled with information on
their botanical name, local name, sanskrit name and medicinal uses. About
15 trees and 12 shrubs were planted in the garden. Genps-wise groups of
Solgrum and Fiper consisting of 13 and 15 specics respectively, were dis-
ptaycd. A “bonsai’ callection of 12 medivinal plants were raiscd. Adhatoda
beddomei (20 plants) and Plumbage indica (9 plants) raised through tissue
culture were planted in the medicinal plant garden.

The staff of the section discussed developmental activities of the
medicinal plant garden with Mr. Hans Flicgner, Asst. Curator, Kew (GGar-
dens, who visited TBGRI in February 1992 and saught guidetines from him
for itz future developmental proprammes,

5. Arboretum

With the completion of the Arbaretum project during 1990-91, the
major work left out in the Arboretum was proper maintenance of the planted
trees. This is being done regularly along with miner developments in the
area. : ' C

During thc repori period saplings of about 50 species of lrees were
introduced fo the Arboretum through plant exploration trips and through

sced exchange programme. With this addition the total collection of the
Arboretum has mereased to 650 species. :

6. Palmetum

During the report period, 15 species of palms were introduced to the
garden Irom Royal Botanic Gardens, Kew. Now the Palmetum has about
170 saplings of 68 species, all well maintained.

7. Bambusetum
(&) Survey, Coliectlon and Intreduction

Four explocations were canducted for the collection of scods, seedlings,
olfsets and specimens for Herbarium studly, :

A survey of bamboos growing in Lhe forests of Ponmudi, Kallar and
sofrounding areas was conducted from 8 to 10 May 1991, During this tour
the shola forests near lower sanatorinm, the evergreen forests above Mer-
chinston Estate and the valleys of Kallar and the sutrounding forest areas
were explored. la this sholas ondy one species of bamboo, tentatively iden-
tificd as Cchiondra travancerica, was tocated. However this reed showed
some variation in the nature of clump formation, culms, sheaths cic. with
that of 0. travencorica grown in TBGRI Bambusetym, 4 offsets/zeedlings of
this taxom were collected for introduction. No bamboo was Iound in the
evergreen and comparatively undisturbed forests above Merchinston Es-
tate, In Kallar, gregarious growth of Ochiandra travancorica Wwas noticed,



During this trep 43 Beld numbers of other amgiosperms were alse collected.
In the nursery, all the offsetsiscodlings collected were planted in pots.

Lo Junciwo collection trips were conducted, one to1he forest of Kottonr
and the other to the forest of Pandimutta, Chinikkals and Palaruvi. From
Kottoor 4 olfsets of Gchlondra sp. {possibly, (. ehracteats Rairads &
Chaterjec) were collected. Two flawaring clumps werc critically observed
and aboul 25 specimens were colleeted for future study. The reed vegetation
near Vithura Jerscy Farm was also explored in the same tour and Flowering
and fruiting clumps of Qchlandm sp. weie noticed. From this locality about
30 specimens were gathered. Fruits were also cellected for propagation.

From Taliat Estate in Pandimutia forests one oflscl and two cuttings of
at Qechilandra sp. were collected. Two varieties of Qchiandra ravancorica
Bedd. were collected from Pandimutia and Chinikkala. Oxptenantherg sp.
was found in flowening al Palafuvi and about 35 specimens and 3 offsets were
vinllecled. Moreover 19 ficld numbers of other species were also collected
[or Herbariom, The dilferent planing materials were planted in the bam.

buselum and the other matenals were handed over to the Herbarium (or
proCEssIng,. -

Another explorative tour was conducted to the forest of Nagachi in
Kulathupuzha range in Fcbruary 1992, The plantations of ‘lathimols’ and
Bambusabambos were observed and a few samples ol culms were collected,

. Scods of the llowered bambao (coll. No. 8616) were collected from the
bambusctum. The seedlings self grown around the elump were collected and
planied in poly bags. Freshly coliected sceds weee also sown Lo raise see-

diings. The dricd clump was later dug out for further study, measurements
ol culms, internodes cle, were taken.

Qbservation on the two flowered clumps of Dendrocalormis strcius in

the bambusetum were conlinued and several specimens were collecied for
further study.

This year ene clump of Dendrocalomus membranaceus started Rowcr-
ing and observations on the fowering were noted, specimens were collected
for Herbarium,

A few cuttings ol bamboao coliected by 5ri PJ. Mathew ol TBGR1 were
planted in the aursery.

(b} Expansion, Maintenance and Other Actlvities

For further cxpansion of bambusclum, areas near the Qchiendra
vegetalion were cleared.

Selective clearing of the small trees, s.:]fgﬁ:rwn as a resuli ol regenera-
tica, was carricd out in July <0 as to provide sufficient sunlight and necessary

space for the healthy development of culms. Several of Lhe young plants were
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lenced to protcet them from wild boars and clearing of underprowths was
abso carmied out.

Apart from these, watering, weeding, cleanng of paths cle. were done
as aod when reguired. :

Video reccording of the hamhoos growing in the bambuserum was
carried out during the Reglonal Workshop on medicinal plants held at
TBGRI.

A ‘bamboo hul’ was made in the site with the help of two tribals,
8. Garden for Sacred Plants

Collection of a special group of plants, the "sacrcd plaots” (plants
related with Indian mythology and religion) has been starticd during the
report period, 1o order o develop sacred vanas, o far 35 speces were
gathered and planting will be done soomn.

%. Aquatic Plants

With the additions of 3 species of water lillies Juring the period, the
garden’s collection of water Lillics has increased to 12 species/varieties. 15
species of other wuler plants were also introduced.

10, Seed Bank

After the inauguration of the main building, the scod bank was shifted
[rom the guest house and was erganised with more facilities. The conceérned
scientist visited the Nalional Burcau of Plant Genetic Resources, New Delhi
to see their facilities and to discuss various matters conneeted with the
urganisalion of a well equiped seed bank with mediom -term storage facility
along with a cryopreservation unil and a Seed Biology Laboratory. Equip-
menls such as balances, seed germinatlors, oven etc. were procured. Pur-
chase arders were placed [or the dehumidificrs and air conditioners re-
quited lor Lhe secd drying rocm awd for sced blowers, seed cleaner com
grader ete. The engincering work for insulation of Lhe sced dryving raom was
tendered. Apart Irom these, sced containers, sieves for cleaning secds, paper
Lowels [or seed gormination, ele, were also procurcd.

Seed storage studies inchiding germination and viability testing and
socd moistire content determination cle. were taken up in Michelfa cham-
paca, Careva arborea, Terminalia chebula and Ochreinancileq missionis, wilh
the avai lable (acilitics, The studics are at different stages and are progressing
well. The sced viability 1ests using Tetrazolium and indigo carmine are being
stundardized in a number of species after diffcrent durations of slorage.
Trials for deicrmining ideal germination conditions for secds of indigenons
mcdicinal plants were continucd as a joint effort of the seed bank and the
central nurscry, So far 25 species were laken up for the study with the
uitimaly aim of standardizing idcal propagation profiles. Sced development



and storage siudies were miliated in Syzygium cuniini and 5. aromaticum
which are also progressimg well,

Seeds of about 300 specics were collected from the plantsin the garden,
cleaned, dried and stared in room conditions for distribution/cxchange.
Procedures for extraction and scperation of quality seeds, drying, germina-
lion etc. were being standardizcd . Differem formats were also preparcd for
recording various dala in the sced bank, from flowering slage (0 storage.

A refereoce colleciion of identified seeds was also developed at he
seed bank and it has got nearly 700 seed samples,

The new index seminum 1991-92 was prepared, edited and printed,
incorporating the accession nember of (the plants. The index semmnum was
distributed all over the world. As a result a pood number of requests for
supply ol our plant sceds were received, mostly {rom {oreign countrics and
the available seeds are being distribuled. Aboul 265 seed samples were sent
on exchange basis 10 the following 21 Bowanic gardens/U niversilies.

1. Botanical Garden, University of Mijmegen, The Netherlands,

2. Royal Botanic Garden, Sydncy, Australia ‘

3. Jurdim Botanigue National De Belgique, Meise, Belgium

4. Ponn Slale Vniversity, University park, PA, USA,

5. ORTO BOTANICO, Unaversita Deigh Studi, Firenze, [taly.

6. Verwallung der Bundesgarten, Alpengaricn in Belvedere, Wicn,
Anslralia,

7. Palmengarten, der Stadt Franktuet, Germany

B, Jardin Botanique, Universite Louis Pasteur, Starsbourg Cedes,
France

Q. Uniw;::rsil.y of Copenhapen Buotlanical Garden, Copenhagen, Den-
MATK,

10).  Rawlarest Botanics, 51 Leonards Gardens, Hove, E Susscx En 2laind.
11.  Bowsnischer Garten, der Universilat Zurich, Switzetland.

12, Botanical Gardens, Agricultural University, Wageningen, The
Netherlands.

13, Mational Burcau of Plant Genctic Resources, New Delhi.
14, Avroville, Kottakuppam, §.A District, Tamil Nadh.
1y, FProgressive Friends Circle, Mukhed Dist. Nanded, Maharashtra

16, Regional Research and Study Centre, Mirzabacar, Midnapore, West
Bongal.

17, Deputy Conservator ol Forgsts, Dadra and Nagar Haveli (1T}
Silvassa.



18.
19.

2.

21,

Department of Applied Botany, Mangalore Universily, Karnataka
Indian Tnstimte of Horticultural Research, Bangalore

Sced Te::hnﬂlﬂg}.rf[]cpaxtmtnt, Tarmi Nadu Agricultural University,
Coimabatore.

Progrossive Friends Circle, Nagarjuna Nagar, Tarnaka, Hyderabad.

Dwuring the year, the sced bank received over 50 index seminum from

around the world. Bascd an these indices, requests for seeds were seat and
230 seed samples including thosc of very rare and cndangered conservation
malenals from the following 37 organisations, have rcached. Using these
seed matcnals sccdlings were raised and about 125 exotic species of botani-
cal interest were addedd to vur collections,

].+
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1.

12,
13
14,
13,
16.
17,
15.
16.
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Fruit Spirit Botanical Garden, Dorroughby, NS W. Ausiralia.
Ruoyal Botanic Gardens, Kew, UK,

Universily of Toronto, Dept. of Botany, Toronto, Ontario, Canada.
Batanic Gardens, Glasgow, Scotland.

Faculte des Science Agronomiques de Gembloux Scrvice des collec-
Lims Vegetables, Gembloux, Belgium.

The Harris Garden, University of Reading, Whi.tuknights, Berkshire,
LK.

Conservaloire Et Jardins Botaniques De Nancy, France.

Zentralinstitut fur Genctik and Kultur Pflazenforchung,
Ciatersleben, Germany.

Orto Botanico dell Universita, Padova, Italy, |
Hortus Botanicus, Vacratot, Hungary,

Real Jardin Bolanico, C5.1.C. U.S Conservation Jardin, Madnd,
Spain,

Hongkong Herharium, Agr. & Fisherics Dept, Hongkong.

Waimea Arborctum and Botanical Garden, Haleiwa, Hawaii, U .5.A.
My Eddie Williamson, Charlotte, NC 28210, U S.A.,

Jardin Botanic De soller, Mallosea, Tles Balcars, Spain.
Alpengarten in Belvedere, Wien, Austria

Jardin Botamque, Terrasse du Jardin Public, Bordcaux, Feance,
The Morton NArI:rﬂr-::tum, Lisle, Illinois, 1J.5.A,

The Botanical Garden, University of Helsinki, Finland

Botamscher Garten, Hamburg, Germany

Hortus Botanicus, K. U.Nijmegen, Toernooiveld, ED Nijmegen, The
MNelherlands

Orto Botanico, Giardino Dei Semplici, Ferenze, Italy.



23, Station de Botanmique ot de Pathologie Vegelale, Antibes, France.
24 Nippon Shinyaku Institute for Botanical Research Kyoto, Japan
25. Muoumt Coottha Botanic (Gardens, Brisbuanc, Australia

26. Botanischer Garten and Botanisches Muscum, Berlin, Germany.
27. Jardin Botanique National de Belgique, Meise, Belgium

28. Jardin Botanico De Cordobu, Spain

29, Hortus Haron, Haren, Netherlands

30, Gatard Jean-Luc Les Ouzinicres, Heaumur, France

3. Wamea Arboretum Foundalbion, Halciwa. Hawaii, 1.8, A,

32. Bereich Botanik and Arborstum, des Museums For Naturkunde,
Berhn, Germany.

33. Jardin De Aclimatacion, e La Ovotava, Islas Canwias, Spain
3. Botanisher Garten der Universital Zurich, Switzerland.
35. Royal Botanic Gardens, Sydncy, Australia

36. Hortus Bolamcus Nanjingensis, Jiangsu, Peoples Republic of China
7. Awrvville, Koltzkuppam, S.A. Dist, Tamil Nadu.

For promating cultivation ol vegetables and raising kilches gardens
among the employees of the Institute, four Lypes of vwegetable seeds werc
distributed, which created a positive approach and the resulis were satisfac-
tory,

11. Imported Plant Materials

Import formalitics including pracurement of import permits Jor placts
or planting mcterials of scientific and conservation value from other
countrics woere channalised through the National Burcau of Plant Genetic
Rescurces, New Delhi, Last year paim seedlings belonging to 30 specics and
orchid seedlings of 10 species were imported [rom the Royal Botanic
Gardens, Kew. Apart from these, we have obtained permits to import some
othcr orchids, cacti and succulents, patm secds ete. rom the Kow Gardens
and National Botanic gardens of Cuba. The Kew Gardens have agreed (o
supply more sesds o1 secdling of palms in (he coming yoars so as to build up
a duplicate colleclion of Kew palm collcctions at TBGRIL

12. Plant Exchange and Supply
(a) Saphngs of 30 specics of Ficus were supplicd to Karnalaka

Forest Department on exchange for about 2¢species of sacred
plants.
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{b) Saplmgs of 24 species of Ficus were given to the LSP3S gardea,
Pune lor developing a Ficus garden there.

13.  Gene-Pool Development and Bio-Systematic Studies
on Piperaceae with Special Reference to the Genus
Piper L. - Project lunded by STEC, Government of
Kerala.

Thirly laxa belenging (o the family Pipcraceae were added to the
existing collcction. It ingludes indigenous and cxotic species of the three
gencra Fiper, Peperomiu and Fottomorphe and cultivaes of Piper mignim,
Piper haprium, lisied as an gndangered species is also present in this
callection in addition 1o another rare specics, P. parben.

Building up of the ‘Field Gene Bank’ of Piper species wag undertaken
and as a parl of this programme, 14 species of Piper weec planted along the
river side in the Medicinal Plant Garden. Also a collection of 27 local
cultivars/landraces of Fiper migrim was raised. The eultivars were uccessed,
docamented and planted systematically in a plot near the main building.

Taxonnmic studies on 4 species of Piper and 3 specics of Peperomi
were carricd out and determined their identity. Cytological studies on 10
Laxa of the family were undertaken, Detailed mitotic and meintic studies on

fiper harberi were dome, Vegetative and seed propagation studics on Piper
barbert was also carnied vul.

14. Eco - Rehabilitation and Gene - Pool Development of
Selected Endangered Medicinal Plants of Western
Ghats - Project funded by STEC,

Government of Kerala,

Six accessions {74 seedlings) of Reatvolfiz serpenting and two accessions
(67 seedlings) of Coscinium fenestratum were collected.,

The soil samples were cullected from different habitats of the three
following spevies and analysed chemically. The dala revealed pH preference
of the following specics and it is a3 follows. '

Caseinium fenestratum - &
Rauvolfia serpenting - 7
Holostethma annulare - 5.5
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15.  Ex-Sitw Conservation of the Rare and Endemic Plants
of Agasthyamala at TBGRI-Project funded by Western
Ghats Cell, Government of Kerala,

During the report period 8 plant collection trips were conduocted tao the
different parts of Agastvamala area. As a result aboul 3K saplings belonging
ta 45 species of rare/endemic planis were mtroduced to the Garden. This
make the total vullecior Lo about 450 plants belonging ta 70 species.

About 1700 field pumbers were collected during the report peripd [or
the taxonomic studigs, All these specimens were processed and mounted.
B species were identificd, which includes 75 species of rarefendemic
plants, 2 new species and 4 species recollected afler a penoed of over 80 to
100} years from the previows record.

The conservation plot for Agastvamala planls was also developed
duoring the repart period, at the 25 acre land sclecied in the garden. Up o
the end of the: report penod, 250 saplings belonging to 60 specics of rarc/en-
demic plants were planted at this plet. These plants arc showing very gond
growth performance in the ex-si.

The work on the publication of the rare plant manual 1s also going on
well, Drata sheet {or cach plani is being prepared.

16. Germplasm Collection, Evaluation of Yield Potential
and Exploitation of the Fruit Crops of the Western
Ghats - Project funded by Western Ghats Cell,
Government of Kerala,

After survcying the entirc ares of the Garden a suitable nurscry site was
taken for the project. A temporary polting cum shade shed was made ready.

During this period, 16 colleetion trips were conducted to the reserve
forests of Trivandeum distact Tor the collection of fruits, seeds, scedlings
and specimens for Herburium, During these tours notes regarding habit,
habitat, phenolagy, flowering and fruiting s¢usons, local names and uses ete,
were gathered. A large number of seeds, seedlings vic. ol different species
were collected for norsery trials, An imporLant observation made in the field
was Lhat 10 Spondias pinnata despite the high production of [ruits, germina-
ticn frequency of seedlings was very low. This 15 apparently due 1o the
thickness of the ibrous coducarp.
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17. Survey, Exploration, Collection, Evaluation, Ex-Situ
Conservation and Propagation of Lesser known/hither
to Unknown Wild Plants of Horticultural/Ornamental
Value and some Rare and Endangered and Endemic
Plants of Western Ghats (Kerala) - Project funded by

Ministry of Environment and Forests, Government of
India.

Nccessary steps were already taken for the execution of the above said
projeci. Abowut 115 specics/varieties ol varying plants of ornamental value
were collected by conducting six trips {o different parts of the Western
Ghats. These plants are being nurtured at the nursery for possible introduc-
tion te the garden, after establishmcal and propagation.



RESEARCH AND DEVELOPMENT
SYSTEM

Il. PLANT BIOTECHNOLOGY

Consequent to the inauguration of the Laboratory cum Administrative
Complex, 8 modern purpose-built laboratory with culture and transfcr
roams was made available to the Division, Keoping a functional unit in the
scmi permanent building, the new laboratory was occupied in a phased
mamner. The following core groups were identilicd on a priority hagis and
the responsihilities distributed among seicatists under the commoen umbeella
of Plant Biwlcchnology.,

a) Microprupagation Unit

To develop rapid multiplication proiocols for rare (axa and commer-
cally important horticulturals and (o promote borticwitural and Noricultural
activitics in the state/country through skilled human resource dovelo e nl
and other extension scrvices,

b} Biochemical Physiology Unit

To specialise in such sreas as sced biology of (ropical taxa especially
trees, sereening and selection of native fastprowing trees and physiolugical
aspects of nulural plant communities,

¢) Bloproduction and Bioprocessing Unit

To develop strategies and appropriate methodologics for sustainable
production of unique, plant-specific bivaclive compounds and other raw
mateniuls and utilization of the samc for teaditional and modern medicine
and industry.

d} Resourve Development, | mprovement and Management Unit

To expand the narrow genetic base of the prospective wild specics
through somaclonal variant selection/improvement and other biotech-
nological means, to develop appropriate biochemical/moleeular probes Lo
establish the genctic fidelity of the micropropagation systcms and 1o devise
cold/cryopruescrvation methods for rare plant permplasm,

Keepng this compartmentatian of functions and associated infrastruc-
tural changes apartl, R&ED activitics of the division continued unhindercd
during the year.

L. Microprogation of Rare and Exquisite Taxa of Orchids

Three month ol shoot cultures of Habeneria crinifera raised from the
small number ol infectiun frce shoot tips ol field-grown plants formed an
excellent source of explants for increasing the stock of plants. Multiple shoat
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regeneration { 19)-12 shoots) was induced wichin 8 weeks in 8% of rhe shoot
Lps cultured m woody plant medivm contaming 0.5 me/1 BA. Tocrcase m
the conccaotration (1.0 mg1} of the cxytokinin promolcd the development
ol flower stalks with 46 greenish whide Bowers within 4 weeks in 40-0{0% of
thec shoots. Induction of flowretng in viirn was dependent on pronounced
vogetative growth. Higher concentrations of BAF (2.5- 100 mg/ 1) were toxic
as evidenced from the browning and eventual necrosis of the tissues. The
shoots were seperated and easily rooted in presence ol (0.2 mpe/1 NAA belore
‘planting in the Geld,

Runner node explants of yet another terrestrial orchid, Nenidia
aragonng cultured m woody ptant medimm eontainimg 2.0 mg/1 BAP and 1.0
ma/l MAA produced a number of additional runncers throogh axillary bod
prolileration. The runners were branched and often showed rapid growth,
Cytakinin along when supplied at high concentrations (3.0 - 5.0 mg/1)
promoled the development of runsers and also a solitary leaf from the
nadefs) within four weeks. Subcudturs in auxin contaming media induced
the formation of innumarable cottony roots { ~ 0.5 em) around the base of
the leaf within 2 weeks. Bt was micresting 10 note that fow levels of BAP (0.1
-0.5 ma 1) induced the formation of 5 - 7 em long iellorescence with grecanish
Aowers and additional ranners, Tt was evident thal suitable diflcrences in the
concentrations of BAP dolermined the relative rales of vegetative and
Howering responses o this plant.

scod cudture ricthod was standardised for Anpraecum rutenbersianum.
The seeds ohained as a gift from the Royal Bolanic (ardcens, Kew were
germinated on the basal Mitre &f ai. nutricol medium supplemented wich
)% tender coconul waler. The chlorophyllows protocorms formed after 12

weeks of culture rapidly developed into leafy shoots in preseace of 1.0 mg/1
BAF,

2. Other Plants

{a} Insectivorous Plant

Stem nodal scgments of different sizes developed from axenic seedlings
ol Nepenthes Khgsiana were cultured to produce a single shool per node in
1% of the cxplants. A mimimum of two nodes in an explant was essentially
required for the expression of morphogeneiic response. Shoot cuttings
suheullured in growth regulator-free nutrient medium g5 well as those
rocled in presence of (1.5 mg/l NAA produced typical pitchers at the tips of
the leaves. Profusion of pitchers in shoots coltured in tich autriznt milisu
indicated that pitcher formation neither an adaptogenic trait nor a sinequo
non far the nutrition of the plant.

{b) Medicinal plants

The resull obiained in the previous year indicaled that shoot apices of
Trichopus zeylanicus, a less known herb rich in saponins, responded hetter
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than other explants in eulture. Experiment conducted on axenic scedling-
derived shont tips during the current year resulted in (he devclopment of a
rapid micropropagation protocol, The shoot rEgencration response (o
cytokinim (BA) was concentration depeadent. Single shoot and multiple
shoots buds (30-40} were dilferentiated in low (0.1 - 05 mg/1) and high (5 -
10 mg/1} concentrations respectively.

Amassing of a large number of shoots was possible through the harvest
of shoot buds at periodic intervals and recultuning the remaining waor-
gamscd lissue in high BA medium to produce multiple shoots in 5 - 6 weeks,
The shoot-bud-free meristematic tissue served as 3 percanial source ol shoot
buds, The shoot buds recultured in low BA medium developed into leafy
shoots in 8 weeks, Combinations of auxing (NAA and IBA) induced rooling
in the shoot cuttings.

Am ia vilro regencration scheme was also success! olly developed for
Rauvolfie micrgntha through axillary shoot prolileration in stem nodsl cx-
plant cultures. Murashige-Skoog medium supplemented with appropriate
concentrations of BA and NAA promuted the devclopmeni of a highly
branched solitary shoor in 4-5 weeks. Reculiure of the nodal explanly
produced 4-5 shoot buds 1he developraent of which into shoots was induced
by reducing the concealrations of the growth regulators. Ligeid nulrient
mcdium in particular favourcd robust growth of the shuol. The shoat cut-
tings were rooted in medium containing auxins in 3 - 4 weeks. Roated plants
were ustablished in the fields at 70-80% efficiency without any hardening
raatmenl.

The initial experiments on the regeneration of stem nodal cxplani
culture of Halostenma ada-kodien were leanght with problems of callusing.
In rccent experiments, however, a solitary leafy shoot acoompanicd by the
initiatiun of a number of undeveloped shool buds was obtamed in 30% of
the cukure. Non availability of adequale number of plumts, and vepetative
parts for the experiments cspecially during the dry scason has seriusly
hampered the progress of the work. In related expenments, cviological
analysis wilh rool Lip squashes of feld cstablished mucropropagated plants
of Adhatoda beddomei revealed clonal umformity of the plants.

3. Development of Productive Cell/Root Cultures

As a sequal to our recenl interest in the hicproduction of high value
compounds and raw materials that find immediatc application in (raditional
as well as modern medicine. aucmpts were made to establish cellfroot
cultures in cortain plants. Caolyledomary explants cxcised [rom 3-5 week old
axerie scedlings of Cossia arngqustifotia were cultured in medium supple-
mented 0.5 mg/1 2,4- D and 0.1 mg/1 kinctin. The friable calli prolifcrated
upon the explams were transferred to agitated liguid medium. in prefiri-
nary experiments, the colls registered a 25 - fold ingrease in [resh weyrht in
200 days al 158 RPM and could be repeatedly subcullured. In Argermone



16 lebrary

mexicany, a berberine-yiclding weed, nodal segments of 1-month old ficld
grown planis coltured in MS medium supplecmented with combinalions of
NAA and BAP praduced calli in 4-5 weeks. In order to avoid browning and
necrosis of the cells, subculture of the callus pieces was done in rapid
succession. The cells cultured in liguid medivm vnder agitaled condions
rilcased characteristic yellowish brown products into the medinm which
inhibited further growth of the cclls. The conditions regwmred for stable
growth of the productive cells are being optimized.

Fiower formation and fruit setting in ficld cultivaled plants of Trchopus
zevianicus were monttored. Although profusion of lowers was common
through oul the year, fruil setting followed by maturation of sceds was a slow
process invariably taking 4-6 months alter {lowening. 20-40% of the seeds
were lost due 10 rodents. Seed cermanation inals indicaicd possible doz-
mancy factors associated wilh the process. 1t was further evidenced that
morce than 6% of 1the (A3 Lested seeds germinated in vifra,

4. Conservation through Micropropagation of Rare and
Exquisite Orchids of the Western Ghats - Project Fundexd

by Ministry of Environment and Forests, Government of
1ndia.

The technical programmc originally proposed Tor the firsL year of the
rescarch project on * Conservalion through micropropagation of the rate
and exquisite orchids of the Weslern Ghats, was successfully completed. Gt
of the 26 fickd trips conducted for the purpose, a total number of 89 species
and 3 variclies of orchids including 10 species listed out in the proposal was
collected and rearcd in the nursery area of the garden, The spectacular
Lady's shppuer orchid, Pephiopedifum druni which was considered en-
dangered and possibly cxtinct in the wild was relocated and collecled m the
niches of Agasthyamala In an adventurous exploration trip on 18th March
1992, Pholoprints of this prize collection were senl (o various conservaiion
minded agencics and scicntists who overwhelmingly apprecialad our efforts
in rare plant conservation. The local media also gave adequate coverapge of
this collection, Among aher orehids, those colleeied o the altitude ranpe
of 0- 1080 mts were found to grow well in the garden site while others from
the high ranges are vel 1o establish.

5. Studies on the photosynthetic performance of selectied
trees and woody vines of the sacred groves of Kerala-
Project funded hy STEC, Governmenl of Kerala.

The projcct aims Lo cvaluate the optimum producinialy of biomass ol
selected sacred groves in Kerala. System analysis of four sacred groves of
Nedumangad Taluk and the work on comparative productivity of the sun
and shadc leaves of trecs have been careted oul.
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. MICROBIOLOGY

In continuation of the studies on the Rhizosphcre and Mycorrhizal
fung of the economically important and endemic trees of Western Ghats,
periodic samples were collected Irom the Rhizosphere of Dgibergia latifoiia,
Crluta travancorica, Humboldiia urgjuga, Mynstica malabarica and Ben-

finckia coddepanna prowing in the forests of the Western Ghats and in 1he
Arboretum of TBGRI.

1. Isolation of Rhizosphere Fungi
(a) Rhizosphere lungi of Bentinckia coddapanna

Samples were collected from the rhizosphere and non-rhizosphere soil
of Bentinckia coddappanng growing in the Apasthyamala lor esls,
Chemunchi forests and also from the Arboretum of TBGRI. As usuat the
fungal organisms were found o be more in Lhe rhizosphure com parcd Lo the
non-rhizosphere soil in all the samples collceted.

The R.S. ratir of (he samples collected from the Arboretum of TBGRI
was the lowest (1.44). The R.S. ralio of the sumples collected from Lhe
Agasthyamala forest was 1.61, whilc the samples colleeted from the
Chemunchi forcsts showed a higher R.S. ratio of 4.8. This shows the oceur-
rance of high fungal population in the Rhizosphere of this palm growing in
the foresl area compared to that of the Arboretum.

The following lungi were alse isolated from the rhizosphere and non-
rhizosphere soil.

Rhizospher: Non-rhizosphere
Aspergiiius sp. Aspergalius sp.
Blastobotrys nivea , Fusarum solani
Emericellu nidulans Fusanum decernceliuiare
Acremonium sp, Fusanum ovsporum
Trichoderma sp. Gltofrichum candidim
Trichoderma viride Blasioboirys nivea
FPenicillim sp. Pensciliium sp.

- Verticitlium tenenan

(k)Rhizosphere fungi of Gluta Gavanconica:

Samples were collected from the rhizosphere and non-rhizospherc soil
ol Gluia travancorice growing in the natural forcsts of Agasthyamala and
Chemunchi area. The R.S. ratio of the samples collected from Chemunchi
area (35.37) was found 10 be very high compared to that from the Agas-
thyamala forcsts (1.11). The high R.S. ratio is due to the presence of large
number of fungal organisms in the rhizasphere,
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The following fungs wers alsh isolated from the chizosphere and nan-
rhizosphere sodl,

Rhizosphere Non-rhiozosphere
Trchoderma vinde Myceliq sierilia
Crnwiana lunata " Rhizopuy sp.
Fusarmem yolant Aspergiiuy sp.
Trichotheciwmn roseum Fusarium sp.

Feafeillivem sp.

() Rhiznsphere fungi of Humboldda unijuga

Samples were collected lrom the rhizosphere and non-rhizosphere soil
of Humboldtia uaijuge graowing in the forests of Agasthyamala and
chemunchi arca. The RS ratio of the samples show that the fungal popula- -
tion mn the rhizosphere is higher than that in the surrounding soil. The RS,
ratio of the samples collected from the Chemunchi area is higher compared
to the samples collected from the Agasthyamila area. This cleatly shows that

the rhizosphere of the trees of the Chumunchi area is more conducive for
the growth of [ungi. :

(d} Rhizosphere fungi of Myristica malabarica

Samples could be collected only from the natural forcsts of TBGRL

The R.S. ratio showed only a slight increase in the fungal popuwlation of the
rhizosphere when compared to the surrounding soil,

2. Isolation and ldentification of Yesicular-Arbuscular
Mycorrhizal Spores

(a} YVAM spores of Dalbergia latifolia

Sul samnples were collecied from (he rhizospherc of ﬁﬂfbergia latifoita
growing 1n the natural forests of TBGRL The spores were isolated following
Lhe wet-sieving and decaniimg method.

The following spores were 1dentified

Crlomings efunicatiinm

Cr. wiarihoris

{r. inirargdices

Ur. clarum

Cr. prastiileturn

Cr. macklosim
Acaidespora mellia
Seterocystiy pachycanlis
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() VAM spores of Bentinckia coddapanna

{i) Soil samples were collccted from the rthizosphere of the trecs
growing in the Arboretum of TBGRI. Spores were isolated by Lhe wet-sicy-
ing and decanting method.

The following spores were identified

Acaulnspora sparocarpia
A. lacunosa

Glomus dimorphicum
G. manihoily

(5. delhiense

(7. clarim

. efurticgium

(1) Rhizosphere soil samples were also collected from the Chemunchi
forests. VAM sporcs were isolated and identificd.,

The [ollowing Glomus species were identified

Crlomus vesiculifer

G. citricolum

o, ambisporum

. pansihaios

(r. efunicaium

{r. intraradices ' :
Cr. pustulalpm

(r. fasciculoin

(r. fecundisponim

Cr. multisubstensum

More Glomus species werc isolated from the forests of Chemunchi

arca. But species of Acauiospora were isolated only rom the Arboretum of
TRORI.

‘3. Assessment of YAM Infection in the Tree Roots

The intensity of VAM infcction is determinecd by the intensity of (he
fungal colonization in the root tissue. For this purpose root samples were
collected and prescrved in FAA (90:5:5). The roots were washed in tap water
and cut into lcm. pisces. These root bits were kept in a beaker containing
10% KoH solution and heated at 90°C for 1 h. The specimens wore then
washed and treated with alkaline Hz Q2 at room temperature for 10-20
minutes. The specimens were then washed thoroughly and soaked in SN HCL
for 3-4 minutes. These specimens were then staincd with lactophenol cotton
bluz or with acid fuchsin. The samples were then mounied on slides and
observed under a microscope to assess the intensity of infection.
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Fungal hyphac with arbuscules and vesicles were abserved in the roots
of Bentirrckia coddapanna. The intensity of the infection is very good as tuft
of fungal hyphae were present in the roots.

The roots of Glute travancorica growing in the Agashthyamala [orests
had shown the presence of hyphac in the cortical region of the roots, but
vesteles and arbuscules were not present.

Evcnthough VAM lungi was naticed in the roots of Bentinckia cod-
ceepanna and Ciluda travancorica no hyphae was present in the roots of
Humboldtio unijuga growing in the forests of Agasthvamala. The roots were
devord of any lungal hyphac, vesicles or arbuscules.

4. Inoculation of YAM Spores

To asscruain the infection capacity of the isolated spores, onion sce-
dlings were inoculated with (hroc species of the genus Glomus, viz. Glomiis
clanim. . occultum and G. mosseae. Hogland nutricni solution was poured
10 all pots containing the onion seedlings once in a week to supply cssential
nutrients. After six weeks, roots from the onion seedlings were removed and
kept in FAA. The roots were then observed undcer the microscope following
the method of Phillips and Hayman (o ascerlain the presence of VAM fungi
in the rools. (Of the threc spoaies tried, Giomits clenim showed a very high
ratc of infcetion. The other twu specics have shown ooly pear response.

In urder Lo get enongh spares (0 inoculate the tress, spores werc
allowcd W mulliply in onion roots. Glomus clarm was selected for Further

study as it had shown good rusponse, The spores were harvested after six
wecks and kept for inoculation of the trees.

5. Inoculation of the Roots of Bentinckia coddapanna

Omne year old scedlngs of Beatinciida coddapanna were selected for this
purpose. The palms were imoculated with the sporcs of Glomus clanen. The
inoculum uscd contained VAM spores, infected nnion rools with spores and
also the sand containing the spores. Per cont infection of the palm roots was
determined follewing the wswal methods. There was very good rate of
infection of the roots of this palm by G. clarum.

The inoculated seedhings also showed marked increasc in vepetative
growth compared to thal of the control seedlings.

6. Tnoculation of the Roots of Gluta travancorica

Three months old seedlings of Glita travancorica were inoculated with
(r. clanurn following the methods described earlier, The ral; of infection of
the roots of this tree was very low compared to that of Bentinckia coddapan-
na. There was not much difference in the vegetative growth of the inoculated
‘scedlings compared to the control ones,



Paphiopedilum spicerianum (Reichb. f. ex Masters & T. Moore) Pfitzer. One of the most dis-
tinctive species of the genus, P. spicerianum occurs in Mizoram and Manipur in north-
east India extending to north-west Burma. [t was originally sent to England by Spicer’s
son who was a tea planter in Assam. Due to its desirability in breeding, this species is
ruthlessly exploited from wild. Our plants, brought from Shillong, use to flower every
year during September-October

Inaugural function of seminar on conservation of rare and endangered medicinal plants
of India’s Tropical Forests



Rooted Nepenthes khasiana in in virto ready for field trial

11 of the Mational Science Day Celebrations and Exhibition of 1992

Inaugural functio



The Conservatory for endemic and rare plants of Agastyamala at TBGRI

Paphiopedilum druryi in flower, the endangered Ladys’ slipper orchid from the Western
Ghats being released for exhibition by our Founder Director Prof. A. Abraham
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7. Phosphate Uptake in Presence of VAM Fun gi

Mycorrhizal fungi uswally increase the uptake of phosphates from (he
soil. In arder to study the phosphate uptake of Bentinckia codappanna the
roods were inoculated with Glomus clamm., Supcrphospate at the rate of
1g/kg’ soil was added to the inoculated as well as wninoculaied control
seedlings. The phosphate present in Lhe inoculated seedlings after six weeks
were estimated and compared with the control seedhngs. Phosphates
preseatm the soil werc also estimated. About two fold increase in phosphate
uplake was naticed in the ineculated seedlings,



26

IV (a). CONSERVATION BIOLOGY

Conservation Biology is a mission oriented discipline compnising both
pure and applicd science that focuses the knowledge and teols of all tuologi-
cal disciplines from molecular to population biology on nature conservation.
It is comparatively a new ficld of inlegrated systems approach to understand

the life supporting processes and their roles in reguiating ceosystesy fanction
and dynamics.

Major research programmes and achivitics cnovisaged of this newly
cstablished Division include the study of plant diversity of the Weslern
Ghats, extrinsic and intrinsic factors causing ccosystem degradation, habitat
loss and rarity, plant-animal interactions, endangerment and extinction of
specics populations, conservatim biology of threat-pronc speaies of the
Weslern Ghats, evolution of vegelation, processes of species radiation and
species extinction in the flora of the Western Ghats,

To starl with 1o the above line of intcgrated systems approach Lo study
the vegetation of the Western Ghats, it was fcll thal a sound data base
covering different aspects of the Western Ghats flora should be built up.
Making usc of the expertise presently available with the Division and as-
sociating with other experts in TBGRI the Division bas aiready imtaced
wiork in this dircclion.

1. Pollen Atlas of the Western Ghats Flora

Discussions imitiated by the scientists of French Institme, Pondicherry
with concerned scientist of TBGRI helped reaching an agree ment between

TBGRI and IFP on a collaborative project on the study ofthe Western Ghats
Pollen Flora.

The Western Ghats harbour diferent lorest types viz. 1. Tropical
evergreen farests (100-1500 m.). 2. Moist deciduous foreats (500- 900 m). 3,
Dry deciducus forests (300-900 m). 4. Scrub jungles (260-500 m} and 5.
Sholas (above 150¢ m,). Palymology of the Western Ghats wall be studied
- mainly in terms of these forest vegetations. The collaboralion between
TBGRI and TFP will result in the publication of a pollen atlas of plants
growing in the Western GGhats.

The atlas will bc & valuable guide for TBGRI to undcrtake further
indepth studies in pure and applied palynology. The work wall be helpful in
the investigation of the evoiution of the Western Ghats flora and Shola
vegetation. Ddata can also be applied in the systematics apart from aerobil-
ogy, melissopalynology, biostratigraphy and archaeohotany of the entire
Ghats area. The work will be coordinated by Dr C Caratini (IFP) and Dr T

$§ Nayar (TBGRI). Az expert sysicm for computer assisted identification of
pollen will be worked aut.
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Wark on Euphorbiaceac and Rulacesc of the Western Ghats has
alrcady been started at TBGRI and Ebgnales at 1EP. Thirty-eighl species of
Rataccae and 260 specics of Euphorbiaceac as could be estimated from
publishcd work on the Western Ghats flora have been edentified as part of
the study. Families under the order Rutalcs and Euphorbiales occurring in
the Westcrn Ghats will be covered cventually, Polliniferous matcrials of 130
species belonging (o the [amilies of these two orders bave so far been
collected for pollen study. -

Z. Resource Check-list of Kerala Flora

Though needed urgently, a comprehensive flora for a floristically rich
and diversc state like Kerala may take some more years, But substantial
information brought out by many authors on floristics, taxomomy, ccology
and economic uses of the ffora, which are very cssential when we take up in
sify and ex site conservation measyres and conservation biological studics,
rcmain scattered in many a publication. This has unforfunately made the
existing information on Kerala flora not readily available for reference and

many other practical purposes. I is in this context the work on a resource
cheek-list of Kerala Mora was underiaken by the Drivision.

The envisaged work will bring out up-to-date nomenclalyre, distriby-

tion patterns, nalivity, naturc of introduction, conservation status, 1Hustra-

tipn available and important economic and other uscs of anglosperm taxa
oCCurFing in the state,

Palynology Laboratory

Research activitics in Palynology werc intensified this year as so0n as
the nmew Lahoratory Complex was occupied by the scientific staff. Initial
altempt was focussed on cstablishing a Palynology Laboratory with basic
reEquITements bo carry out rescarch in modern and fossil palynology. This has
been to a great extent aecomplished.

(a) Renovation of the Pollen Herbarium

The existing pollen herbarivm was renovated accommerdating them in
new slide cabinets of thousand slide capacity. Priot to this the entire pollen
slides were observed under microscops in order to sort out and discard
slides with sparse or badly acetolyscd pollen grains. In this process, out of
the 1000 slides, 85 slides were discarded and the rest were arranged in the
slidc: cabinet according to Takbtajan’s System of Angiosperm Classification
after conducting proper accessioning in the regisicr. with data on collector,
locality and source herbarinm. The slides reprcsent plants from the Western
{rhats.
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{h) LM and SEM Photographs of Pollen Grains

Palynclogy Laboratory harbours about 1,500 LM and SEM
photographs of 3%) species of angivsperms occurring in the Western Ghats.
This will be belplol in the ideatification of dispersed pollen grains, air borne,
quaternary or of honey origin collecied [rom this area,

() Reference work at French institute, Pnodicherry

To keep track with the curref® advances in palynological research,
Palynological Laboratory of the French Institute, Fondicherry (IFF), a
lcading inlernational centee for palynological rescarch, was frequented 1wo
times during this ycar. This helped the concerned scicntist to critically study
49 ylassical works { monographs and other research publications) apart from
79 rescarch papers wheh were relevant 1o the proposed studies in Palynalogy
at TBGRL '

Taxonomic Work

Taxonomic posilion of the family Lecythidaceac in differizoi
phylogenetic classifications und that of Cowropita guinensis Aubl. in
Lecythidaceas were studicd. Nomenclatural history of Deccusocarpus wai-
lichianus {Presl) Lamb. (Podocarpaceae) and Taraidopenos smaorocarpa
(Bedd.) Balakr. { Euphorbiaccar) was subjected to cntical study.

Nomenclaturc and taxonomic description of 12 endemic grass species

occurring in Maharashira State were pregared in connection with a llorstic
monograph under preparation.

{b). ETHNO BOTANY

Ethnobotanical Survey of Sabarigiri Hills in
Pathanamthitta District.

Tribals in Kerala constitute only 1% of the tolal populsiion. Bul Lherce
are more than 20 tribal communities in Kerala, who have been practising
aver centuries varied local healih tradilions dependent or plants and plant
products of their surroundings. Much of the information regarding these
health traditions have remained cven today uaknown to the outside world
and thus untapped. Though developmental activiges have encroached npon
the tribal pockets in many parts of the state, Lhe iribal communilics have not
whole heartedly embraced thesc develepments to their coltyral fold and
bave kepi their traditional identities morc or less imlact.

Mo ethnobolameal study has been undertaken in the Shabarigiri tribal
hell though the area is inhabited by mare than 10 tribal communites. The
arca which comprises of Goodrical and Ranni forest ranges is constituted
by ever green, semi-evergreen and moist decidoeus [orests.
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Shabarigimi is inhabited by the follwing tribals; 1. Malappandaram 2.
Malayoorali 3. Malayoozht 4. Arayan 5. Ullader 6. Malaveda 7. Vettavar &,
Kani'9. Malakkerava and ). Vanambkude, Of all of them, Malappandaram
constitulcs more than kalf of the wribal population. They were nomadic bart
now show rather asettled Kic in the area. They arc cxperts in collecting minor
forest products like hlack dammar and honcy which they exchange in the
market for general hause hold supplies. They dopend on plantsin the vicinity
lor treatment of various diseases and plants and plant products lor their
primary lively-hood. But very Little is known ahoult the local health iradition
ol these tribals. Ft bs against Lhese backdrops, the present investigation on
Lbe cthnobotany of tribals io the Sabarigiri Hills was undertaken by THBGRLL
This STEC sponsored programme is manned and supervised by the Conser-
vation Biology Division,

{a) Survey of literature

Indian as well as foreign journals and other works covering the subject
of clhoobotany and clhnomedicine were screened to get an account of
cthnobotanical investigations conducted in India. Two hundred and torry
titles from eight journals and twelve hooks were critically studied for this
purpose.

ik} Rotanical exploration

Botanieal explorations were condected in the acea covering different
SCASONS S0 48 {0 gel acqoainted with and collect as many planis as possible
in flowering und (ruiting as flowers and Fruits hold key (o correct identificu-
tion. Hecharium sheets were prepared using wet methad.

Prior o cxploration of the forest, tribal informants who were well versad
with local medicinal plants and their eses were identificd and made 1o
accompany the exploring party. Ethnobotanical inforamtion were collecied
on 1he spat where a particular plant species of trihal use was located.
Drtallcd methed and procedure of the use were gathered from the tribals
ncluding the local name of 1he taxa. At many places the study group stayed

in the tribal inhabilanee to have a close acquaintance with tribal life and
culture.,

Dunng the year under report seven tours were conducted 1o the
Shabarigiri Hills and places bike Moozhiar, Attathode, Shabarimala,
Crurunathan Mannu, Bhayarkaramuodi, Adichippuzha, Kakki, Kattachirra,
Kakkathodu and Pamba vallcy were visited for cthrobotanical study. Tribals
surveyed were mainly Malppandarams and Malakkuravas.

(c} Resulis
Detailed ethrobotanical inforamtion on seventy five angiosperm

species were cullected from the tribals, which they put into wse for about
Lhirty different discascs and ailments in their day to day life.
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Ten species of ferns which are of cthnomedical importance were col-
lected from the arca. laformation on thirty five plant species used by tribals
for food, home building and magica-religious purposes were also gathcred
during these field trips, Identification of seventy five s pecies were confirmed
and that rhe rest of the spacies is being continued.

(d) Stody trip tn KIRTADS

Tribals of Kerala make many musical and cultural instruments vsing
plants and plant parts which occur in the surroundings. The tribal musenm
of KIRTADS at Kozhikedc harbour many such instruments. A gtudy trip
wis cunducted to KIRTADS this year and many such instruments were
subjected (o preliminary sindy with reference to the plants and plant parts
uscd for making them. The instruments demand indepth study to have an

authentic cvaluation of the technical skill developed by the tribals in this
arca.
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V. AICRPE CO-ORDINATION UNIT

All India Co-ordinated Research Project on Ethnobiology (AICRPE)
was launched under the Man and Biosphere (MAB}Y programme of the
Ministry of Envirunment and Forests, Governmenl of India in 19482, The
project mvolves muiti-institutions] and multi-disciplinary research
programmes and 1s aimed at undertaking indepth sludy and analysis of Lhe
multi-dimensional perspectives of Indian tribal life, culture and traditions.
The pruject also covers the scope of developing strategies lor conservation
amdd prescrvation of fraditional hle knowledge system and resource utiliza-
lion. This s with the intention (¢ develop scientific basis for sustainable
resource managemenl and [urther, to cvelve suitable welfarc programmes
Lo improve the quabity of 1ribal life i agreement with ther culiural ethos.

The AICRPE whach runs now the fourth year ol phase Tl programme
has so [ar gencrated a broad speciurm of information on varions aspeets of
tribal life, culture and traditions which will be helpful to policy makers,
planners, scicntists and those interested in our natural fiving heritage, The
AICRPE i3 also documcnting and ¢valualing the rich and sell-managed
systems of the tribal medicine.

This year (he AICRPE co-ordination unil wheh had been operational
at Regional Research Lahoratory, Jammu since 1983 was shifed to TBGRI,
Thiruvananthapuram. Co-ordination unit is carrying out the aver-all super-
vision, data synthesis, promotion and smooth funclioning of the constituent
AICRPE units being operated at differemt cenlres all over the country. The
unit works 1n this linc with the aim of preparing national status report on
teibal situalion, comprehensive natural resource inventory, documentation
of classified information and technical reports on tribal life. culture, folk-

lore traditions, knowtedge systems and sociv-economic and technological
capabifities.

There arc 12 units at present oxcluding the co-ordination unit working
on various aspecls of the AICRPE. Botanical Survcy of India, Southcrn
Circle, Coimbatore, Nalional Botanical Roscarch Institute, Lucknow,
Botanical Survey of India, Ceniral Circle, Allahabad, Blaiter Herbarium,
St.Xaviour’s College, Bombay, Botaaical Survey of India, Howrazh and
Department of Botany, Nagpur University, Nagpur consitule the survey
units. Regional Research Institute (DRUGS), Thiruvananthapuram,
Central Drug Research Institute, Lucknow, Regional Research Laboratory,
Jammu, Pharmacelogy unit, Regional Rescarch Laboratory, Jammu and
Department of Chemistry, Osmania University, Hyderabad serve as re-
scarch or rescarch cum survey uniis.

(a] AIRCPE Annual Reports

The annual and althcr progress reports received rom individual
AICRPE unils were suhjected to eritical examination by the co- ordination
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unit. The raw data obtained were edited and consolidated jnto meamngin]
documents including ATCRPE annual reports. The co-ordination unit also
provides relevant information regarding various aspocts of the projects to
the Ministry af Environment and Forests as and when such informations

were asked for Lo facilitate the smonth operation of the entire AICRPE
systom.

(b} Pharmacopoeia of tribal medicine

The tribal medicine if revived and revilalized can effectively meet the
primary health care programme of the tribals. With this objectives in mind,
the Co-ordination unit in association with the Ayurvedic Experts of the
AICRPE unit at RRI Thiruvananthapuram and International Institwte of
Ayurveda, Cotmbatore has initiated a programme to preparc a phar-
macapocia of (nbal medivine.

(c) Compendia of other tribal aspects

With the completion of the project work, the coordination wnit
proposes Lo bring ot comprehensive compendia on suhjects like tribal life,
{ribal knowledge systems, tribal medicine and socio- economic problems of
the tribals and solutions.

Literature / Research Material Collection

About R references on Ethnohotany, Pharmacognosy,
Phytochemistry, Taxonomy and Cytology were documented. 105 calour

transparencies of medicinal plants were prepared or procured and 225
anatoncal shides were documenicd.
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VI. HERBARIUM

1. Herbarium
{a) Reorganization

Reorganization of the Herbarium, started since the beginning of 19490
was the major work accomplished this year. The specimens housed in the
Herbarium were checked choroughly and classified. The families and the
genera within familics were arranged according to the system of Bentham
& Hooker with modification by Hutchinson (1973). The specics under each
genus were arranged alphabetically. During (he period covered by this
report 2299 speaimens belonging to 54 (amilies, starting [rom Convol-
vulaceae 10 Poaccae (family Nos. 101-173), were incorporated. These
spccimens helong to 763 species and fall wnder 396 gencra. Eollection dates
of all the specimens were cotered in the accession register. Species index
cards were also prepared. The specimens under each species were kept in
their respective species covers {white) superscribed with 1he valid namcs of
the taxa. Up to date nomenclature of the taxa was provided by refering latest
pubhcatons, These speeics folders were arranged under the respective
genera lelders (blus) with {amily numbers and genenic names written on it
Lists of taxa represented in Travancore Herbarium (Flora Travancore
Colicctions) and in General Herbarium were preparcd and a combined list
of all the taxa represented in the Herbarium was prepared for ready refer-
GO,

130} field numbers ol herbarium specimens were added to the cxisting
collection of medicinal plant specimens available in the Herbarium of the
Institule. Taxonomic identity of 338 Aeld numbers were determined and
given to the Herbarium. Thus the classification and rearrangement of all the

specimens housed in the Herbarium were sucecssfully completed in Septem-
ber.

The position of the herbarium afier the reorganization is:

Specimcns 5,564 (Acc. Nos. 1-5564)
Species 1852
Crenera Ind
Famihes 164

To this, 436 spucimens were accessioned (Acc. Nos, 5564-6000) with
Lhe addition of 111 spocics 23 genera and 3 familics.
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(b) Specimens and Taxa Represented

The srength of Herbarium at present is;

SpRCIME NS GRLLY
Species 1,903
Crenera 037
Familics 167

Typing work ol the list of all the taxa housed in the Herbarium was
complcted in November, 1991, 1o the same month, typing of the now Index
cards was started and towards the end of March (1492) 661 cards helonging
to 53 famzhes (Acanthaceae 1o Eriocaulaceae) were typed and arranged.

(c} Specimens Processed

Processing of specimens was another important work carried oot this
year, Ln thus period 67 bundles of pickied specimens were pressed and dricd,
L16 bundles of dned specimens were poisoncd; 2723 specimens werc
mounted and stitched; 224 specimens identified and returned to the her-
barium were labelled.

(d) Renovations

Renovation of old sheets continued this year and 338 accessioned old
sheets were renovated. Now specimen index cards were designed to suit the
requirements of the scientific documentation of species and specimens.
Transfcring data to these cards was albo started. All specimens belonging to

the Family Cyporaceag housced in the Flerbarium were checked and iden-
tificd in August 1991,

2. Ethnobislogy Museum

95 exhabils were added to the Ethno-biology Museum, consisting of
identificd raw drugs, charts and colour photographs of medicinal plants.
Rc-arranged the exhibits of the Museum and made the display self ox-
planaiory with labels.

3. Exhibition / Open House Progranime

In connection with the National Scicnce Day celcbrations, Tropacal
Botanic Gurden and Research Tustilute conducted an open houss cum
¢xhibition programme for the public lrom 25 to 28 February 1992, All the
divisions of the TBGRI have actively participated in the 4 day session hy
displaying Lhe various research and develapment aclivities presently carricd
oul by TBGRI. Ncarly tweaty five thousand (o thirty thousand people from
all watks of life visited TBGRT during the programme.

TBGRI has participated and presented valuable exhibits in two cxhibi-
tions conducted by Peringamala panchayat, voe at Palode and the other at
Perinpamala.
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VHI. LIBRARY AND INFORMATION SERVICES

During the report period two bundred and twenty nine books were
added Lo the library raising the tolal number of volumes to 4224, Subscription
of 63 national and international journals have been made to the Library.

The total collection of Documents as on 31.3.072

(1)} Books ' 4229
(2} Journals 63
(3} Maps & Atlases 76
(4) Reports 39
(5) Reprims 82
(6) Microfiche 52
{7 Video Cassettes 12
1. Services

In addition to the normal routine services of lending of books &
journals, reference scrvice has been provided to members as well as scien-
tists and research studcnts of other imstitutions. Pholocopying facilities has

been continued and News paper Clipping file has also been maintained for
rcference.

2. Reference Ec;llectiﬂn

The Library 1s vquipped with a good number of general reference
marterials and rolorence books on Botany and allied subjects. A special

collection of pholographs and shides depicting the development of the
garden was added to the existing collection,
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OTHER SCIENTIFIC ACTIVITIES
I. Projects Sanctioned

{1} Germplasm collection, ¢valwation of yicld poteatiad and cxploitation
of the frwt crops of the Western Ghats - a 5 year project sponsored by
Depattment of Planmny and Bconomic Alfairs (Western Ghats Cell)
Governmaenl of Kerala,

(2) Sustuinable development of skilled human resonrce in the ryral
sector throvgh raining in micrepropagation and field cultivatipn of
ceonomically important hosticulturals - a 2 year training propramme spon-

sored by Council For Advancement ot Peoples Adion and Ruoral Technol-
opy, Mew Delhi,

(3] Survey, Exploration, Colleciion, Evaluation, Ex-site Conscrvation
and Propagution ol Lesser known/hitherto unknown wild plants of Harticul-
tural/Oroamental value and some rare and cndangered endemic plants of

Weslernshats (Kerala) Sponsorcd by Ministry of Environment and Forests,
Government of India '

2. Project Proposals Submitted
(1) Mujor project proposal on Conservatinon Biology

A derailed project proposal entitied "Establishment of a Centre of
Excellenee in Ex-sity and {7 st Conservation of Tropacal plants al Tropical
Botanic Garden & Ressarch [nstitute” was submiticd lor inancial assistance
10 the tune of Rs. 57 crores to the Global Environmenl Facility {GEF) with

a view, as the title indacated, 10 cstablish a *Centre fo Excellence in Conser-
vation Biology' at TBGRIL

Project adopted a multdisciphnary approach which incleded dis-
ciplines like Biosystemulics, Ecclogy, Population Biology, Phytogeography,
Vegetativmal History, Plant Biotechnology, Horticnltural Scicoce,
Microbiology, Ethoobiology and Molecular Biology.

{2 Others

(1) Study of Pullen Qora of Xcrala with reference to the Environmental
Pollution, Allergy, Vepctational History, Palacoclimatology and Melis-
sopalynology of the stalc submilted to the Ministry of Envitonment, (Govt.
of India.

{u} Generation of glilled employment opportunities through applica-
tion of conventional and non-conventional herbicultural and harticultural
technologics in Ernakulam Biotechnolopy zonc,

{1} Productivity studies snd Scarch for some Native Fast Growing Fucl
wood species from Kerala Stale submitted to Non conventional Envrgy
services, Governmenl of India.
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3. Participation in Training Programmes,
Workshops, Seminars and Symposia

(1)

(ii)

(iif)

(iv)

[v)

(vit)

(viii)

(i}

(x)

(x)

-Jacob Thomas served as a resource person in the DANIDA spon-

sored workshop on ‘Ex-situ conservation of Rare and endangercd

Medicinal plants of Tropical Indm® held at TBGRI during 31.3,1591
o 84,1991,

8. Sccni served a5 a resource person and presented a paper oo
"Conscrvation of Medicinal Plants through tissue culture in the
DANIDA sponsored Workshop on *Ex- xity conservation of Rare and
Endangered Medicinal Plants of Tropical India’ held at TBGRI
during 31.3,1991 1o ¥ 41991,

F.J. Mathew participated in the NSC workshop for organizations
interesied in ex-sitw medicinal plant conscrvation conducted by
LSP35 ut TBGRI from 30 March to 7 April 1991,

F.J. Mathcw purticipaled in the MPCA workshop conducted by
LEPSS al Krishna Rajendra Hill Station from 26 to 29 April 1991 at
Chickmapngalur Dist., Karnataka.

M. Mohanan allended a 5 day workshop on én-sim conservation
studies, held al Bangalore from 26 to 30 April 1991, sponsored by
DANIDA.

V. Sarojini Menon, 8. Seeni, K.C. Kushy, N. Mohanan, P.C. Binoy,
Mathew Dan and A.E, Shanavaskhan purticipated in the Symposicm
o Rare, Endangered and Endemic plants of the Westcrn (Ghats
organised by the Kerala Forest Dopartment held st Thirovanan-
thapuram on 30} tv 31 August 1991,

Mathew Dan attcnded atraining programme on ‘Pharmacognostical

studies on Aynrvedic drugs' at Ayurveda Regional Research Centre,
Povjappura from 23,9.1991 0 11101991,

A, Mohandas has atteaded a Leadership Training Programme on
Nalure Conservation and Eco-devclopment held al the Anglade

Enstitete of Nalural Histary, Shembaganur, Kodaikunal from 14 te 20
Oetober 19407,

V. Sarojim Menon, 8. Seeni, 5. William Decruze, P.G. Latha and A.
Csanga Prasad participated in the Mational Seminar gn Orehid held
al Indian Institute of Horticultural Rescarch, Bangalore during 15 to
16 Novemhecr 1997],

T.5. Nayar attended Birbal Yahni Centenary Celebrations at Environ-
mcnatal Respurce Research Cenire, Thiruvananthaporam on 14
November 1941

N. Mohanan and A_E. Shanavaskhan altended a scminar on "An-
giosperm Taxonomy in India’ held at Calicut University on 14 to 15
December 1991



{xii)

{xiii)

(i)

)

T.5. Nayar attended ‘National Seminar on Frontiers of Science held
al University College, Thiruvananthapuram [rom 15 (0 17 January
1992,

P.A. Juse, P.G. Latha and &, Sreckumar participated in the 1¥Lh
Kcrala Science Congress held at Thrissur during the last weck of
February 1992,

T.K. Abraham participated in the National Seminar on ‘Urban -
Rural Alternate Encrpy Management' held al the Umversisly of
Pondicherry [tom 7 1o & February 1%92.

4. Technical Help Imparted

(i)

(if}

(Jo a requesl [rom the Disirict Collector, Ernakulam, two staff mem-
bors from Hill Palace Garden, Thrippunithura were given one month
training t basic horticulture and arbioriculture, during June 1991

Ronykuriy Antooy deputcd From Peermade Development Socistly
has undergone a training on Practical aspects on building upa Herbal
Garden’ for a period of one month at TBGRI. He has pecpared o
master plan of the 1lerbal Garden of Feermade Development
Society.

3. Research Papers Published

(1)

(11)

(iif)

(iv)

Jose, P.AL Jacob Thomas and Krishnan, PPN, (1992), Effects of
scason and auxius on rooling of a rare and endemic tree -
Ochircimieciea missioniy {Wall, cx. (5. Don) Ridsd. In proceadings of
the Fourth Kerala Science Congress, Feh. 1992, pp. 284245,
Krishnan, P.N., Latha P(. and Secni, 5. 199 Micromolccular
changes during protocorm tormation from /s vitre grown embryos of
Spathoglothis plicata Blume, a tercestnal orchid. Tn: Proc. TVLA
Kerala Scicoec Congress, pp. 285

Latha, P.G. and Gopinathan Nam, P. 1992, Elfccl of catteine on
radizhion mduced chromosomal aberrations i barley Proc. 1Vth
Kerala Science Congress pp 250 - 252,

Wathor, I. and Mukuntha Kumar, 5. 1992, Micropropagalion of
Bavhinia varcgata and Parkinsonia acileia from nodal explants of
Native trees. Plant Cell Tissie and Organ Cullure 28: 119 - 121,

Sivadasan, M. and Mohanan, N. 1991. Jxara apasiiyamalavand, a

. new specics of Rubiaceas from India. Botanical Bulletin ﬂfﬂcadtmm
C Simca, 32: 313 - 316.

(vi}

Sreekumar, 8. and Seenl, . 1992, Development of floriculoural
resource in Kerala: rapid micropropagation of Anthurinms, Tn: Pro,
I'Vth Kerala Scicnce Congress pp. 347-350
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(vi)) Vijayakumar, K. and Abraham, T X. Rhizosphere and Mycorrhizal
funyi of Bentinckia coddappanna Berry, an endemic palm of Western
CGhats. Proe. TV Kerala Scicnee Congress 1992, pn. 283-284

(viii) Vincent, K.A., Bejoy, M., Hariharan, M. and Mathow, K.M. (1991),
Planuet regencration (rom callus caltures of Keempferiz galanga L., 4
medicinal plant. fndiagn 1, Plant Physicl, 34(4) 397-401.

6. Research Papers Accepted

(1) Jacob Thomas anid Rajvikraman, R. Woodland Gardens for Growing
Indoor Plants Outdoor. Tndian Horticnltyre.

(i) Nayar, T.S. Qcecurrcoce of Vowcanga graddifolin (Mig.) Rollc
(Apocynanceas) m India and the Asian continent. Bl Bot Sury.
India

(iii) Nayar, TS, A concise review of forest flora of Kerala. J. Bombay Nat.
Hist, Sov,

(W) Poshpangadan, P. and Nayar, T.5. Plaat Diversity and Genetic
Resources of Kerala. National Resources of Kerala. Department of
Seignce, Technology and Environment, Thiruvananthapuram.

7. Research Papers Communicated

(i) Binw S, Nayar, T.S. and Pushpangadan, P. An outline of sth-
nohotanical research in Tndia. £ Econ. Tarx Bor.

(i) Jose, P.A., Jacab Thomas and Krishnan, P.N. Vegetative propaga-
tivn of Cchreinaucien missionis {(Wall, cx. G. Don) Ridsd. - A rare
andl threatcned tree species of Western Ghats, Indian Forester,

(i) Koshy, K.C, OnLhe occurence ol Eaocaulon sindrmum Lam. m India,
EHEEDIA,.

{iv) Koshy, K.C. An addition to the flora of Gujarat State - Mackenzica
integrifofia (Dalz } Bremek, JBNHS, Bombay.

8. Reseuarch Papers Presented

{1} Jose, P.A, “Eeffect of ssason and auxins on rooting of a rare and
cndemictree, Ochreinauctea missionis (Wall, cx. G. Don) Rids’ in the
[Vth Kerala Science Congress held at Thrissur on February 1992,
{u} Koshy, K.C, ‘Bamboo collection at Tropical Botanic (Garder, palode
in the Symposiom on Rare, Lndangered and Endemic plants of
Western Czhats held at Thiruvananthapuram an 30 ta 31 August 1901,
(i} Latha, P.G. ‘Antimutagenic cllccts of Ixora coccinea’ in the National
Cancer Conference held at Thrissur during 13 - 15 March 1092,

{iv} Mathew Dan and Shanavaskhun, A E. ‘A glance to some rarc
medicina] plants of Western Ghats' in the Symposium on Rare,
Endangered and Endemic plants of Western Ghals at Thiravanan-
thapuram oo 30 10 31 August 1991,



(v)

(1)

(vii)

(viii)

(i)

tx)
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Shanavaskhan, A.E. "Host-Parasite atiachment pattern and genetic
delimitation of Loranthaceac of Kerala’ in the national Seminar on

Angiosperm Taxonomy in India at Calicut University on 14 and 15
Dccember 1991,

Mohanan, N. and Binoy, P.C. “Rare and endemic plants locarcd on
the Western slopes of Agasthyamala coming in Thiruvananthapuram
Dhstrict of Kerala State’ in (he scminar on Rare, Endangered and
Endcmic plants of Western Ghats held at Thir pvananthapuram on 30
10 31 Angusi 1991,

Mobanan, N, ‘Some rarc and endemic plants of Agasthyamata’ in the

Nationat Seminar on Angiosperm Taxonomy held at the University
of Calicut on 15 to 16 December 1991,

Seenl, 5. “Ex-site conscrvation of rare orchids and medicinal plants
through micropropagation’ in the Symposium on Rare, Endangered
and Endemic plants of the Western Ghats held at Thiruvanan-
thapuram on ¥l to 31 Augus! 1991,

Seenl, 5. ‘Embryvo aod tissue culture of selected orchids' in the
National Scminar on Orchids held at Indian Institute of Harticultural
Ecsearch, Bangalore during 15 10 16 NMovember 1901,

Sceni, 8. ‘Secondary product synthesis in plant tssue and celf culture’
in the MNational Seminar on Fronolicrs of Science held at Universily
Collcge, Thiruvananthapuram during 15 to 17 Jannary 1992,

9. Research / Project Reports

(1)

(i)

(11}

AICRFE Co-ordination Unit (1990). ALl India Co-ordinaicd Re-

scarch Project on Ethnobiology, Annual Report,. 1990, Ministry of
Environmenl and Foercsts, Governmenl of India, New Delhi.

Nayar, T.5. and Biny, 8. (1991). An Ethnobotanical Survey of
Shabarigiri Hills, Pathanamthitta District. Interim report. State Com-

mittcc on Science, Technology and Environment, Government of _
Kerala, Thiruvananthapuram.

Seeni, 5, {1991). Canservation through smicropropagation of Tarc and

cxquisite orchids of the Western Ghats, Progress report, Ministry of
Environment and Forests, Government of India, Now Delhi.

1%3. Honours / Positions

(i)
(1i)

D T.5. Nayar 15 eleclod as the Joint Scerctary to Natdonal Council,
Palynological Society of India.

Dr K.C. Koshy is recopnized as a Rescarch Guide in Bolany, Science
Faculty, Univcrsity of Kerala, '
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EXTENSION AND RELATED ACTIVITIES

1. Public Hearing on Environment and Development

Asa prelude to the “Earth Summit on Junc 1992 at Braril, The People’s
Commission on Environment and Development, India (PCED), a forum in
the sphercs of Environmental conservation and Souio-cconomic Develop-
mcntis engaged in holding public hea rings all over India to elicit pErceptions
of the people rogarding Environment and Development.

Taking into account the common intcrest in the sphere of Environment
Conservation, Tropical Botanic Garden and Research Institule and State
Committee on Science, Technoiogy and Environment share with PCED, a
public hearing on Environment and Development conducted on Sth October
1991 at Thiruvananihapuram by TRGRI and STEC under the sponsorship
of PCED, New Delhi,

About 125 Government and Non-Government Organizations repre-
senting Wamcen, Youth, Industry, Labour, Pcace, Human Rights, Egviron-
ment and Development participaled in the Hearing, Five lead papers focuss-
ing attention on key issues rclating to the Enviromment and Development of
the State were presented. This was followed by discussions among the
participants. They were:

(1) Watcr pollution in Kerals with respect Lo Eco-development and
Economic Poteatials of Estuaries (Prof. N. Balakrishnan Nair])

{2) Proteclion and Preservation of Western Chats Rain Forests {Dr.
M.F. Nayar)

(3} People’s Participation in Environmenl Movemeant (Dr. P.K K Nair)
{4) On Sustainable Development - Some thoughts {Shri. John Kurien)

(3) Eoavironmentally sound Development Strategies : Kerala perspec-
tives (Shri. C.V. Ananda Bose)

Dr. Karan Singh, Ex-Union Cabinet Minister and Chairman, PCED,
chaired the session, Shri, K Mohanachandran, Smt. Kamala Das and Shri.
M. Somanathan served as commissioners. A summarised version of the
tnputs made available during (he hearing will be prescoted at the Earch
Summit at Rie de Janeiro in Brazil in June 1992

2. Popularisation of Medicinal Plant Cultivation

(2) Supplied planting materials of medicinal plants 1o the followimy
Institutes / orgamzations - Indian Institute of Horticultural Rescarch,
Bangalore; Department of Horiicultors, Agricultural University,
Vellanikkara and Peermadc Prevelopment Socely, Peermade.,
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{b) 50 plants cach of Adhatoda beddomei and Flumbage indica were
distributed to the public lor nominal pnee. Distributed about 5000
pamphlets on ‘Simple drug remedies for commuon silments’ to the
public. Tssued 250 booklets on cultivation aspects of 10 medicinal
plants to the public for nominal price.

(¢) Shri. Mathew Dan delivered a talk on ‘Conservation of Medicmal
Plants’ 10 the staff and students of Residential English Medium High
School, Mallasscry.

(2} Dr P.N. Krishnan has given an interview in All India Radio,
Trrvandrum, on conservation ol Medicinal Plants through Tissue
Culture. The programme was broadcasted on 19th June 1991,

3. New Building Complex

TBG KL was funciioning in Thiruvananihapuram city in rented buildings
until 1986 though scientists of the Plant Biolcchnology Division had shiited
to a scmi permanent building constructed at the Palode garden site in 1985,

In 1986 the whaole stall moved ko the Garden sile at Palode and the
Institute startcd functioning in the Visiting Scieniists’ Guest Howse. The
main building complex was completed in 1990 and was inaugurated on 28
March 1991 by Shri Varkala Radhakrishoan, the then Speaker, Kerala
Asscmbly, Soon the entire system was shifted to the main bwilding complex
which now accommodates laboratories, Ithrary and administration.

4. Emhblem

The TRGRI was started in 1979 but there was no
emblem for it. Out of 1% entrics, the ane desipned and
prepareid by Shri Raj Vikraman of TBGGR] was ac-
cepted by the Governing Body, The Emblem
epitomisess the following:

e The tropical band indicate the Institutes’ primary arcas of interesl
in researche

s The DNA double holix stands for the basic structural unit of life
and also the three aspects viz., Tropical Botanic Gardeo and
Research Institute.,

e The garden shown in the cenlre with tropical planls and man
denoles the interaction between man and the habital,

& The central circular portion encirling the geoup of tropical plants
stands for conservation of tropical plant wealth.
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VISITS AND IMPORTANT VISITORS

1. Visits by the SiafT

(a)

(b}

(¢}

{c}

shn Mathew Dan visiled the Cenreal State Farm ol Aralam, Kannne
from22 - 26 July 1991 and helped the staff in the taxonomic identifica-
tion ol medicinal plant collection, conducted survey of medicinal
plant flora of the Farm and guve sugacstions on its cullivation.

Shrifacob Thomas visiled National Burcau of Planmt Genelic Resour-
ces, New Dellu; National Botanical Rescarch Institute, Lucknow:
Indusirial and Toxicological Rescarch Ceatre, Lucknow and Central
Institute for Medicinal and Aromatic Plants, Eucknow during July-
Augusl 15991 to see and study their various facililics and 1o collegt
details regarding certain equipments, ete. inorder Lo organisc the
sted bank and sced bivlogy laboratory.

Shri Raj Vikraman along with Shri K.P. Pradeep Kumar visited 1o
New Delhi and Madras (o sge the Natural History Museoms and
relatcd institutions in connection with the sciting up of a museom at
TBGERL

Shei PI. Muthew visited Horiicullural section of FACT, Cochin
Disision on 10th December 1991 and helped in the taxonomic iden-
tilication of medicinal plants of their collection.

Dr P. Pushpangadan visited the Royal Danish School of Pharmacy,
Denmark from 17 to 27 Janpary 199240 finalise a collaborative project
on medicinal plant rescarch between TBGRI and RDSP, Denmark.

2. lmportant Visitors

{a)

(b)

(c)
(d)

Shri Hans J. Flicgner from Royal Botanic Gardens, Kew, UK visited
the (iarden for the 4th time during 24th February and 6th March 1992,
He held discussions with the Director and all the concerned scientific
and techmical stalf members on the developmental activities of the
different sections. Also he discussed the details of the construction
ol a lake with comverned engineers, Details for the training of TEGRI
Scientists in UK, purchase of scicntific books for the library and
cquipments for (e propagation house and tissue culture laboratory,
all through the financial assistance of the British Council, were
finghsed in his presence. A fow cuttings of Budha's Belly hamboo -

Bambuye ventricosa were given Lo him for introduction in the Royal
Botanic CGrardens, Kow.

Prof. (Dr) Fred Rickson, Professor of Botany, Oregon Stule Univer-
sity, U.8,A. visited the Institute in March 1992 for consulling the
specimens belonging to the genus Humboltia,

D M5 Swaminathan
British Deputy High Commissioner
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METEOROLOGY DATA 1991-92

Preapi-| Evapo-| Maxi- | Mma- |Relative
Month tation | ration mum | mum {humidity
tempe- | tempe-
ralure raturc
mm mm °C o %o
" * * M *¥ L&

April 91 194509 164701 35496 22.85 8208

May 91 240 147X 3262 2338 2

Junc 91 1242 Ui} 16.90 2060 2276 33.05

Fuly 91 457007 san| 2966 2209] ‘se24

August *91 18770  s980| 2998 82| s

Scptember '91 62.0| 108,70 32451 2190 87.43

October *91 493.40 42,90 29.95% 21.23 5838

Movember "2 236.00 55 6 3216 2033 B5.2%

December 91 Nil] 11180 a2.52 17.50 50,04

January 92 270 1470 33.56 16.56 7357

February 92 Ni| 196.20 35.06 17.94 70,00

March 92 M| 25170 36.35 19.54 HE.48
Tatal 3158.20 1361.30

* Total of the month

** Monthly averag
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CIVIL WORKS

The Engineering Section of the Institute has compleled the folhowing
civil works. A Cantecn building and an Animal House, the sccond slage of
water supply and irriigation system, Rolling Grills for safety doors, foot puth
and trench in the Medicinal Garden conscrvation area, side wall in 1he
Phytochcmistry labaratory, Turnishing of the Bivtechuology laboratory and
fibre glass rooling in the hybrid Orchidarium were the aajor civil works
done. '

The follwing civil works are in progress.

(1} Construction of Staff Quarters

(2} Landscaping in fronl of the main building

(3} bosulabtion of the seed bank storc/drving room

(4} Construction nf a store room for the project on “Fruil Crops’

{5) Construetion nf *Pandals’ in ihe medicinal Garden and
Open Orchidarium '

{0}  Consriuction of Todict Blocks in the CGarden sile
{7} Re-painting of the Semi-permancent Bailding

STAFF CHANGES

i N. Gopinathan Nair, Adminisirative Officer, returned (o his parent
department on 11th January 1992, Shri. N. Raveendran, Driver Gr. 11, lelt
the TBOGRI doring August 1991,

'OBITUARY

Sri. Lazer Joscph, Night Watchman of the Tnstitute expired on dth
January, 19492
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MEMEBERS OF THE GOVERNING BODY

The Chief Minister, Kerala State

The Chairman, State Commities on
Science, Technology & Environment

The Secretary to the Gowvi. of Kerala

Planning & Eeconomic Aflairs Department

The Secretary to the Gowvt. of India or

his representative, Dept. of Environment &
Forcsts, Paryavaran Bhavan, CGO
Complex, Lodi Road, Now Delhi

The Sceretary to the Government of
Kerala, Finance Departmenl

Vice-Chancellor, Kerala Agricultural
University, Mannuthy, Thrissur

The Principai Chief Conservator
of Forests, Kerala State

Hcad, Department of Bolany
University of Kerala, Karyavzltom

Prof. H.Y. Mohan Ram, Department
ol Botany, University of Dclhi, Delhi

Prof. AN Namboodiri, 15/1082,
Ulloor Lane, Jagathy,
Thiruvananthapuram - 695 (14

Dt M.F, Nayar, Ex. Director
Bolanical Survey of India, The Greens,
T.C 19/315, Vatlavila,
Thiruvananthapyram - 693 006

Prol. B.(i. Nagavi, Principal, IS8 College
of Pharmacy, Sivrathrecswara Nagara,
Mysore - 370015

Shri Durshan Shankar, Direclor, Academy
of Development Science, 4 Saras Bagh,
Dieonar, Bombay - 400 083

Shei M. Somanathan, Planter,
Brindavan Estate, Meancut {P.0),
Via Chitrapura, Munnar,

Idukki District

- Chairman
* Viee Chairman

- Member

: Member
: Member
: Mcmber
: Member
* Member

: Member

: Mcocmber

+ Member
: Member

: Memhber

: Member
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I2r K5 .M Sastri, Redred CSIR Deputy
Dircctor of Plant Pathology & Microhiotogy,
House No. 58, Ideal Homes Township,
Rajeswari Nagar, Bangalore - 56U 039

The Director, Tropical Bolanical Garden
and Rescarch Tostilute, Palode
Thiruvananthapuram

: Member

;. Member Sceretary

Members of the Executive Commltiee

Chairman
State Commitice on Science, Technology &
Ecnvironment

Sccrctary o Government, Planning &
Ecconomic Afaics Department

Hcad, University Dept. of Botany,
Kariyavattam, Thiruvananthapuram
Directar, Kerala Forest Research Lnstitute,
Peechi, Thrissur

Shiri 5. Chandra Basha, Chief Conscrvator of
Forests {Social Forestry)

Director, Tropical Botanic Garden &
Rescarch Instibute

: Chairman
: Member
: Member
: Member
> Member

: Member Secretary
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STAFF OF TBGRI

Director

Dr P. Pushpangadan

" Depuiy Director
Dr (. Bhadran ﬂair

GARDEN SYSTEM
Hordculture and Garden Development

SriJacob Th-:m;as
sri P.1. Mathew
Dr C. Sathish kumar

Sri N. Mohanan

81 P.K, Surcsh Kumar
Sri Bejoy Mathcew

Sri ALE. Shanavaskhan
Sri C Anill Kumar

Sn Mathew Dan

Sri Raj Vikraman

Sri P.A. losc

Lr1 P.C. Binoy

511 Chenyan F. Koshy
Sr1 G.K. Udayadas

5ri P, Mony

Sri K. Sclvaraj

Sri], Micheyal

Sri L] Hamsa

511 (3. Harikumar

311 T, Jumaludheen

ari M. Madhusoodhanan Nawr
Sri {3, Manoharan

Sti M. Salahudheen

St K.C. Thomas

Sni M. Raveendran Nair
511 V. Venugopalan Nair
3r1 B. Vijayakumar

Sri K. Vijayan

Smt 5. Mcenakumary
5ri A. Thankappan

Scicntist B

Scientist A

Scnior Scientific Assistant
(on depulation)

Senior Scientific Assistant

Jumor Scientific Assistant

-do-
-da-
-da-
-do-
-do-
-dﬂ-
-do-

Ciarden Works Manager

Garden Maistry
-do-
~-dir-

Head Gardener

Gardencr

~-dao-

-do-

-tr-

-dﬂ-—

-do-

-d0-

-do-

-da-

-dn-

-d-

-do-

Painter



49

RESEARCH AND DEVELOPMENT SYSTEM

Biotechnology
Dr §. Seeni Neientist E2
Dr £.N. Knshnan Scientist C
Smt P.(3, Latha Scientist C

511 5. Mukunthakumar

Senior Scientific Assistant

Smt C.G. Sudha Juniur Scientific Assistant
Sri K. Sathishkumar Senior Research Fellow, CSIR
Microblology
Dr T.K. Abraham Scientist C
Conservation Biology

Dir T.S. Nayar

Dr K.C. Kashy (in-charge)

Scientist B

Herbarium

Senior Scientific Assistant

Library and Information Services

Smt V. Sujatha

Junior Library Assistant

Art/Photography
$ri K.P, Pradeep kumar 1 Artist
ADMINISTRATION
Sri C. Sukumara Pillaj Accounts Officer
Sri C.M. George Purchasc Officer
Sri K.G. Ajithkumar Public Relations Officer
Smt 8. Radhalekshmi Ammal P.A to Direclor

Sri Suresh Chandran

Smt R, Sarala Devi

Smt C. Syamala

Sr1 P.P. Markose

Smi V., Jayasree

Sml A, Santha

Smi (5. Subhadra

Simt N. Rajalckshmi Ammal
amt C. Gracy

Sri M. Ramaswamy

Sri V. Rajendran Nair

Sri D. Mohanachandrakumar
Sri A, Salim

Senmior Grade Assistant
-da-

-do-

Engincering Supcrvisor
Assslamt Gr. 1

Typist Crr. [

~-do-

-do- |
Stenographer Gr, |
Driver Gr, 1

Driver Gr, I

-do-

~-Jo-
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5ri R. {sopinathan Nair . Driver Gr, 1
5r1 R. Bhargavan : Helper Gir. 1
Sri 8. Chandran Chettiar - -da-
Sri B, Vijayakumar : -do-
Sri C. Sathyan v -do-
NriT. Mohanakumar : -da-
Smt 2. Valsala Devi : Sweeper

Security
Sri T.M, Abdul Salam  Sccurity Officer
Sri V., Raveendran Pillai . Assistant Sceurity Officer
S0 P.R. Chandrasekharan Nair . Securily Guard
Sra P, Jam . -do-
a1 K. Ramachandran Nawr 1 -do-
Sti A, Johnson :  -do-
Sri K. Mohanan = -do-
5r1 S, Chandran v -do-
51 (5. Somasckharan MNatr 2 -glo-
i C, Stanlcy : -do-
Sr1 N. Radhakrishnao iNair : -do-
501 C.P. Somasekharan Nair : -din-
S¢1 5. Viswambaran Nair - -do-
5r1 M. Bhuvanachandran Nair  : Watchman

PROJECTS
All India Co-ordinated Research Project on Ethnobiology

Dr P. Pushpangadan :  Chief Co~ordinator
Dr TN, Nayar 1 Scientist B
5ri1 A, Mohandas :  Research Fellow
Smit A_Raziya Beegam : -do-
St R. Prasannakumari : Clerk

Survey, Exploration, Collection, Evaluation, Ex-situ consrvation and
Propagation of Lesser Known/Hitherto Unknown Wild Plants of Horticul-
tural/Ornamental Value and some rarc endangered cndemic plants of
Western Ghats (Kerala)

D P. Pushpangadan :  Principal Tnvestigator
SriJacob Thomas : Co-Tnvesligator
Sri ES. Sanihosh Kumar . Fleld Assisiant
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Sri M. Abdul Iabbar »  Field Assistant
Sri P, Manikantan Nair .- Gardener

Studies on thc Photosynthetic Performance of Selected Trecs and
Woody Vines in the Sacred Groves of Kcrala. An attempt Lo Evaluate the
Optimum Produstivily of these Ecosystem,

Dr V. Sarayiu Mcnon :  Pnnocipal [nvestgator |
Dr A Basidharan :  Co-investigator
S M. Rajandra Prasad . Research Assistant

Conscrvation through micropropagation of Rare and Exquisite Or-
chids of the Western Ghats, {Ministry of Environment and Farests, Govorn-
ment of India)

Dr V. Sarojimi Menon :  Principal Investigator
Dr S. Seeni r Co-investigator

Dr 5. Wilham Drecruz :  Rescarch Assocale
511 A. Ganga Prasad : Junior Project Fellaw
Sti K. Gopaknmar : Field Assistant

Project on Germplasm Colleglion Evaluation of Fruit Crops of
Western Ghats

Dr 5. Seeni . Principal Investigator

Dr K.C_Kashy :  Scientist B & Co-Tnvestigator
511 A. Nazawrudeen :  Jumor Projcct Fellow

511 M, Salim :  Field Assistani

Sri Muhammed Shorif : -do-

Sr1i Baburaj :  Gardoner

Development of Rapid Micropropagation Systems and Selcction of
Horticalturally desirable Somaclonal and Induced Mutant Phenotypes of
Artthuriit and Fhilodendron (STEC Project)

Dir 5. Seeni ;  Principal lovestigator
511 8. Sreckumar . Rescarch Assisiant
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Stuhes on Rhazosphere and Mycorchizor Micronrganisms ef the Trees
growing in Lthe Natlural Forests of Western Ghats and in the Arburetum of
Tropical Botamic Garden and Rescarch Instilute {STEC Project)

D T.K. Abraham Principal Investigator
s K. Vijayakumar :  Roscarch Assistant

Ethnobutanical Survey of Sabarigiri Hils (STEC Praject)

D TS, Mayar - :  Principal Investigator
5 S. Binu : Tunior Research Fellow

Ex-silu Cunservation of rare and Endemic Plants ol Apastyamala,
Western Ghas a1 TBGRI

Sri Y. Mohanan :  Principal Investigator
Sridi. Raj Kumar :  Research Assistant
Smt V.5, Usha :  Herbarium Assistant

Sri K. Marencdran MNar » Plant Collcctor
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