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THE EXCITING YEARS

Tha repart marks the end of five years’ of hactic activities 81 Palode and it is
perhaps appeopriate to pause & moment to |ook back at same of the impostant
miisstones in the proaress of the Institute.

In tha baginning of 1584 the present gaidan site was only a trect of forest laad
on the fringes of Westarmn Ghats daveoid of all civic facilities. Distance from the city
made transporiation a formidabin task and the soil-eroded stwep slopes that formed
the site possd ssvious problama 1o plannors and landscapists. Due to various
constraints, contractors wese unwilling te take up jobs in this acca and in the carly
Aages construction work procesded only at a snail’s pace. To illusirate, more than
nins months ware spent ta cantiruct & culvert that made the garden site accessible
to hasvy-duty vehicles,

The scensrn changed rapidly. In e record performance, enginssss of the
Stata Electricity Board sxiendad, within nine months, 11 KV linea to the site from
distent Sharsthennur and the fines we . woargad in January 1888, By thet time
saven kilometres of 1slaphone lines were drown and aur conneclion fo tha outside
world was slno sqisblished. Plans for the developmeant of the Garden were almady
drafted and Ishoeatory work as well as collsctions were started under the lesdership
of Profassor A. Abtaham, the Founder Diractor of the institule. Wo wers also fart-
unste 1 gat the mesociation of soma of the best minds in Indis and abroad &t the
planning stsge and primary attentlon was given to landscaping and building up
facilities. for raizing Hiving collections, plant Introduction, cansarvatan, snd laboratory
facllitiss for biotschnologicel and taxonomics redgarch,

As sarly as 1985, a weed bank wae estabilshed and tha firs1 inde S um
published. Saon aftar, active axchange of seeds began with vanous intamational
gwdens and resmarch cantres. Facilities like orchidaria, community pot  cenire
modarn  nuesary shads, conservatory, emall resarvainn for aquatic piEnts et weare
constructed. A emall metearclogical station was estabiivhed. Phase | and (| of
the Road and Irigstion systam wee complated by 1886, A herbarium, now listed
in Indax Hwherionum, was devsloped. About 5 km of barbed wire fencing an the
boundsry was instslled. The Visiting Scientists' Guaat House and a small building
Tor biatschnology lsboratory were constructed and offices and laboratories were
shifted to the gerden site sven belore Lhe construction of the main building began.
Land was scquired for staff quarters, & master plan wes propared and by the end of
1988 construclion of the firet phase of quaries has been cornpleiad,

Along with construction, attention wes focusesd on 1he Iving callactions
which form the mest important facet of tha Garden. Wa have now ovar 720 EpRCIOE
of medicingl plants and the colleciion, inthe apinion of sxperts, is the finagt in India.
The orchidmrie contain 400 apecies of orchids collected from various parts of India
ss well a5 4 eprmwentative group of imported hyvbsids.  Five hundrad sparley of
triés havo boen inoduced. imo the Arboretum of which 20% am fram tropicat
countriss ounpide India. An ambitious proiect to develop a Palmstum with 100
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specios of tropical palms has been maned. The bemboosstum Lo aiso making faat
progress.  Tha Fieus colleciion today has BE spacies of which mora than 0% are

Anotic. The Garden siso is prouc of ite acuisition of 7 o of the 9 Srviving Qenwm
of cycads.

TEBGRI hag <lose links with Lhe intsmational Unior for the Conssrvatlon of
Mature and Nmurai Resources UUCN) and a dozen spacies of endangarad plants
art grown hore.  Bodh coowentionsl apd Bictechnological mediods me used for
the mulliplication ol endangessd plans and Mantists of rare spacics have been
distributod 1o individuals and inmitutions 46 and when avallabie

From tha very baginning of thig project, we reslisad the: need for trained peopls
Lo run a modern gasden and effors weie madea 1o build Up & cors of young man walj
versad in subjacts such as modemn horticulture, srbaricultiwe, hakitat conservation,
soed movrage, landscaping and gardan management.  With the libersl assistance
the British Councit and tha Royal Botanic Gardens, Keaw, a theam-month tra-
INing couvrse was conduciad by Mr Roy Bes, in 1987, One of the tainees has
been selactad for the internatianal Traines's Certifcate cowss in Hortlcultuge a1
Kew. He has retuensd after completing b year's lraining snd i3 now in charge o
the Qrnamantal Plants. A yaar after the Taining courss given by Mr Aoy Beeo,
Kew deputed Mr Flanagasn to giva 2 manth's follow-up taining for our s1aff. Thege
Popecis actuplly mark the baginning at & serien of trairing progeamimas plannad
for our stetf and by 1he end of the aighth five yaar plan, we hope to have adeq uate
saff rained in sll aspecis of modern horticultuce, aco-rshabilitstion and CONBarvEion
which would ansble us ta s1art & courss 10 Iriin gardan enthuslasty, harticidiurnists
and conservationists,

Ore of tha most satisfying developmants duwing the iast two yvoars has bean
the increasing aumbar of studante—undmgraduate, post @reduste and rexssrch
Hudents— who visit and utillss tha facilstios of the institte,  Last yoar more than
thrae thousand studenis fram ngafly oom hundrad Ingtitutions wWeited . Evary
batch was recobvmd by a scientlst whao taught the students abogt plant diversity
and Qave a holistic view of evolution with 1h& halp of axemples from gur garden,
This has preved girme andg Q4N 3 Unique experience for the sudants mn  well a2

teachers who got & meaningful Inzght intor the past history of olog sl evabution
and fulurs projections of trends of avalution.

Steady progress has bean made bacause of the excalisnt Aupport of the Gowvamn -
ment, the Governing Sody, the Exsculive Committes snd the stalf of the inatitule.
The growth of tha lostitue was greatly aided by the gensrous gnd FOntnuoLg
BIDPOI wio received from the Britich council and tha Royal Bomnic Gardans, Kew,
With the infrestruciuce ngw being bullt up and with tha svailability of sufficlent funds

and trginsd paople, the knstitute has evary potentisl 10 develop ta m grest Garden
snd cantrs of excallencas,

Profaganr A N. NAMBOODIR)
Diractor, TAGRI



THE IMPLICIT CHALLENGES

Tha matter-ot-fact raport that folows gives a @impse of oW activitias but
Friploes only passive refersnces to the challenges faced by this younyg Garden during
hs development. '

The living colisctions increased rapidly but our inexperience did nat rackan ths
magnitude of tha problem of maintenance. Normal gardon oparations and mana-
Gemont take an increasingly major share of our tims and resources. Soms ot the
BCCOEEMONE, aspecially the rare species, nesd special care for durable ewtabdishment
ang nermal geawth.  Absence of facilites for smronmonal control makes the tazk
of muiniteining alien species sven maes difficult,

Maintenance alec invalves constant ripiacenmenl of collecdons, Planils die
of neilursl causes: pathogens, insact pests and other enomies 100 taks their toli
Fraquent collection wips sr¢ needed to repiace the losr material snd in the cese of
rare plants, existing species in 1ha Garden have 1o be multiplied. TEGRI has the
bl e infrasiructure for micropropagation and conventional multiplication although
the propagation systens heve 10 be updpied and expanded.

Thé patronage wxtsndsd by the public is haiartaning; evem 50 it is 3 challenge
10 provids guided lours to the steadity increasing numbes o visiiors who eeok antry
often without notios and even oul of olfice haurs. The number of siudents who
use our facilities hove doubled in two yesrs and their raquests for demonstesrions
and lsctures have heen happily sccesdad 1o In- splie of the severe stmin on our
amadi saff, As an amenity and sducationa! resource the Gardan has made a3 mark.
Howewsy, more eifectiva means have to be evolved 1o ag9ist the public, students
and researchers In using gerden facilities.

TBGRI, like soversl other Institutions in Kwala, has 1o live with shorage al
fuuus.  An equally important consraint o C:opunk is the lack of experienced
Fands in spacialised areas such as sclentific horticulture and conservation. Fortu-
nately, 1ni& problem has besn recognissd from tha incepiion of the Garden and a
. sarins of imaginative tralning programmes have bean organised. Sufficient financial
. and technical aupport have t6 be obtsined 10 continue theee programmes and to
: generale onsugh pupertise to meet the Iulure needs of the Gerden.

The past yoors wore poricds of prablem solviig anag impwovising and  we are
ladrning as wa ste growing.

vil



A FREFATORY NOTE

Tha report is crganised wnder thres major hegdi—Tazonomy, Garden Cevelop-
manl and Biotschnology.

Actuslly, dw contants of 1hess seciions ara slightly owarlapping. Some coatier
on developmant of the bamboosmum and wild plant collactans are included undse
Taxonomy while taxonomic relerences ate soen in othor sachions, The rmadicinal
plants ars daalt under Garden Davelopment but its Mmicrepropagation is discussad
under Biclechnology. Alsa, conapreational atpects such as eollection, cultivation

and multiplication of eadangeed plams me necasadrlly discusssd under differynt
“Bactionk

To u§, this is the mast cogenl way of arganising the contants bat wa will not
suongly contest if the digscerning reader feels that the material shaould pe smanged
in another manner,

Data from ewpporiing facilitigp such  as Matooroiogical  Station, Library,
Wic are givan ofier reports Irem major sactions,

Vil



PLANT TAXONOMY

¥Yarious research projects undertaken during the last year
are progressing satisfactorily.

. Collection and Conservation af Bamboos

This yeur the thrust was given to the coliection and introduction
of species belonging to Bambuseas from various sources.

In February, some arcas of Kulathupuzha reserve forests
were explored, Offsets of the ‘lathi’ bamboo and Bambuse
arundinacea were collected. One Bambuze arundingcea clump in
the area was found in Aowering and specimens were collected for
herbarium.

lna March, an cxploration lour was conducted dnv;ﬁng (ita-
venga, Wyned, Mannanthody, Tirunelly, Pakshipathalam, Coorg.
Periya and Chandanathode areas and coliected 41 feld numbers,
This includes 18 offsets of one straggling bamboo and three
Ochlandra spp. One of these (Ochlandra wightii 7} was found
in flowering and about 80 specimens with flowers and furits were
collected for herbarium. This is & very valuable collection as
thiz species -usually flowers after long intervals.

Through the courtesy of the Silviculturist at KFRI, seedliags
of onc species of bamboa, Oxptenanthera monastigma were
received and introduced in the garden. |

Offsets of another species of Hamboo (Bambusa sp?) were
collected from Papamagamm Bamboos growing in the campus
of the Public Library, Tmandrum weré also collecied and plamed
i the aite.

Secds of the male bamboo, Dendrocalamus stricnus were
procured from the Forest Deveiopment Corporation, Gujarat.
Ahmnumb:rnfwdhnssw:mnbtmmdfmmﬂum:mdaand
these will be transplamied-in she next scason. |
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Attempts were also made, in this year, to contact foresters
and scientists of the country requesting their help in the development
of the Bamboosetum. As a result, Dr. 8. S. R, Bennet, Officer-in-
charge, Botany Branch, Forest Research Institutc, Dehra Dun
visited the Garden and offered planting materials of bamboos
grown in FRI. Mr. K. K. Gupta, DFO, Forest Resources and
Survey Division, Haflong, Assam has sent seeds of Mefocoma
baccifera and Oxytenanthera sp. (Hill Jati).

A trip to Forest Rescarch Institute, Dehra Dun was con-
ducted from ist to 19th September. According to FRI reports
Lhere are about 35 species of bamboos in their collection, Rhizomes/
offsets/seedlings and or cuttings of 18 species of bamboos were
coliectad from FRI Bamboosetum. Although seedlings of one
species, Bambusa tuida were lost during transit, this visit yiclded 40
offssts and 24 cuttings which were planted in the Garden. In
addition about 68 specimens belonging to 17 species were also
collected for herbarinm.

On October 17th, 24 seedlings of Bambusa anundinacea were
planted on the eastern hill tip of the bamboosetum as a measure
to prevent elephants from entering the site.

Scedlings of another species of bamboo Phyilastachys pubescens,
were also obtained from Kew, this year.

in short, during this ycar considerablc progress has been
achieved in the development of the bamboosetum. The
planting area has been extended and about 50 offsets/seedlings
belonging to 25 species were planted. Seeds of T species were
grown in the nwusery of which 2 species did not survive, In
addition, cuttings/scedlings/offsets etc. are planted in 23 pots,
The bamboo herbarium is further enriched with about 140 speci-
MLns.

2. Swudies on the sedges (CYPERACEAE)

During the Wynad-Periya-Mananthody exploration in March,
5 field numbers of about 20 specimens of Cyperaceae were collected.
In May, about 73 specimens belonging to 25 field numbers were
collected from Maruthuamals, Vaitakottaj and Courtallom of
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Kanyakumari and Tirunelveli districts in Tamilnadu. About 60
specimens grown in pots in the bamboosetum site were also
gathered and processed for display in herbarium.  Their identi-
fication is in progress. A live collection of 60 plants belonging
to 18 species iz also maintained.

3. Shuudy and introduction of” Wild Flowers of Keralo

During the year 1988 main attention was given to develop
a small area in the garden site with the established wild plants.
This iz being accomplished step by step as outlined belaw.

An area of about 15 conts tucked between the sloping side
of the main building complex and the nursery road was located for
this purpoge. This was part of the secondary forest with first
layer canopies focmed by small forest trees, ' With least disturbance
to these trees 50 as to maintain the canopy as such, the forest
floor was compleiely cleated off keeping one or twe individual
stocks of shrubby plants like Helicreras ixora and Laniana camara
for their lowers, which formed the second layer canopy of the
ared.

Since the intention was to jntr-2.ce species of shrubby planis,
'perennials and annuals growing wild in the forests and bearing
beautiful flowers either in solitary pature or in clusters or haviog
handsome foliage, it was felt reasonabie to hunt for plants of such
types initially from the natural forest ares of the garden site itself.
These species have established well in the area,

_ Species introduced from in and arcund Trivandrum include
shroba like Clerodendrim paniculatum {(Verbenaceas), 2 species
of Hibiscuy (Malvacese), Twmera wlmifolia, Turmera ulmifolia
var. angustifolia (Tumeraceas) Ipomoea fistwlosa (Convolvulacear),
a species of Cacraceae, Barleria prionitis (Acanthaccat), perenaials
and annuals like Asystavia dalzelliona, Asystasia gangetica, Juxticia
simplex, Justicia sp. (Acanthaceae) Limnophylla Aeierophylia
(Scrophulariacens). Desmodium sp. (Fabaceae) Cleome gymandra,
Cleome burmamni- (Cleomaceas) and creepers and twiners like
Ipomoea pes-caprae, Ipomoea nil, Ipomoea cairica, Merrenia
tridentata and a few other unidentified species. -
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Sceds were also used as source of wild plant species and plants
like Cassia mimospides (Caesalpiniaceac), Jpomvea hederifolia
{Convolvulaceae). Clitoria ternates (Fabacese) etc were raised
by such methods.

. Wild plants were aiso brought to the garden by exploning
the forest area of Pathanamthitta district. Two trips were made
last year to forest areas of Muzhiar and Shabarimala and many
plantlings of shrubs, perennials, annuals and creepers belonging
to about 30 species were collected. They have got established
now in the site though two or three species still suffer from stunted
growth. The established species include a shrubby fragrant
flowered Clerodendrum, a species of Bawhinia, a shrubby Melastoma-
taceae, two species of Zingiberaceae, one twiner of Vitaceae,
shrubby member of Leeaccas, a sturdy species of AMwmronia, 1Wo
perennials having handsome foliage, three species of Ophiorriiza,
and a prostrate perennial. All of them are new introductions
to the garden.

As the niroduced plants are from natural forest, many of
them are shade-loving. Except the microecological reguirements
no definite pattern has been adopied while planting the species so
a3 o give the area a patural look of forest undergrowth. When
the planted species occupy more area of the forest floor, eventually
the area will have, it is hoped, a carpeted look of lush green. The
located area being the meeting place of two slopes with a smal!
stream running through its notch during rainy season and up-
turning of the soil being necessary for planting, convolvulaceous
crespers with soil binding capacity have been planted on these
shapes.

The ides of giving the ares an informal look by planting
species with no definite pattern and cstablishing creepecs as soil
binders along the soil-upturned slopes were corroborated by

Mr. M. Flanagan, reputed horticulturist from the - Royal Botanic
Gardens, Kew.

At present about 45 species have got established in the area.
Another 10 species are ready for planting. The present arca can
well be occupied folly by these specics by sexual and vegetative
propagations, Steps arc already imitinted towsrds this direction.
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4. Studier on the wayside flowering plantz of Trivandrum

This project was undertaken last year with the intention of
preparing a popular book on common plants of Trivandrum.
Standing within the limited framework of facilities &nd man-
power 10 half-day collection trips were conducted and about 825
specimens belonging to 225 species were collected so far. - 180
species were completely identified and the rest 45 species are only
tentatively identified. Their identification has to be confirmed in
consultation with a reference herbarium. Draft  write-up of
about 130 species with information on species nativity, distri-
bution, rarity and mbundance, botanical description, economic
or other importance etc is already prepared. Rest of the work
is in progress, 25 species arc so far illustrated. This work is
being carried out with the help of Garden Assistants and Artist
of the Institute,

5. Palynological wark

With the intention of undertaking the study of Quariernary
mangrove palynology of Kerala coast, pollen grains of mangrove
species were requested from different herbaria and so far pollen
grains of 10 mangrove species from herbaria of Kew (UK), BSL
Coimbatore (MH) and CESS, Trivandrum were received. More
species are expected from different circles of BSI and work will
begin in due course. Thought has been given for the establishment
of a polisn berbarivm of Xerala plants, mainly of forest trees as

this will help to study the Quaricrnary palynology of the state in
due course,

6. Taxonomic Studies or the Insectivorous Plants of India

Utricidaria spp. of Sikkim and Kerala are studied in detail.
Two bigger plants of Nepenthes khasiana were brought for intro-
duction from Shillong. Saplings carcfully raised from seeds
brought from Shillong produced small pitchers and proved to be a
major attraction 1o visitors.

7. Taxomomic siudlez on Indign Orchids

Tirunelli cxpedition made in March resulted in the collection
of 15 ficld numbers of pisnts for the herbarium. Orchids such as
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Bulbuph vhan elegantulum, 5. fischeri, Dendrobhan Jerdonianum,

Luisia macrantha, Papilionanthe subulmg, Zeuxine gracilis, Vanda P,
were iatroduced to the garden.

A H#&er Mystery called Tsjerov Tecka Maravarg.

‘TSJEROU TECKA MARAVARA hge been playing a sort of
hide and seek game for aver g quadruple of years. 1t surely had
becn playing the same game for more tham three centuries when
van Rbeede first caught it in a drawing published in his celebrated
Work on Malabar piangs, Some unknown collector also collected
the very same Buibophyltum, here again without flowers. Even
withowt flowers it was sure that it could be a Bulbophylium of
unknown allignce. A last, this June it produced flowers thereby
allowing us to unravel the mystery fully, It proved to be n new
specics of Bulbophyllum with no relatives in the nearby regions.

New reporis of orekids
(1) Ti-fn.f'm::cmrdemi.r Sathish, sp. nov,

Study and re-sketching of this species originally collected from
Bonaccord forests at ap altitude of 1050 m and was under culti-
vation were complered. Comparisons with other species showed
7. bonaccordensis is more relaed to T, stocksii Benth. ex Hook.
f. & common species of the Western Ghats. T. bonaccordensis
is & lovely species with sofitary flowers. 2 cm across when fully
open and creamy yellow with crimson red spots. So far known
only from the type locality where it is very common in the transition
Zoue vegeiaticn, perhaps available in the adjoining areas also.

(2) Bulbophyltun rieedei Sathish, sp. nov.

Even at the time it was collected from the garden area four
years back this species promised to be interesting. Studies on
fresh Rowers proved beyond doubt that thic is new to science. This
view has beén concurred by Dr. G. Seidenfaden.

Orﬂﬁmﬁummﬁm

.  Bulbophyltum elegantuium. Originally recorded from
Coorg (Karnataka) and later on reported from Nilgiris, this species
has been colkected from Wynad area in the recent exploration,



Mr. Andrew Picken, First Secretary, Education and Science, British Council,
during his tour of the Garden,

o

Mr. Mark Flanagan, Royal Botanic Gardens, Kew, planting a sapling at the
and of a follow-up course in horticulture he gave to our scientists.



B ambusa venlricosa {Buddha’s belly bamboo)

nted in the Garden.

eaven of the ning surviving genera of cycads are represe
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Castanospermum australe. Castanospermine,
isolated from the plant is under evaluation for
treatment of AIDS infection.

Ficus drupacea var, pubescens.
A four year old plant in pot.
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Qur scientist, Mr, Jacob Thomas, receiving the International Trainee's
Ceruficate from Sir David Attenborough at the Royal Botanic Gardens, Kew.
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. 2. Luisia marranthg Blatt. & McCann. Originaily reported
from North Canara, this species with its very large flowers are
fairly common in hode-Perivar regions.

Mﬂmmﬂwuﬂii:ﬂmm
Work has already been started on naturalising the native

orchids of rare and endangered category. An arcag has been
selected and ttempls werc mode 1o grow Blue Vanda and other
interesting orchids in that zrea . |

8. Srudies on the flora of Agastyamalai

Daring the year four collection trips were conducted to
Agastyamalai and nearby arcas. About {300 field numbers, were
coltected for Herbarium. 350 seplings werc collected for intro-
duction to the Barden. A new species of Pothos, P, crassi-
pedimculatus was collected from Agastyamalai during these trips.

Heorbariam

The herbariuem is enriched with the addition of 1892 mounted
sheets and 6,993 duplicate specimens during this. vear. 1298
Specimens are processed and kept for mounting. 2924 card
idices were prepared during this year., 1046 specimens were
accesaioned and added to the herbarium. |50 sheets were identified.
Another 3482 sheets are at varous stages of identification with

laxonomists, The Up-to-date position of the collection is as
follows:

Total specimens processed 35,162
Mounted herbarium sheets 10,017
Dupiicates 25,145
Processed (but not mounted) specjmens 2 498
Total families 159
Total geners 1,010
Total specics 2022
Accessioned specimens 5,386
Card index prepared 3,308

Remounting of the herbarium sheets of Prof. K. ﬁara;,rana ]ym:,
Bencrowsly donated by his daughter, Prof {Mrs.) N. Lekshni,
Ayurvedic Research Institute, Trivandrum, was completed during
this vear. .



MICROBIOLOGY

A programme of work on the Rhizosphers and Mycorrhizal
microorganisms of the trees growing in the natural forest arca
and in the arboretum arca of TBGRI was taken up during this
Year.

As & first step, root samples of Dalbergia latifolia (an econo-
mically imporiant tree yiclding Rose Wood) growing in the natural
forest and also in the Arboretum area were collected. These
samples were plated out on glucose-peptone-agar medium for iso-
lating the fungal colonies present in the root surface (Rhizosphere).
The Rhizosphere fungi developed in the petri-piates were isolated
and grown in culturc tubcs containing malt-agar medium,

. To compare the rhizosphere fungi with thc fungi present
in the surrounding soil, samples were collected one melre
away from the root from which samples werc collected. These
samples were also plated out in the glucose-peptone-agar medium.
Colonies appeared on the petriplates were isolated and grown in
culture tubes containing malt-agar medium, Identification of all
these cultures is in progress,

The number of fungal colonies (1,42.000/g soil) present in the
soil samples collected from the Arboretum area was found to be
more compared to the number of fungi (1,35,750/g soil) present
in the samples collected {rom the natural forest areu.

The number of fungal colonics present in the Rhizosphere
(1.48,795 and 1, 46.250/g root) was more compared to the colonics
present in the soil samples collected from that area ({,42,000 and
1,35.750/g soil}). This phenomenon was noticed in both type of
sampies collected from the natural forest area and the Arboretum
aren.

GARDEN DEVELOPMENT
Plasi Isiroduction

Plants of various groups werc introduced into the garden
by the combined effori of scientists attached 1o Plant Taxonomy
and Garden Developmeni.
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_ f_With.thﬁ addition of eighteen species of tropical palins from
thc Royal Botanic Gardens, Kew, the present coliection of palms
have gone up 10 75 species,

Eighteen species of Bamboos were introduced from the Forest
Research Imstitute, Dehra Dun. Phyllosiachys pubescens was
introduced from the Royal Boianic Gardens, Kew. Another

important introduction is the ‘Lathi’ Bamboeo collected from
Kulathupuzha, '

Thirteen species of orchids were introduced this year Lo the
eXisting species collecton.

Twenly more species of medicinal plaats were added to the
herbal garden. The strength of ihe germplasm of the medicinal
plants is now raised 1o 72 aspecies.

Eighteen shrubs, eleven herbs and eighi twiners and creepers
were added to the wild Hower collection,

With Lhe introduction of 60 specics of arborescent plants
the number of woody species have incrcased to 500. Plantng
materials/seeds of 164 species/varieties were introduced to the
ornamental section, including 9 ncw varicties of miniature rose.

With the addition of the rare cycads Bowsnia serrulale and
Macrozamia (riedlei), seven owt of the nine genera of cycads are
now represented in the garden.

During this year, the Royal Boianic Gardens, Kew. have
supplied saplings of five species of cycads, eighteen species of palms
and seventeen species of trees{shrubs, t¢ be introduced in the
garden. .

" Some of the interesting introductions of this year are the
Jade vine (Stromgylodon macrobotrys), a giant climber of the pea
family native- to -Philippines and endangered in the wild, Olive
(Olea ewropea) and Amherstia nobilis, the beautifui flowering tree
of Burma. S

Arboretem

During the previous- years, introdustion of new tree specics
to the Arbosetum was very rapid because all the plants introduced
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were new Lo the Garden. But now, afier the introduction of
440 species by the end of 1987, we had to search for species which
are not introduced so far, As a natural consequence, a rapid
increast in number was not achieved this year. About 60 arbore-
scent species were added this year with which the total collection of
woody specics increased to 500, At prescat, extensive survey
of forest areas of Trivandrum district i= being conducted and an
aitempt 1s being made to introduce unrepresented species into our
Arboretum.

During this year’'s planting sesson (June-July 1988), 30 species
were planted in the Arborstum. At present a total of 390 apecies
bhave been planted and over 100 species are grown in pots for
planting a1 the appropriate times.

So far, all the planted tees are showing excellent growth.
The first plantings (of 1985) bave attained & height of 20-25 feet
and a girth of 10-15 inches. The newly obiained altimeter makes
the measuring of the tree height much easier.

Labelling of the established trees, on the basis of the new
uniform labelling pattern accepted for the Garden was started
and about 300 plants were labetled. Labelling of the Ficus display
at the entrapce of the Garden was done with the new engraved
alaminium lahels.

Computer facility available at the Institute was used for the
compilation of Arboretum dsia. Based on the International
Transfer Format, thirty three characters were used to make
complete information of the trees introduced in the Arboretum.

Palmeten

One of the significant achievements during the period was
the -initiation of work for develeping a Palmetum. Experts
from Royal Botanic Gardens, Kew have recommended that our
Garden is having very suitable climatic conditions for growing
ropical palms. Kew was alss happy to share their palm collection
with us, because in their conditions many palms do not flower.
During the last three years we were collecting seeds and seedlings
of palms from all over the world by exchange programmes and
ncarly half of ocur total coliection was contributed by the Kew



11

Gardens. After discussing with the scientists from Kew, the
ﬂﬂllll:ﬂ.l vegeiation area (No. 2.) of the garden was selecied as the
location of the Palmetum. The first planting was done in June,
About 35 specics were planted out of the total collection of 70

species. The smaller seedlings in the nursery will be planted in the
NEXt s&ason.

Mediciual Plamts \

The germplasm collection of madicinal plants was raised to
720 species by the addition of 20 specics this year mainly through
collection trips conducted to Maruthuamalai, Vattakotta, Papa-
nasam, Mundanthurai, Changily, Velamanoor and Mully.

As a part of the development of medicinal plant garden a bio-
tope for growing succulent plants having medicinal importance
was made and about 20 spp. were planted in this area. Slopes
in the terraces in the medicinal plant garden were planted with
low growing medicinal species and emergants.  Shrubby medicinal
species were planted as an extension of the present shrubbery
near the Cemtella lawn. A new nursery area was developed near
the community pot centre. Maintenance of the plants in the
Garden and helping the visitors to know amore about the plants
were the other duties attended. '

uring the' 'blant collection trips about 100 field numbers
of herbarium specimens were coliected and added to the medicinal

herbarium. A museum comprising 250 identified raw drugs and
other exhibits showing various aspects of medicinal plants was
© Orpamizad,

- During the periad of report planting materials of medicinal
- plants were supplied 1o the following institutions:

1. 40 spp. to the Social Forestry wing of Kerala Forest
Department.

2, 36 spp. to the Horticultural Department of Karnataka
State.

3, 3 spp to Vaidyarathnam Ayurveda College, Olloor,
Trichyr, - '
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4. & spp. to Herb Garden, Kottakkal Arya Vaidyasala.

Planting maierials of a few species of medicinal plants not
representedd here were collecled from;

. Central Institute of Medicinel and Aromatic Plants (CIMAP)
Lucknow.

2. NBRI] Herb Garden at Bandhra, Lucknow

Germaplssn Centre and Sesd Bank

The second edition of the Index Seminum was published
during this year, which was completely revised with the addition
of 173 new species and deletion of 166 species, based on demand
and secd viability. As a result of these changes, the present fist
includes 600 specics, which is slightly larger than the previous
edition. Copics of the index seminum were sent to the botanic
gardens and universities around the world with which we are in
coniact, to strengthen the present seed cachange programme. Colle-
ction of seeds of plants enlisted in the index were going on and
seeds of over 300 species were collected, processed and stored in
the cabinet, ready for exchange.

This year the demand for seeds of our plants fiom institutions
around the world was higher than during the previous year.  About
230 seed samples were sent 1o the following 29 centres.

Nationa! Bureau of Plant Genetic Resources,
Regional Station, Trichur

Jardin Botanique Cantonal de Universite-
Lausanne, Switzeriand

Conservatoire Botanique de Wallonic
Genappe, Belgium

Palmengarten, Frankfurt, FRG

Botamscher Garten, Sektion Biowissenschafien,
Mirtin Luther Universitat, Halle, DDR
University of Copenhagen Botanical Garden,
Copenhagen, Danmark
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Eiciza Botanical Garden. Buenos Aires, Argentina

Department of Pomology and Floriculture, College of
Horticulture, Vellanikara, Trichur. |

Royal Botanic Gardens (Lower Humrg},' Kew, Surrey
TWE 3AB. U.K.

Hortus Botanicus, Vacratot, Hungaria

Botanischer Garten, Menzinger Stra Be 61-67,
D-8000, Munchen 19, FRG

Jardin Botanmque, De La Ville De Bordeaux
33000, Bordeaux, France.

Pacific Tropical Botanical Gerden, Hawaii, 967635, USA
Botanical Garden, University of Helsinki, Finland
Botanic Gardens, Toowong, Queensland, Australia

Labqraterin de Apalise de Sementes (LAS), R10 de Jancrio,

Hortus Botanicus, Universiteit Van Amsterdam, Netherlands

Plant Science Laboratorics, University of Reading, Fngland
Hortus Botanicus Austro-Sinensis, Guangzhow, China

Botanisher Garten U, Botanisches Museum, Berlin Dahiem,
D-1000, Berlin

Estacao Agronomica Nacional, Oeiras, Portugal
Botanischer Garien der Universitat Wien, Austria

Zeatralinstitut fur Genetik and Kulturpflanzen-forschung,
Gatersleben, GDR

Fruit Spirit Botanic Gardens, Dorroughby, Australia

The Nippon Shinyaku Institute for Botanical Research,
Kyoto, Japan

Botany Department, University of Toronto, Canada
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Museom Mational D'Histoire Naturelle, Paris, France

Director of Recreation and Open Spaces, Liverpool City
Council, Liverpool, UK.

Curator, Avenida Canning, 1425 Buenos Aires,
Republica Argentina.

While we were disiributing sceds of our plants, we were also
receiving seeds of important exotic plants from the various botanic
gardens/universities abroad {listed below) based on their seed lisis.

Botanischer Garten and Botanisches Museum, Berlin

Orte Boianico Dell Universita, Padava, Ttalia.

Royal Botanwe Gardens, Kew, UK.

Fruit Spirit Botanic Gardens, Dorroughby, Australia
Botanical Garden, University of Helsinki, Finiand
.Butanischer Garten, Munchen, Mympbenburg, F.R. Germany

Hortus Botanicus, Universitatis Comeniane, Bratislava,
Czekoslovachia

The Nippon Shinyakn Institute for Botanical Research,
Kyoto-607, Japan

Botanisher Garten, Martin-Luther-Universitat, Halle(s), GDR
Conservatoire, Botanique de Wallonie, Genappe, Belgique
Forest Rescarch Institute, DehraDon

Jardin Botiniqpc Cantonal, Lausanne, Switzerland

Institute of Ecology and Botany of the Hung, Acad. Sci,
Vacratot, Hungary

Jardin Botanique Mational de Belgique, Meise, Belgium
Lalbag Gardens, Bangalore
Govt. Botanic Gardens, Ootty



library
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During the report year we received seed samples of 523 exotic
species and all these seeds are under different permination trials.
The germplasm centre was able 1o develop seedlings of about 40%
of the introduced sceds and scodlings of 70 species were handed
over o different sections during this period.

Ormamental planis

During this year, the shrubbery was extended towards the
medicinal plants garden with the addition of 75 more new ornamental
shrubs of varicus families. As an innovation, various Cofews and
Canng varieties were planted mixedly, beyond the shrubbery. Other
changes werc also introduced to make the area more attractive.

The concept of ‘Island beds’, new to the garden, was introdu-
ced, where persnnial plants are planted and displayed in groups
to give mass effects. Four such beds were prepared adjacent to
the shrubbery as a piece of attraction to the visitors.

Another type of planting, ‘standard bedding’ was also started
in the garden. Ft has got a central standard plant, a few dot plants
and a ground cover. Six such beds were prepared in the lawn in
front of the guest house.

Towards the end of the year, certain policies were formulated
for the better management of plants and man power, in the garden,
Production and display of plants at a professional standard, expec-
ted from a modern botanic gorden. was the most important one,
All the stocks of plants were assessed to idenlily the species/ variety
with desirable standards and those need to be repropagated and
disposed. Bascd on this, assessment and necessary works were
started, initially with the large collections like crotons, caleus, cic.,
which will be continued with the other groups as well. Another
important new policy was to minimise the number of potted plants
fordisplay purposes and to give permanent placement for maximnm
number of plants grown in pots, used for displays. In conpection
with this, plans wers prepared for certain groups of plants,
like shade loving plants, Bougainvilleas, variegated plants, Dru-
cacnas, climbers, etc. Plantings were initiated with Bougainvilleas
and climbers on the slope at the far end of the guest house, and
neccssiry planting materials ape being propagated for the proposed
varicgaled plaats display. -
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A small forest area was selected to develop a woodland garden
to accommodate the large collection of shade loving plants coming
under the familics: Araccac, Beguniaceae, Gesneriaceae, Marant-
aceae, ec., which were not on display in the strict sense. An
informal design was prepared and planting of over 230 plants
was completed. The plants were grouped inte bold drifts to make
the maximum impact on planting, in order to make it very attractive.

Attempls were also initiated to improve the overall orpament-
ation of the garden using proper displays. It has been decided
to build a pool of bedding plants to be used for displays suitable
o the garden and plans were prepared to make a few formal beds
for the purpose. Another addition is the display plot made of the
geass, Pogonatherwm, around the flag post, which will be extended
towards the main gate, laier. Potied plants, flowering or foliar,
could be used in rotation to give a change, in the display plot.
‘The large number of potted crotons were brought together amd
arranged as a display, above the Ficus display aica.

Detailed plans for landscaping the rear of the main bulding
were prepared and the drawings with the selecied plants list were
forwarded to the experts at the Royal Botanic Gardens, Kew,
1. K. for suggesiions. The landscaping work was initiated with
the work on the preparation of two slopes dressed with top soil for
turfing with grass.

A plant coliection trip was conducied to Bangalore and QOotty
W0 procure suitable plants for the above landscaping work and for
other purposes. Planting materials/seeds of about 164 species
varielies were introduced to the Garden from different places and
they are being nurturcd at the nursery. The new accessions
iclude plants Like Ambherstia, Brownea, Camelfia, Magnaolia,
Olea, Hedera, Strongviodon, Abutilons, Bmmeﬁnds Juniperus elc.

Apart from these developmental activities routine maintenance
including lawn maintenance, feeding, weeding, mulching, prumng,
staking, rose budding, propagation etc., were also continued with
improved standards.

Cemizral Nursery

The accepied concept of the Central Nursery was set inio
action by reorganizing the propagation and growing-on facilitics
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of the three concerned divisions (Arborefum, Medicinal and
Omamental) utilising the potting shed as its centre, also by pro-
viding common pois, fertilizers, composis, etc. A propagation
frame for germinating seeds and rooting cuttings was con-
structed and commissioned to provide suitable comditions and it
is proved to be very successful. Yarying sized pots, starting from 2"
size, basically of two types, shaliow and deep, to suit the different
types of root systems, necessary for the nursery level nurturing
of plants, were ordered for supply. Organisation of other essential
nursery facilities such as propagation shed, shade housc ctc are
also under active consideration, which would be constructed in the
immediate future.

Propagatien of orchids

An action plan has been prepared to fast multply orchid
bybrid in the orchidarium, As a result, a good number of hybrid
Plants were produced. These surplus rescarch materials were
released for sale at nominal prices, The distribution of excess
orchids to pre-registered applicants started in December. 1988,
105 hybrid plants belonging to cight b-rid varicties were sold to
orchid lovers during this year to promote orchid cultivation among
common people. A leaflet containing instructions for cultivation
entitied *Growing orchids at home’ was also given to those peopie
who purchased orchids from the garden.

PLANT BIOTECHNOLOGY

Some of the projects described in the previous report were
worked out ko u stage where meaningful inferences could be made
out of the results obtained. Thus, with the addition of new
information, rapid propagation schemes for Blue Vanda (Vande
coeruleg Guiff. ex. Lindl) and Glorivsa superba L. werc finalised
and the biochemicai basis of protocorm formation in foliar
tissues of Cymbidium was partially egtablished. This was a source
of encouragement o extend the in vitro techniques o some new
botanicals and horticulturals. On the negative side was the
mﬁhkpowshorupuperimcedinthcﬁmthalfoftheytﬂr
whick made cven simple maintenance of the cultures difficuit.
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Microprapagation of endangered orchids

Liquid cultures of Blue Vands lcaf tissues were tried on
nutrient medium consisting of the components of Mitra ef af,, {1976).
Casein hydrolysate 200 mg 1}, BA 0.5 mgl™! and NAA 1.0 mg 1!
igduced maximum diffferentiation of protocorms, Tender leaves
measuring less than 8 mm were by far the best source as protocorm
formation occurred all over the surface of the leaf within 3 weeks.
In leaves exceeding 1.5 cm length, excised leaf bases alone responded.
If intact leaves were used, the distal chlorophyllous lamina gradually
got  disinlegrated, plagueing the nutrient medium with debris
spd phenolics. Compared to tender leal cultures, callusing was
more propounced than protocorms in leaf base cultures, However,
when the calli were transferred to agar media, shoots were directly

formed from the meristempid zones without the intervention of
protocorms.

Multiplication of the protocorms originally ebtained from leaf
base cultures in solid media were tried in liquid cultures. Media
containing sugars caused browning and eventual necrosis of the
protocarms. Sugar-free nutrient medium consisting of Gaviota 67
salts, vitamins of Mitra er af (1976)., BAO.7 mg!™! and NAA Q.5
mg I"! promeoted rapid multiplication of protocorms within 5-7
weeks under agitated conditions. Nearly five fold increase in
fresh weight and differentiaiion of 55-70 new protocorms occurred
during this pericd. Prolonged culiure of the protocorms in sugar-
free media resulted in poling and gradual death of the
tissucs. However under still conditions, differentiation of shoots
from the protocorms occurred in  the spent medium. The
protocorms, differentiated in liquid suspensions were more chloro-
phyllous than those grown on agar media. While root develop-
ment was completely lacking in liquid culiures, both root and
shoot development occurred simultancously in agar media.

The origin of the foliar protocorms was traced using mictoLOme
sections of leaf bases cultured for varied periods. Mitotic divisions
were rst observed in the epidermal layers, especially in the upper
epidermis within a week afier culture with or without being
followed by pronounced callus formation from subepidermal
layers. The epidermal protubcrances continued to grow in size
leading to the formation of globular protocorms centaining homo-
genous mass of parenchyma after 46 weeks. Formation of
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meristemoids at the distal end of the pratocorm and differentiation
of shoot meristem and leaf primordium occurred after 8 weeks,
Invariably shoot regeneration from the protocorms was in |:1
ratio,

An overall anglysis of the results obtained thus far epabled
us to formulate a rapid propagation scheme for the leaf meri-
stem of blue vanda.

Leal bases

i

Cuiture for 6-8 weeks in Mitra ef af (F976) Transfer shoots to
Gaviota 67/Gaviota 63 agar medivm Gaviota 67 medium
supplemented with 1.0 mgi-!, BA, 0.75 mg 1! with 70 gms1™!
NAA and 35 gms I-! banana pulp to banana pulp (3-4
produce protocorms afd shoots months)

Tranfer protocerms to sugar free Gaviota 67

with 0.75 mg I"! BA and NAA 0.5 mg 1 0 {

induce multiplication (6 weeks)

Transfer protocorms :::r solid Gaviota 67 Transler plants Lo
medivm with 70 gma 11 banana pulp to community pots
induce root and shoot regeneration (3-8

months)

Top cuttings of three red vanda (Rengrthera imachooticna
Rolfe) plants recently received from Shillong were used for shoot
dpex and leal meristem cultures, Nearly 509, of the cxplants
were jost due to contamination. Twe of the remaining leaf base
explants implanted in solid Mitra et af (1976) medium supplemented
with L0 mgl~} NAA and 0,75 mgl™ BA have formed nodular
t¥ype of callus. The formetion of this callus has been racher slow,
ofien piagued with browning which necessitated frequent transfer
of the tissue to fresh nutrient media. In liquid media, one or two
leaf bases were swollen and proliferated 1o produce 1-3 protocom-
fike bodies (pibs). This experiment i3 now repeated with more
explants to reproduce the results.

Diffcrent auirient media and hormonal combinations of BA
and NAA werc tried for inducing protocorm differentiation and
direct shoot initiation in scaly leaf and nodal explant cultures of
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the atherwise aphyllous Vanilla wightione, Though the cut ends
of the stem and leaf base explants responded with rapid swelling
apperently due w mitotic activity, pronounced callusing, proto-
corm differentiation or direct shooting did not occur. Instead,
the swollen icaf bases gradually necrosed in prolonged cultures.
In shoot explant cultures, mostly single shoots were obtained from
the nodes. Interestingly the cytokinin, BA at concentrations
cxceeding 4 mgl™! promoted the deveiopment of negatively geo-
lropic roots in 40 of the nodal explants. Better regeneration
of shoots in stem explants at the expense of roots ocecured in
different combinations of hormones in liquid coltures. However,
differentiation of shoots in leaf base cultures and multiple shoot
initintion in nedal cultures have not been obtained yet. .

2. Clonal multiplication of orehid hybrids.

As part of our continuing effort to develop rapid multi-
plication schemes for isolated hybrids, in virre culture of shoot
and leal meristems and other sources of fissues werc attempted.
While the standard shoot apical meristem culture in Dendrobium
and Cattfeya was developed with relative easc 4 potential new
source of regeneration in the leaf and root cultures of Phalaenopsis
and flower stalk internode cultures of Renanthera was established
after a number of trial runs. The nucleus for u whole series
of media that were tried for this purpose was the chance observation
that anenriched nutrient medium originally prepared for foliar
Ussue cultures of MNepenthes elicited quick regenerative response
in whole leal cultures of Phglaenopsis. Yet another offshoot
devclopment of the systematic efforts to induce clonal multipli-
cations was that minor modifications satisficd the requirements of
efficient regencration in a number of taxa,

Mesicloaing (i) Dendrobium:

in addition to shoot apical meristems, tender leaf bases
derived from flask grown and compot seedlings produced plbs
within a moath of the culture. Among the various media tried,
ds many as |12 plbs per explant were obtained in Madified Mitra
et al medium containing BA and NAA at 1 mgl- each. Plbs
were subsequently transferred to media devoid of sugar where
muluplication of plbs and differentiation of shoots occurred



2l

simultancously. The culture of the shoots for 2 months in VW
medinm . containing 15% CW and 2 g 1! Peptone resulted in the
development of mature plants with healthy shoots and roots.
Successfs! establishment of the mericloned plants in community
pots occurred at a frequency of 78 3.

(i) Catileya: Apical meristems and leal explants of Cattleyve
Winc Festival were cultured in 7 different liquid media for compa-
rative studies on growth and differentiation. Within a month
after culture plbs were produced from apical meristem explants
in 5 of them, Plbs were transferred to the respective solid media
and roots were formed by the end of the second month. Mitra's
nutrient formualtion with BA and NAA al 1 mg I-! each was the
best producing 75% proliferation and an average of § shoots and 2
roots/ shoot.

Leaf base, leaf tip and whole leal cultures did not respond
favourably in the media tried. These explants remained green
for a month without plbs formation and later necrosed in all the
media except Mitra’s where 25% of leaf base explants produced
2-3 shoots directly in 2 months. The rooted plants werc separated
for transplantation directly into community pots after 5 months.

(i) Aramia:

Aranda Christine and Aranda Peter Evart collected from our
Orchidarium have been used for regeneration experiments through
tissue culture. Apical meristem nodes, leaf tips and leaf bases
of potted plants were used for the experiments. Apical meristem
and leaf base explants yielded nearly 100 plbs each within 2 months
of culture, in modified liquid Mitra medium. However, leaf tips
and remaining parts of leaf lamina showed no response. The
apical meristem-derived plbs were to be translerred to solid media
for subsequent development of shoots, otherwisc they necrosed.

(iv) Phalaenopsis:

Er masse production of plbs and plantlets of Phalaenopsis
Mab x Eagle was obtained from the roots and leaves of seedliing
cultures ag well as isolated leaf and root cultures. The seedlings
and orgins were cultured on Knudson € medium supplemented
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With minor elements of Mitra or of 209, CW, 2% sucrose,
500 mg I”! Peprone, 500 mg 7] cusein hydrolysate, 19 agar and
factorial combinations off BA and NAA. The frequency (50-70 Yo
and the number of plbs (22-15) produced from roots and leaves
were significantly high when a combination of 10 mg "1 BA and
I mglt NAA was ¢mployed. Pilb formation was largely asyn-
chronous as it was first noticed near the tip of the orgae and then
spread all over the surface and plbs of various sizes and develop-
mental stages were formed on the same organ, Shoois regenerated
from plbs were subcultured to produce plantlets of uniform geno-
type. As is revealed frum mitotic studies, 80 %, of the flower stalk
nodes of Phelaenopsis Alice Gloria® and Phalgenopsis ‘Barbara
Moller’ in colture were found to be regencrative on modified
Knudson C with BA 10 mg (! and NAA 2 mg I each. mvariably
all of them produced 35 shoots/node. Thege shaots later producad
roots and complete plantheis could be separated out by 4 months.
Besides, the leaf sections of the Sower stalk derived plants proved
o be highly repenerative and were used for bulking wp of the
propagules in Phalaenapsis *Alice Gloria’. The regenerated plants
are being screened for genotypic uniformity. Renanthera Alex
Hawkes Aower stalk internodes 34 mm long, coltured on modified
Mitra medium with BA 5 mg 1! produced plbs. Plb formation
foliowed a definite putiern as they were arranged in rows onc afier
another around the first formed ones. About 50 plbs/explant
have been produced in 2 months, which are subcultured in a multi-
plication medium to induge shoot regeneration,

3. Proteplast culiure in Orchids

Previcus experiments suggested that proteplasts derived from
achlorophyllous or less ¢hlorophylious parts of in vifre ETOWN
plants may be desirable for culture purposes. Therefore, proto-
plasts isolated from the leaf bases of Fandg coeruieq, Dendrobium
Ng Eng Cheow and Fanda ressellata x Vandopsis Twinkle seedlings
were used. The aggregation of plastids in nearly 75% of the
protoplaxis was one of the seripus problems encountered during
the isolation and purification Steps. Though per ceat viability
of the proloplasts remained as high as 9077 at the pest purification
stage, the aggregated plastids were not rediepersed in the cyto-
plasm during colture. There was a progressive decline m FDA
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staining, leading to complete Joss of viability of such protoplasts
after 10 weeks, Addition of fresh nutrieni medium at biweckly
intervals and exposure of the culturcs to light/dark conditions
did not stop the cventual degeneration of these protoplasts. The
following were some of the encouraging results obtained.

(a) A population of less dense and lcss pigmented protoplasts
from the leaves of different taxa was easily harvested (without
purification siep involving sucrose cushion) by spinning the
maceration mixture at 40 g for 10 minutes,

(b) Nearly 40°. of these protophasts isolated from the leaf bases
of Blue Vanda and subsequently cultured in suitable nutrient
media supplemented with additives such as PYP, coconut
water, casein hydrolysate and MES were mitotically competent.
These protoplasts presumably derived from the colourless
palisade parenchyma, vasculac parenchymza and cpidermal
layers were fdund to gradually increase in size and divide
after two weeks. Formation ol distinct cytoplasmic strands
and sveaming of the cytoplasm were characteristic of the
dividing protoplasts. A combination of 2mg I'! NAA,
I mg -} BA and 0.2 mg )~ zeatin was found satisfactory to
induce divisions. The successive mitotic divisions resulted in
the formation of cell clusters or less frequently, a lincar array
of 6-16 cells in 5 weeks. Thus, the evidence for the true
mitotic divisions of orchid protoplasts presented for the first
time in this study, provided clues as to the desirability of
using leaf bases as the spurce of protoplasts for future experi-
ments.

4. Tissue culture of Anthurium, Philodendron and Diefenbachia

As part of the rescarch proposal already submitied to State
DSTE, (Depmrtment of Science, Technology and Environment)
some attempts were made (0 induce regeneration in shoot tip,
nodal and leaf explant cultures of these plants.  Among the
seedling and sucker derived explants of Aathurium andracanum
(red crinkled) prolific callusing followed, by the formation of 6-8
meristemoids and shoei initials was obminad in stem explants
cultured on Nitsch medivm supplemented with appropriate combi-
nstions of BA and JAA. Leaf cxplants remained unrcsponding
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except in media containing low levels of BA (0.2 — 1.0 mg -1
where margimal callusing was observed in 50 of the cultures,
Higher concentrations of BA (2 mg ) inhibited callus formation.

Preliminary trials on the in vitro germination of Anthurium
andraeanum and Anthurium clarinereum seeds indicated maximum
germination of the seeds in half strength MS basal medium supple-
mented with 0.5%, sucrose. Vigorous growth of the seedlings
with 3-3 leaves was observed in 4-5 weeks. However, the leaves
utilike those of the seedlings raised on media devoid of SUZAT WAS
small and thin.

Stem explanis of Phifodendron differed markedly from thoss
of Diefenbachia and Anthurium in their response to anunoom
level in the medium. Most of the explants of Phrilodendron
‘Cuesar’, Philodendron “Blue mistic’, Philodendron ‘Black cardinal’
and Philodendron “Spider’ released phenolic oxidates and then
perished in full strength MS medium. Direct initiation of 4-6
shoots occurred in Niisch {1959) medium supplemented with low
ammogium (200 mg 1), A combination of BA (1.0 mg 1™y and 2,
4-D (0.2 mg I} produced highly regenerative cailus in different
hybrids of Philodendron. Sboot meristems of Diefenbachia
‘Peppermint’ werc régenerative in both MS and Nitsch nutrient
media with standard concentrations of ammonium.

3. Experimenis on potting and nuirient requirements of cultured
planis

Experiments were conducted to determine the appropriapts
potting medium and nutrient requirements of the plants transfemred
from the flasks, by the Biotechnology section.

It was evident that pretreatment of plants, pots and potting
media with Diethane M-45 which was routinely followed earlier
was no more required as even otherwise 90-100% survival of
seedlings could be ensured,

Among the various potting media tried for Phalaenopsis,
dried stem cuottings of Cassava. outer shells of rubber seeds and
broken tiles supported maximum growth of shoots and roots.
Foliar sprays of different commercial fertilizers and their mixtures
revealed that Factomifos (FACT Alwaye ) and a combination of
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- DAFP (Spic, Tuticorin, ) and KNO; arc the best and insxpensive
sources of nutrition for seedling yrowth, Foliar application of
dilutc solutions of these fertilizers at alternate day intervals resulted
in equally impressive growth of Cantleya 'Wine Festival’ and
Dendrobiynm "Ng Eng Cheow’ seedlings.

Yet another experiment conducted during this year was Lo
study the effect of 11 different fertilizer mixturcs (made of [abora-
tory chemicals/commercial fertilizersjconventional cheap vrganic
mapures) on the growth of hybrid orchid cuttings of Aranthera
“Anne black® and Hoftrumara "Loke Tuck Yip'.

The cuttings subjected to the fertilizer schedule showed signs
of fresh shoot growth and initiation af axillary buds within a
month after fertilizer application. Among the individual nitrogen
sources tried, urea and nitrate, were the least to promote prowth.
In fact, uren a3 the only source of nitrogen nol only retarded
fresh root and shoot growih, bul ako cansed leaf Falland browning
and burning of existing root tips after two months of treatment.
Ammonium was a better source of inorganic nitrogen than nitrate.
Regular sprays of dilute solutions of diammonium phosphate
and potash mixture yielded results comparable to those obtained
with standard formation of NPK., Similar or cven better rates
of growth were noticed when inexpensive aad easily available
organic manures were used. It should be mentioned that 3 mixture
of dry cowdung and poultry manure is better than the use of cow-
dung alone. An overlay of the mixturc on the potting medium
coupled with monthly sprays of Altrales of the mixture promoted
optimal growth of the cottings. These organic manures also
induced the development of more than one axillary shoot especially
in Holttumara cuttings withont shoot tips. Plants grown in
organic manure were healthy with prafuse rooting and dark green
leaves. Presumably such manures contain necessary irace clements
and marginal amounts of inorganic nitrogen as well in addition
to organic nitrogen. It is recommended therefore that these
conventional manures could be safely employed by the amateur
orchid growers and other interested orchid fanciers, for culsi-
vating orchids. It may be possible, however, to improve the
result, if occasional sprays of a mixture of urea, nitrate and
ammonium supplemented (0 the cuttings which are otherwise
grown in an overlay of cowdung and chicken manurc.
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Variations in the response of different hybnds to the same
source of nutrition are usnally encountered in  cultivation trials
with orchids. A3 mentioned earlier, whike Holttumara cuttings
without shoot apices produced atleast two healthy lateral shoots
in organic manuee, Aranrhera cultings produced only one.  Besides,
root formation was conspicuous in Argrhera 1 most of the
notrient mixtores tried.  Significant difference in the rate of growth
was not observed belween the cuttings with shoot tips and newly
formad axillary shoots on the cuttings without shoot tips. There-
fore, it may not be desirable to show any preference (owards
cutlings with shoot apices for orchid cultivation purposes. As
additional shoots are not formed on such cuttings of both Aranthera
and Holtumara, cullings without shoot apex may be a better
choice to get more number of shoots,

6. Prorocorm differentintion in foliar tissues of Cymbidium

Free hand sections of the protocorm-forming leal tissues
of Cymbidium stained in KI-1; reagent revealed the near absence
of starch in tender leaf bases (inoculum) as welt as mature plbs
formed after 50 days of culiure.  However, 20-22 day old deve-
loping pretocorms were fully loaded with starch. This additional
evidenve obtained during this year ensbled us to summarise the
results on this sysiem for the purpose of preparing @ manuscript
as follows:

Relative changes in the endogenous levels of starch, soluble
sugars and isoforms and activity of x-amylasc were determined
during protocorm development in leal base segments of Cymbidium
‘Bergundian Chateans’ cultured in the dark. A large pool of
sugars formed afier two days of culture, disappeared at the initiation
ol tissue growth (10 days). Maximum accumulation of starch
occurred when the growth ceatres were already formed and the
protocorms were emesging (20-22 days). Rapid depletion of the
starch reserve. consequent rise and then fall in free sugars, and
high x-amylolytic activity characterized the rapid phase (20-30 days)
of development of the protocorms. Evidences for the early
appearance of a highly persistent isozyme of x-amylase, &y, and
2 transient, probably a marker isoyzme, aj confined to the
perind of high intensity metabolism (15-30 days) during the initi-
ation and rapid development of the protocorms were obiained.
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Mature protoconms contained negligible levels of starch and
lacked the lakter isozyme.

7. Tissue culture of medicinal plonts

After standardising culture conditions for mass multiplication
attention was focussed on the establishments of biosynthetically
active cell suspension cultures preferably chiorophyllous ones
in selected plants.

(i) Sida rhombifolia:

Friable calli were casily raised from leaf, stem and wmost
explant coltures in MS medium supplemented with 1-5 mg1™2,4-D.
Friability and rate of growth of the calli increased considesably
in sobcultures but invariably the culturcs pot bleached succes-
sively.

(i) Gloriosa superba L.

Extensive studies undertaken on this system showed that
growing tips of the underground corras are the only source of
tissuc best suwited for regencration, producing 2-4 shoots and a
number of roots. Shoot regeneration was obtained in mixture
ui’ varying proportions of auxin (2, 1-T and NAA) and Cytekinin
(BA and Kinetin). While roots were readily formed, shoot
emergence in these media was a delayed process, usually after
a period of 4-6 weeks and always preceded by at least a rudimentary
callug formation. Noae of the explants derived from otker parts
of the corm produced shoots while profuse rooting was a common
phenomenon. The roois originated mostly from the epidermal and
subepidermal zones rather than from the starch loaded central
cortical zone. Root cultores were easily cstablished in dark in
both soild andjliguid nutrient media supplemented with 0.2 mg ™!
NAA or [AA. Slow growing, golden yellow callus cultures which
were essentially non-friable type were also obtained in hormonal
supplement of NAA 2.5 mgI! and BA 0.5 mghl. It was
concluded that corm explants may serve as a better source of root
and shoot cultures rather than calius/cell suspension cultures for
studies on  product {colchicine) synthesis,

betrary
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8. Studies on haploid induction in cussava

Procvious results indicated that mixaploid calli were routinely
obtained in anthers of cassava cultured in MB medium supplemented
with 2, 4-D), MAA and Kinetin 2 mg i each, coconut water and
casein hydrolysate. Rhizopenesis was of common otcurrence
whereas shoot differentiation could not be induced in these calli.
Reulising an apparent set back in this project, diverse sources of
inoculum  including pollen, ovule and ovary, and induction of
embryogenesis in anther cultures was attempted during the year.

(1) Adnither and Pollen cnitures

Anthers were cultured in soild and liquid media suppiemented
with different concentration of 2, 4D, Irrespective of the con-
centrations, 2, 4-D was found to be toxic to the anthers. Per cent
viability of the pollen decreased as the 24D concentration
increased.  in higher concentrations (]2-16 mg I™!) browning
of the anther occurred within 10 days. Cytologicul observations
revealed that the unicellular pollens remained as such and did not
undergo nutosis in any of these treatments, Addition of BA
(0.5 mg I"}) 10 medium supplemented with 2 mg ! 2.4-D stimulated
callus formarion in atleast 40%, of the anthers. Microscopic
observauons revealed mo presumpiive embryo initials present in
these calli, Besides the transfer of the calli to embrya differen-
nating media devoid of auxins or with low levels of auxins did
not lead to any structural differentiation. Instead the oalli got
browned in due course.

Anther-tlerived calli were gencrally of compact iype in liquid
media supplemented with 2, 4-D. However, somewhat friable
calli were obtained in combinations of 2mgl-! BAP, 1 mg!!
NAA, | mg 1! 2i P and 500 mg i*1 CH. Though morphological
symptoms of embrye formation are not observed in these calli,
masses of cells already separated and dispersed into the medium
are being cultured in the solid media to study their further differen-
liation.

Fresh pollen released from the anthers as well as those  derived
from anthers cuituzed for 7 days, were subjected to various culture
m=dia apd treatments. Isolated cases of karyokinesis were
observed in Nitsch’s medium supplemented with BAP2 mg 1!, GA,



29

2 mgi', 15% CW and 500 mgl CH. The results are yet to be
finalized.

{11} Cvule culture

Uniertilized ovules dissected out from the ovaries were
cultured in different media. Profuse callus formation wis ohserved
in Nitsch’s medium supplemented with 2 mg1} BAP, 1 mgil,
NAA and 500 mgI"! CH. Cytological studies of the proliferating
calius revealed that the calius cells were derived from the integu-
ments tather than embryosac, Evaluation of a number of ovule-
derived calli with reference to possible mitotic divisions from the
cells making up the embryosac is being done.

{iti) Ovary culture

In order 10 obtain pre-treated ovules, ovaries of different
size and age were cultured in Nitsch’s medium containing various
concentrations of phytohormones. Nearly 902 of the ovaries
which continue to remain after 10 days in a combination 2 mg I~
BAP, 1 mg "V NAA and 15% CW produced callus. Attempts
are being made to dissect out ovules from such ovaries and culture
them in various media.

9. Miscellaneous

In vitre culture of Nepenthes khasigna:

- Seeds of this endemic and endangered insectivorous plant of N.
Eastern India were surface sterilized and sown on M3 medium
devoid of sugar. Germination took place within 6 weeks of
culture. These were transforred to fresh media with 3% sugar
where they formed leaves and roots.

When transferced to modified Knudson medivm with suitable
concentrations of BA and NAA the buds in the axils of leaves
produced vigorous ncw shoots, Though these observations of
multiple shoot formation were encouraging, isolated explanis
like leaf, base, lamina and nodes did not respond favourably,
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METEORGLOGICAL DATA-1988

Month Precipi-  Evapor- Maxi- Minimen Relative
tation®  ation® nsuem fem- femper-  humidi-

(mm)  (mm)  perature*® oature § ok

‘o (¢0 (%)

January —_ 125.6 33.6 17.9 68.0
February 60,8 130.5 M5 2.1 730
March 8.2 1324 339 225 78.0
Apnil 473.2  112.3 330 227 #4.0
May 101.6 1089 32,3 236 82,0
June 453.8 72.3 302 2.3 86.0
July 333.0 885 30 217 82.0
August 2890 825 300 219 B850
September 396.8 75.4 298 215  86.0
October 105.9 107.9  31.8  21.1 820
Navember 1 20.4 98.0 i3 20.3 8L.0
December k.8 12,6 32,1 19.2 78.0
Tota} 2632.5

* Total of the month
** Monthly average

LIBRARY
ms and Periodicals

In 1988, 157 books were procured and added to the collection
raising the total number of volunes to 31552, At present the
library is supplicd with B5 national and international journals.
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Services

The library is used as a reference centre by research students
from other institutions, Photocopying machine wag extensively
used this year also for the preparation of materials necessary for
the horticultugal training programme conducted during the vear.
Photocopying machine was madc available to reszarch workers

ftom other institutions for copying research papers and other
ifticles from the libracy,

Special Collection

The special collection of books. journals, articles, guide
books, and other tramsparencies of Botamic Gardens which
Started in 1987 was enriched further with new collections, More
photographs and slidey showing different stages of the development
of the garden was also added to the existing collection.

Odber activities

Sale and distribution of publications of the Institute . arc
du.ie through the library,

Staff tralwing programme i hovticultnre
(i} Training ar TAGRI, Palode

After the successful -completion of the training course in
basic horticulture under Mr. Roy Bee in 1987, it was proposed
to conduct a follow up course for the participants in the year 1938,

British Council and the Royal Botanic Guardens, Kew in a
combined effort identified Mr. Mark Flanagan, Supervisor,
Royal Botanic Gardens, Kew to conduct the follow up course.

Mr. Flanagan arrived at the garden on 6th April, 1988, Afver
baving a preliminary discussion with the parlicipants a programme
was chalked out. The programme was mainly practical oriented
and was centered round the main sections of the garden. ’

Soil erosion, (both gully and sheet) was a serious problem
in-the lower slopes of the garden especialy in the Arboretam and
Medicinal Garden. The probilem was solved by the construction
of channels and byﬂweﬁtlbﬁuhmtnfmmwﬁngtheﬂnpes.
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Suitable natural materials were used to cover the siopes to prevent
50i] erosion till the ground cover in getting established.

A small succulent garden was planned and the work executed
in the medicinal garden with rocks pulled out from the river,

Annual beds and island beds were planned and executed.
For the production of bedding plants a seed sowing chart was
prepared. This will ensure the prompt supply of seedlings through
out the year as ready replacement for the beds.

Safety measures for the storage and use of pesticides and
other chemicals were also discussed and put into practice.

A good number of suggestions were made for the improvement

of the general functioning of the garden in the detailed report sub-
mitted.

This follow wp course have helped the participants in gaining
self confidence and to have a scientific approach towards the
development and management of the garden,

i) Training at Royal Botanic Gardens, Kew

Mr. Jacob Thomas, Senior Scientific Assistant returned from
U. K. and rejoined duty in September after completing an year's
deputation to the Royal Botanic Gardens, Kew for training in
Horticulture and Seed Banking, under the sponsorship of the British
Council,

During his time at Kew, he obtained valgable practical
experience in the different aspects of modern horticulture and
allied ficids and in the different activities of a seed bank; iesting
seed viability and their sioragr life, moisture content determination,
ete., by working in the following major sections of the Kew gard-
€ns, viz., the arboretum, the temperaie department, the Jodrell
Seed Physiology Laboratory and the Seed Bank. Mr. Jacob
Thomas also attended classes and passed the respective cxamina-
tions for Arboriculiure, Landscaping and Management and
obtained the International Trainee's Certificate from the School
of Herticulture, Royal Botanic Gardens, Kew, and the B.T.E.C.
Certificate of Achievement in Management & Administration,
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He visited over 20 notable botamc gardens in Scotland and
J. K., the Int¢rnational Garden Festival at  Glasgow and
the famous Chelsea flower show. He also aticnded a number
of flower shows copducted by the Royal Horticultural Society in
London and served as steward in different judging committees.
Above all, he made valuable contacts with important persons and
organisations in and around Kew and London, on behalf of our
garden. Also he was able to corich our collection of exotics by
negotiating with the Kew authorities to send a  good number of
very important living plants and a large number of seeds/spores
to our garden incloding cycads, palms, trees, ferns and other
endangered species.

PAFERS PUBLISHED

. Krishnan, P. N. and Y. D. Singh 1988, Endosperm amylase
activity in pearl millet seedlings in retation to dwarfism. Curr.
Sci. 571 1302-1304.

2. Koshy, K. C. and G. L. Shah 1987. A contribution to the
Angiospermiic flora gnd vegetation of Mandvi and Gokhirva

Forest ranges in Maharashtra. J. Econ. Tax. Bet. 10(1):
TO-124,

SEMINARS AND SYMPOSIA

SEMINARS ARRANGED BY TROPGARDEN FORUM

. Date Speaker Title of seminar
6—1-1988 Dr . N. Krishnan In vitro production of hap-
toids
2 11988 Sn. C. Sathishkumar “T_.nivorous planis--
prologue’
10-2-1988 Ir T. S. Nayar Plant Nomenclature
16-5-1988  Dr 5, Seeni Photosynthetic properties

of photoheterotrophic cells
of peanut,
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Other Seminars, Symposia, Workshoy aad Traising

Dr T. K. Abraham, attended the XXVIII annual conference
and golden jubilce celebrations of the Association of
Microbiologists of India, held at Pune from January
16-18, 1988 and prescnted a paper entitied “ Accumulation
of cilric acid in the culture filtrates of Aspergilfius niger
M3 and its mutant strains”

Dr T. K. Abraham, participated in the National Symposium
on “Mew Trends in Biotechnology™ held from June 3-4,
(988 at RRL, Trivandrum and presented a, paper entitled
“Biodegradation and utilization of Agricultural Wastes
by Thermaphilic fungi™

Dr K.C. Koshy, attended the International Bamboo Workshop
organised by KFRL and spomnsored by International
Developmental Research Cenire, Canada-held at Cochin,
Kerala from 14-18 November 1988

Sri P. J. Mathew, attended an cight day itraining programme
on Ethnobotany conducted by the society of Ethno-
botanists at Lucknow and presented a poster on ‘Etimo-
botanic information on plants used by Kanikars for
the treatment of snake bite and inflamations’.

Sri P, J. Mathew, atlended one day seminar on ‘Cultivation
of medicinal plants as inter-crop in Rubber plantation’,
conducted by Rubber Board at Kottayam, Kerals.

Sri P. . Mathew, attended 14 days training programme at
Regional Research Labotatory (CSIR), Pappanamcods,
Trivandrum from 21st November to 14th December
1988 on basic techniques of exiraction and isolation of
biclogically active compounds. |

Shri. P. J. Mathew participated in a scientific seminar organised
by Kerala Pharmacy Graduates Association, Trivandram
on 28101988 at the College of Pharmacentical Sciences,
Trivandrum and delivered a lecture on ‘Endangered
medicinal plants of Kerala' '

Shri. Jacobh Thomas attended the Intermational Conference



35

on Advances in Seed Biology beld at Royal Botanic Gar-
dens, Kew, UJ. K. on 14th and 15th of April 1988.

5. Dr P. N. Krishnan presented a paper on “Androgenesis in
anther cultures of cassava’, by Krishnan, P. N., 5. Seeni
and A. Abraham, at the National Symposium op New

Trends in Biotechnolegy, on June 34, [988 held at
Trivandrum.,

13. Dr 8. Sceni, presented a paper entitled ‘Excretion of Photo-
synthates by cell suspension cultures of peanut’, at the
National Symposium on New Trends in Biotechnology
on June 3-4, 1988 held at Trivandrum.

11. Smt. P. G. Latha, presentad a paper entitied ‘Mericloning in
Dendrobium hybrids’, at the ™ctional Symposium on
New Trends in Biotechnology on June 3-4, 1985 held at
Trivandoum.

CIVIL WORKS

(3) Labormtory snd Library Couplex

Construction wotk of the laboratory and library Gﬁmple:
which began in December, 1986 is almost complete. Eighty percent
of the electricat and plumbing work also completed during this year.

(b) Siaff Qoarters

The construction work of the staff quarters which started in
September, 1986 was completed during this year.
(¢} Ancillary facilities

Estimates were prepared for the main gate of the garden and
the guard house. Estimates were also prepared for the construction
of an overhead water tank to supply water to the Laborztory and
Library compiex. .

() Roads asd Miscellnseous work

1. Construction of an approach road to the Laboratory
and library complex was compieted.
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2. The WRoad leading 1o the Arboretum was remeitaled and
then bhiack topped.

3. Mettaling and black topping of the road at the quarters
site was completed during this year.

(e) Lamdscaping

Landscaping of the rear arca of the main building{Laboratory
and Library Complex) was started during this year and the work
15 IG progress,

ADMINISTRATION
Stafi changes

Sri. P. Govindan Nair, Accounts Officer returned to his parent

department (Accountant General's Office) in August 1988 and

5r. M. P. Sadasivan Nair took charge as Accounts Officer in
October, 1988 from the same department.

Sr. K. P. Vijayakumar, Assistant Librarian, left TBGR! in
July 198E to join the Kerala University Library Science Dept. as
Lecturer.

Sri, Jacob Thomas, 5. 5. A., rejoined duty in Sepiember 1988
after an year's deputation to the Royal Botanic Gardens, Kew,
Li. K. for the training programme in Horticulture.

Staff of the Lustitute
Dirvecios

Professor 4. N, Namboodir
Ieputy IHrecior

D, G, Bhusilran MNair
Schntb-ia-charge

Dr. F. K. Abraham
Rescarch amd Develogmntsi

Flar Taxonoiny Division

Dr. T. 8. Nayar 5r. Scientific Assistant
Dr. K. C. Koshy I, Scientific Assiztant
51 C. Sathigh Kumar Ir. Scicntific Aszistant
Sri M. Mobaoan : Jr. Scieniific Assigrant



Herbarium Section
ari. 8. Mukuntha Kumar

Plant Biotechnology Divisian

Dr. 8. Seent

Dir. G. Gopalan

Dr. P. N. Krishoan
Srat. P. Gr. Latha
Sri P. K. Surcsb Kumar
smt. C. G. Sudha

Meddicinal Plant Division

Sn P. J. Mathow
Sti A. E. Shanavaskhan

Gertmplaym Centre and Seed Bark

Sri Jacob Thomas

Horticuiture and Gardesr Development

Sri Bgjoy Maihew

Sn C. Anil Kuesar

Sri P. C Bingy

Sri P, A, Jose

3] Maethew Dian

Sri R. Rajvikraman
Library

Sri K. P. Viyakomar

ami. ¥. Sujatiha

Aprtist
Sri K., P. Pradeep Kumar
Administrative Division .

Sri P. Govindaa Najr
ari M. P, Sadasivan Nair
Sri K. . Ajithkumar

Smt 8. Redhalekahmi Ammal
ari R. Muralcodbaian Nair

Sri Suresh Chandran
Sot C, Syamals
Smt ¥V, Jayairee
Smt A. Santha
Smt . Subbadra
St C. Gracy
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Assisant Herbarium Keeyper

Scicntist
Scientist {on leave)
Scientist
Scientisi
Technical Assisiant
‘Technical Assistant

ar. Scientific Assktant
Field Assistang

Sr. Scientifls Assistane

tield Asgistant (on leave)
Garden Assistant
Crarden Assistant
Garden Assistant
Garden Assistant
Garden Assitant

Assistant Librarian (up to July 1988)
Iv. Library Assistan)

Accomtts  Officer {(upto 10 August 12108 )
Agcounts Officer (from Septemmber 1988)
P. A 10 the Dlirector

P. A. 1o the Accounts Officer

Section Officer

Assistant Gr, 1

Accouniant

Assistant Grr, [1

Typist Gr. H

TPypist Gr. [1

Stenographer Gr. 1I



Prrchase Section

s C. M. George
Smt R. Sarala Devi

Smt M. Rajalekshmy Amumal
En.;iuﬂr:

Sri K. C. Eapen
3n P, P. Markose

Drivers

Sri M. Ramaswamy

Sn V. Rajadran Nair

Sri 0. Mohanachandrakumar
Sri A Salim

&ri R. Gopinathan Mair

Sri M. Raveendran

Helpers

Sri R. Bhargavan

Sri §. Chandran Chetiiar
Sri C. Sathyan

5ti B. Vijayakumar

Sri T. Mohanakorar

Fieid Section

Sri Cheriyan P. Koshy
Sn G, K. Wdeyadas
Sri P. Moay

Sri T. Bhaskaran

Sri K. Selvaraj

Sri J. Micheya)

Security Wing

S5riT. M. Abdul Salam
S5r1 V. Ravesndran Pillai

Sri P. R, Chandrasekharan MNajr

S P. Jain

S1i K. Ramachandran Nair
51} A. Johnson

511 K. Mohanan

511 8. Chandran

Sri G. Somasekharan Mair
St C. Staniy

511 ™. Radhakrishnan Nair
Sri C, P S, Majr

Sr1 S. Viswambaran Mair
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Purchase Offixcer
Assistant Gr. [
Typist Gr. It

Consulling Engineer
Engineering Supervisor

Driver Gr. 1
Driver Gr. 1
Driver Gr. 11
Driver Gr. 11
Diriver {1, 11
Driver Gr. Il

Helper Gr. 1

Helper Gr, L1
Helper Gr. 11
Helper Gr. LI
Helper Gr. U

Crarden Works Manager
Garden Maistry
Garden Maistry

Garden Maistry

Garden Maistry
Gardener

Security Officer
Asst. Security Officer
Security Guard
Security Guand
Socurity Guard
Security Guard
Security Guard
Security Guard
Security Guard
Security Guard
Security Guard
Security Guard
Security Guard
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Other Staff”
Ari Lazer Joseph Might Waichman
S M. Bhuvanachandran Might Waschman
St R, Vulsala Devi Part-lime swesper
Projects '
Mr. K. Satheeshkumar Rescarch  Asgociate (From September

1988) ICAR Projkect — “fa vifre culiure
of anthers and production of haploids in
cassava',

Imooriamt Vizirars

Justice K't Sukumaran, High Court of Kerala, Cochin.

Dr. 5. Sharma and Dr. €. Thankam, School of Ecology,

Mr. Kevin and Lisa Barvon, LLN. Lane, Londonvilla. NU Y. 12211, US.A.

Mr Gudruss ¥ogel, Council General of the Federal Republic of Germany in
Madras.

Dr. Han Eswaran. Soil Manegement Suoport Services, Washingion D, C.
213, LLS.A,
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