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spacies which have conservation value and academic
impartance.
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EXECUTIVE SUMMARY

The Project was taken up to develop ex-situ gardens of monocotyledons and species of Dalbergia in
the Bioresources Mature Trail located at Kerala Forest Research Instmite (KFRIT) Sub Centre campus,
Nilambur. In a span of five years, about 1.5 ha area adjacent to the Teak Museum in the KFRI Sub
Centre has been  transformed o 3 palm and  rattan  garden  wlich harbors 14 indigenous
and 3 exotie species, Among indigenous species planted in the garden, Calamus vattali s endemie
v the South India whereas species like Arenga wighod, Calamus lakshmanae, Calamus metzianus and
Pinanga dicksoni are endemic to the Western Ghars, Bennnekia condapanna, Calamus dransfieldi,
Calamus nagbertai and Calamus travanconcus are endemic to the southern Western Ghats. Species
like Arenge wighti, Calermus longisenes, Calamus nagbettai and Pinanga dicksonii fall umder the
category of vulnerable in the TUCN Red List. Stilarly, species like Benninckia condapanna, Corypha
umbraculifera and Korthalsia lacroniosa fall under the category of rare species. Owver 198 species
belonging to monocotyledon famibies [other than palms and eattans) were planted m the garden an
different theme arcas such as bamboo garden, orchid house, medicinal plant garden, hydrophyte
garden, and xerophytes and succulent gardens Among them species like Ochlandra travancorica,
Pseudoxyrenanthera micheyr, Psendoxytenanthers stocksy, Crastrochilus Habelliformis and Corcuma
nelgherrensis are endemic to the Western Ghats. On the othet hand, species such as Oehlandra
serprong, Ancectochilus elams, Bulbophyllum rosemaranum, Seidenfia intermedia and Thchopus
sevlanicus are endemic to the southern Western Ghats Under this project, species of Dalbena vie
I beddomed, I3 candenarensis, 12 horeida, 1) lanceolania, D hinfola, I melanoxylon, I pamiculata,
I robynosa, [ sissondes, [ sissoo and 1) volabilts were planted. Among these eleven species,
Dbeddome:s and IX hormda are endemic to the Peninsular India, white 12 candenatensis and
2 rubyrinosa are endangered species,

For planting in the ex-situ gardens, plant specimens were collected primanly foom the natural forests
of Kerala while the geographic area of collecton extends through natural foreses of kamamka o
many locations in India. However, ornamental and commeroially important plants were procured
from pravate nurseries. All the species have been sdentified, labeled and presented in such a way that
visitors can observe the characters of each one of them.

The success of this Project was assessed by reconding the wisitors to the gardens within two years
{April 2008 to March 2010} of the completion of the Project. It was evident by the fact thar on an
average every month 11,485 visitors from the general public and 1,785 students have visied these
gardens These gardens are helping 1o tncrease awareness on the ecological, economic and cultural
significance of the wild plant species and their potentdal value as genetic resources. The students
from the local schools and colleges are visiting the gardens as it enable them 1o observe vanability and
adaptve modihications in the plant world, literally at their hometown.

However, like any other ex-site garden, most species culgvated here arc on an average represented by
only two of three speamens and the genetic diversity within wild species is not reflected. In this
context, the need for collecting more specimens, covenng a mange of diversity of wild species,
particulatly of endemic and RET species;, to fachmte permplasm distribution 18 aghlighted.
Importance of establishment of a seed bank/genc bank of germplasm in this ex-siu garden o
consetve penenc matenial has also been highhighted,
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1. INTRODUCTION

Biodiversity in the tropics s under threat due to habital loss for fliora and fauna in the face of growing
human population and soclo-sconomic factors causing over-explotation and endangarment of biological
resources. It has been cautioned that at the present rate of habitat loss, by the vear 2020 about a third of
the biodiversity in India would be lest or be limited {o isolated refugia of nen-viabla populations which may
enter into the vorlex of extinction (Nayar, 1897). When different biomes in India are considered, the loss
of tropical forasts could |l2ad to the highest extnction of spacies. This is becauwsa of the fact that the
tropical forests support communities with a rich array of spedies and the complex web of interactions are
likely to be more fragila than relatively simple and robust temperate ecosystems (May, 1875). For
instance, situated on the lap of the Western Ghats In the southwes! comer of India, Kerala covers an area
af ebout 38,863 km?, of which the extent of forest cover is about 10,3368 km?, From the forests of Kerals
about 10,035 plant species (22 percentage of total number of plants in India) distributed among
angiosperms (3,800 species) gymnosperms (4 species), pteridophytes (331 species), bryophytes {300
gpecies), lichens (520 spacies), algae (325 speces) and fungl (4,800 species) are reported (MNayar,
1987 When the endemic species alone are considered, Kerela has about 1,381 endemic angiospenm
gpecies (Sasidharan, 2002), including about 331 monocolyladonous species (Mayar, 12997). It Is also
reporied that out of 1,381 endemic angiosperms, 496 species come under rare, wulnerable and
andangarad species categories, occurming in isolated populations. Further analysis of individual
taxonomic groups of plants also indicated that in each group cerain species, particulary endemic
species, ara under threat.

In the Western Ghats regicn, even areas outside the profected areas such as agroforestry systams and
sacred groves are rich in flora and fauna. However, our primary, secondary and even higher institutions
af learning do not hawve such cumcula, which help students to appreciate tha richness of bsoresources and
their ecological and sociceconomic importance. Very often siudents are not exposed to different kinds of
ecosystems and hence are unable to cbserve and identify plants in the fiald. In this context, attempts
need o be made for effectve nature education and appreciation of boresources in the country, which will
inculcate in students and teachars at large, the importance of biodiversity conservation. Thus, the Kerala
Forest Research Institute, at its Sub Centre at Milambur has developed about 10 ha of land into a
Broresources Mature Park (Chandrashekara &b al, 2008), The Bioresources Mature Park has
consenvabion themes for the lower groups of plants such as algae, brvophytes and pleridophytes, plants
found in specialized ecological niche such as xerophytes (cecti and succulents) and hydrophytes
{aquatic plants), beneficial plants (eg. medicinal plants) and armamental plants (ag. archids), with special
reference to endemic and rare, endangered and threatened (RET) species.

It may also be mentioned here that from the Kerala par of the Western Ghats, a tolal of 21 species
belonging 10 genera of palms are reparted (Renuka et al., 1996). Among thesa 21 spacias, 5 species ara
in vulnerable category, 3 species are crtically endangered and 2 are rere species. Similarly in Kerala,
aighteen spaces of Dalbargia have been recordad (Nair, 19861 Many of thase spacias are of aconamic
value mainly as timber species, medicinal plants, forage sources and as plants that vield gums, resins,
dils elc. Besides, species such as Dalbergia acaciiolia, D, beadomel, 0. homida, D hornda var,
plabrescens, Domalabanca, D. sizsoldes and D. fravanconca are endemic to Peninsular India.



In all thess studies, the necassity of astablishment of ex- situ conservation cantres has besn highlighted
with an aim for conservation and oplimum utiisation of the genetic resources of the above mentioned

plant groups, Thus, Kerala Forest Research Institute, with the financizl assistance of Planning and
Economic Affairs (WGC) Deparfment, has made an affort to develop ex-sifu consarvation areas in the
Bioresources Mature Park of KFRI Sub Centre, Nilambur, with the following specific objectives:

&) To esiablish, slong a Bioresourcas Nature Treil, a live collection of species of Dalbergia and
monocolyledons with particular referance to palms, rattans and bamboo and other spacsas which
have conservation value and academic imponance.

b} To promobs nature education and ecolourism.

2. LOCATION AND CLIMATE

Nilambur, in Matappuram District of MALAPPURAM __ wAvANAD . ) .
Kerala State (Figure 1) is the place KERALA I {

{Road Motwork) Pl | -
where the world's first teak o R Ml e
plantation was raised during 1842- KOZHIKODE | 2
1844 by H.V. Conolly, the then L oy
collector of Balabar The histanc | hmﬁ‘"“:m' PR B Coer, Wt .I_J.J
importance of Midambur  also ___;—5;.‘.,;,,.' . Vedepuanry ad '
inspired the establishment in the i oo GO e, [ A o g N
year 1985, a Teak Museum at the % . - m::"m* e
KFRI Sub Centre campus (T€° 15 % b A LY
28" E longitude and 117 18' 14" N (i . Ly x PALAKKAD
latitude) (Figure 2). The Teak e .u....jmu I L =3
Museum provides information on e P
cultivation, management, utilization g f: i il o
and sotio-economic, ecology and i ;%
other aspects of teak (Tecfong ! ].; e . E;,:
grandis)- the reputed timber species e AN 3 E-“‘n_%__ o
of South- east Asia. Each month, an . mj. p—d o
gverage of about 9000 visitors = L bl
including farmers, members of the "\'Q_:;_“— .
general public, students and 7 _:i_j 2 ':ﬂ_:
researchers visit the Teak Museum - . oAl
and adjacent Bioresources Mature | = ' ﬁ:ﬁ, ]
Trail, both located in the KFRI Sub |~ =%
Centre campus (Figure 3). It was el i
aimed to establish ex-sifu gardans i

of monocolyledons and Dalbergia in
fhe Bioresources MNature Trail

Figure 1. Map of kerala showing MNilambur where the
Bioresources Mature Trail is presant.



The alfitude of the KFRI Sub Centre campus is about 65 m above msl, The annwal rainfall is around 2,360
mm, and it is during the manth of July that the area recenaes thea maximum precpitation of about 4322

mm whereas in January,
February and March the
precipiation is about 304
i, B.268 mm and 26 4 mm
respectively,. The mean
maximum and  minemum
temperatures are 37°C and
17C respactively. Surface
soll ks red (oxisol ) fine loamy
and tha sub-surface sail is
gravel and red sandy
Dwring the dry period, the
humidity is very less and
herbs and shrubs tend to
dry In fthe absence of
subsod moisture.

Teak Museum
B
Bioresources Natural Tral
it N lam bur

Fignerts & Wnageny from Digital Globe Geo-gye Shoesing he Teak Musawm and
Bigresounces MatureTrail at Milarmbur

Figure 3. A view of the Bioresources Nature Trail at KFRI Sub Cenire campus, Milambur
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3. METHODS
3.1 Plant collection
The plant specimens were alther collected from natural forestsiponds or procured from: collections of
other research institutes or bought from commercial nurseries. The specific locale of collection of the
varsous groups of planis is gven along with the descrplion of ex-siu conservation area/gardens in
Section 4.

3.2 Specimen maintenance

The collected specimans were maintained live either by planting in sail or in earthen pots. The waler
plants are placed in tanks of varying slzes. Plants which reguire cntical ambient conditions 1o survive are
maintained by controlling light and humidity fill they are planted in appropriate seasons and in appropriate
places in the gardedn.

The specimen thus collectad have bean categonzed anmd presented under the different ex-siu
conservalion areas such as palm and rattan gardens, bamboo gardens, Dalbargia germplasm area, efc
hMonocotyledons othaer than bamboos, rattan and palms ane presentad in differant thematic areas already
present in the Bioresources Mature Park,

4. THEMATIC ZONES IN THE BIORESOURCES NATURE TRAIL

4.1. Palm and rattan garden

The palm and rattan garden is esteblished in about 1.5 ha area (Figure 4}, This is an assemblage 66
palms Including of 30 indigencus and 36 exolic palms. The exolic species include those which ara
cammaonly seen in Indian parks, gerdens and along avenues. For each species, 2-5 plants werae planted,

e - Ll R N 6 TR PR
L ; 5 3y b froe Mgty - iy "‘1.- =
- - s L il i g . o .-: 1 - f




Since the soil is latertic and gravelly, for
planting each seadling, pits each of 1.2 x
1.2 ¥ 1.2 m size were dug. The pits were
later filled up with top soil and compaost to
a height of 60 cm below the ground level. S
Later the seediing was planted at the
cantre of the pil, coversd with soil up to
collar level. Between palm, a spacingof § ==
¥ 5 m was maintained. Planting was done
by the onset of scuth-west monsoon, ie
May-June, Shade, wusing shade-neis
which allow about 75% light, was
provided during the first year after &
planting for voung seedings. A plant
guard mada of fish nat was fixed around
each seedling io protect them from wild
boar and bandicoots,

Around esch plant, an area of 1 x 1mwas
cheared and ts border was raised using S8
laterite bricks. The height of the brick
border was around 25 cm above the ||
ground level. The basin thus formed was s
filled with partially decomposed leal ltter
and freshly fallen leaves. Mulching was
dong at the close of north-2ast monsoon
{October- Movember). The purpose of @
mulching was to avoid wead growth ==
around palms seedling, control soil Calamus vattayila Chamadorea saifritzi
erosion and add organic matter to the soil by mulch decomposition. However, despite mulching, soma
seedlings showed poor growth. In such cases, inorganic fertifizer (100 gm ureg, 200 gm super- phosphate
and 200 gm muricate of potash) was provided in spiit dose dunng May-Juma, September-October,
December and February, During dry summer manths, plamts were irmigated daily at the rate of 25-32 liters
of water per plant

The palm garden is located in a gently sloping area. Thus renches were dug across the land fo conserve
excess water during the rainy season and conirol soil erosion. The garden is developed not only for
aducational purpose, but also for the enjoyment it offers to the visilors by having a turf grass, several
omamental plants planted around teak and other irees interspersed in L Apart from the lawn grass,
Arachis pintoii, Wedalia chinensis and Heferocendron elegans are planied in blocks. The garden is
enciosad in a live fence composed of plants such as Bougainviiea buttiana, B, glabra, B, peruviana,



B, specfabilis, Hibiscus rosa-sinensis "Kalyani'H, rosa-sinensis "Paray Lancester hybeid', H, rosa-sinensis
"Pralific’, H. rosa-sinensts “Snowflake', H. synacus, H. lifaceus "Tricolor” and Pandanus amariliyfolia
However, since animals like wild boar and rabbits, which are common in the campus, damage plants, a
split bamboo fence was constructed around the garden.

Korthalsia laciniosa Phoenix syfvestris
The spacimeans (Tabla 1) ware collected from natural forest areas of Nilambur, Neliampathy in Kerala,
Chickmagalore in Karnataka and villages in Palakkad Districl. Some of the specimens were also provided
from the palmatum established in KFR| (Renuka, 2008), Plants were also brought from Lalbagh in
Bengaluru, Atmanilayam Mursery, Parassala and Tropical Botanical Garden and Ressarch Institule,
Falode,

FPinanga dicksonii Corypha umnbracwifera



Table 1, List of species planted in the palm and rattan garden of Bioresources Mature Trail at Nilambur,

1. | Aiphanes horida 34, | Corypha vlan®

2. | Areca catechu® 35, | Cyrtostachys renda

3, |Arecasp. 36, | Dasmonorops kwzianus®
4, | Areca tiandra® 37, | Deemonorops rarispinosus”
6. | Aranga eviplen 38, | Dypsis decany

B. | Arenga hookeriana 38, | Dypsis lutescans

7. |Arenga wightir " 40, | Elseis guineensis

B. | Arenga sp. 41. | Howea foresteriana

8. | Benfinckia condapanng® ®"" 42, | Howea sp.

10. | Bismarckia nobilis 43. | Hyophorbe lagenicaulis
11. | Borassus fabeailifer 44, | Korthalsia laciniosa® "o F
12, | Calamus baratangensis® 45, | Korthalsia rogersi®

13. | Catamus brandisi® 727 46. | Larntania lontaroides

14. | Calamus dransfaldi” =% 47. | Licwla grandis

15. | Calamus lakshmanae® 48, | Licwia spinosa

16. | Calamus longiselus* #I¥ 49, | Livinstona rolundifola

17. | Calamus metzignus®™ "™ 50, | Mascarena revaghaniis
18. | Calamus nagbettal ¥+~ 51, | Nypa fruticans®

189. | Calamus pseudotenuis®, e 52. | Phoenicophorium borsigianum
20. | Calamus ralang 53, | Phoenix pusilis*

21. | Calamus stoloniferus® 54. | Phoenix roebeleni

22. | Calamus thwailesi® 55, | Phoenix sylvesiris®

23. | Calamus fravancoricus® =& 58, | Pinanga dicksonii*,*5¥
24. | Calamus vattayia® Wo 7. | Pritchardia pacifica

25, | Caryola urans® ™ 58. | Piychosparma macartiwuri
26. | Chamaedorea elegans 59. | Raphis excelsa

27. | Chamaedorea metallica 60. | Ravenea insigns

28. | Chamaedorea seifrifizi 61, | Rawvenea rivularis

29. | Chambeyroni lapidota G2, | Rovsteonia regia

20, | Cocos nucifera” 63. | Syagrus romanzoffiana
3. | Cocathrinax alala &4, | Wallichia disficha®

32, | Cocotfwinay sp. 65. | Washingtonia robusia

33. | Corypha umbraculifera®, "= " 86. | Wodyetia bifurcata

* Indigenous species. WG endemic to the Western Ghals, SWG: endemic o the southem Westem
shats, ¥; Vulnerable, R= Rare, T, Threatensd,




4.2 Bamboo Garden

An area of 0.25 ha, adjacent to the already established plols of adible bamboo in the Sub Cenfre campus,
was demarcated. Since it was decided to plant three 1o five propagules per species of bamboo due to the
space imitation, & linear design of planting was adopted, The propagules of Bambuse sinafa, Bambusa
fuldoides “Ventncosa' and Dendrocalamus asper, obtained from the bambusetum established in KFRI
Field Station at Palappilly, Tropical Botanical Garden and Resaarch Institute, Palode and a few private
fiurseries in Thissdr, Wayanad and Bengaluru, were planied. A list of bamboo spacies, including thosa
planted as part of the present project in the KFRI Sub Cenire are isted in Table 2.

' Tahla 2. List of species in the bamboo g:in:lnn of KFRI Sub Cenfre, Nilambur
1. | Bambusa baicoog 14, | El'endmcﬂ.lﬁmus giganteus
2. | Bambusa barmbos 15. | | Dendrocalamus hamitfarni
3. | Bambusa muitipiex 16, | Dendrocalamus fangispathus
4. | Bambusa nutans 17. | Dendrocalamus membranaceus
|5 | Bambusa palida 18. | Dendrocalamus sirictus
| 6. | Bambusa palymorpha B EE ﬂmﬁmmﬁs‘m?m wa
| 7. | Bambusa siriata 20. |H.-1'&.rncanna baccifera
8 | Bambusa tulds 21. ! Ochlandra scriptoria =90
8, | Bambusa tuidoides Veniricosa' 22 Ochlandra lravancorica &
| 10.| Bambusa vuigaris 23, | Pseudoxytenanthera ritchey e
| 11| Bambusa wamin 24, ‘.Thj.-'mnsramys oflven
| 12, | Dendrocalamus asper 25, | Thyrsostachys regia
| 13. | Dendrocalamus brandisit | | -

Wi endaemic to the Westem Ghats, SWE: endemic to the southem YWestem Ghats.

For planting bamboos, pits wera prepared about
1-2 months in advance Le., during the months of
March-Aprl. After clearing the land pit locations
ware marked on the ground through measurement
fo ensure the desired spacing. Pis of 1.2 x 1.2 x
1.2 m wera dug to provide adequats room for the
spread of root system. The pits were later filled up _
with top soil and compost up to a hesght of 60 cm ' Ochlandra travanconca
below the ground level, A few days before planting, soil in the pit was fturmed over thoroughly and
weeds and competing vegetation within a radius of 1.5 m from the pit were removed. Later the propagule
was planted at the cantre of the pit and covered with enrichad soil up to the collar lavel. A spacing of T x
7 m between o palms was maintained. Planting was done by the onsel of south-west mensoon, e

May-June, If there was no rain while planting, plants were imigated with 12-20 lifres of waier per plant in
order to provide the required modsture to the rhizome and roots, and to compact the loose soil around the
plant. Watering was done at daily intervals initially and once in three days later fill the rain commenced
Plant guard made of fish net was fixed around aach plant to protect it from wikd boar and bandicoots.



Spol weeding was done at a
radius of 60 cm around the
planis after oul-planting.
Since the summer in this
locality s harsh and dry,
mulching arcund each plant
was done 0 encourage
growth  through  reduced
evaporation of soll water
Dwring the posi-monscon
season, the soil  was
loosened to improve asration.
A few plants did not survive
and thus replanting was done
as and when the casualty Vs ;
was noticed, Dendrocalamus asper Bambusa pallida

To protect the plants from fire during the dry season, fire-line, which is about 5 m wide was established
In the project penod, during January-February, the soil was heaped around the developing clump
followed by mulching with green foliage and leaf litter to allow and ease shoot production,

Dendrocalamus giganteus Dendrocalmus hamifioni
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4.3. Orchid house

With the financial support of the Depariment of Biotechnology, Govt, of India, the KFRI has already
established an Orchid House {Figure 5) in the Bioresources Mature Tral at KFR|I Sub Cenire

{Chandrashekara et af,, 2008}, The Orchid House, with an area of about 108.68 m*, houses TB species of

orchids, which represent both terrestrial and epiphytic orchids. As a part of the present project, the Orchid
House hias been ennched by introducing species and vanetes (Table 3} which were not represented

o L l,-_ 1‘5‘__ r

m o

Figure 5. Orchid House in the Bicresources Nature Trad at Nilambur

Flanting was done in pots, Mud pots and plastc
pots of 15-25 om diameter with several large holes
on the sides and boftom were wsed. The pots
wara filled with broken terracotta tle and brck
bits, chopped coconut husk and charcoal. The
plant propagules after dipping in fresh and clear
cow-dung soluticn were planted above the
medium and provided proper support. The clear
supernatant from a sclution of fresh cow-dung
was also used for irmigation for a few days. Orchids
were spraved with the supematant liquid of
cow-dung slurry once in a month, Faliar spray of
fertiliser mixture of N, PO, and K,O in the ratio
3:1:1 during wegetative period and 1:2-2 dunng
flowearing period was applied, Such a mixture with
g dosa of 2-3 g per litre of water was applied to the
soll bwice a waek.

Dendrobium “Joy Concert x Samut Song Kram'




Table 3, Orchid species and hybrids planted In
the Orchid House of Bioresources Nature
Trall at KFRI Sub Centra, Milambur

ACAMPE Prasmarss

Asrides nngens

Anoeciochilus alatus™

Ansariochilus 50,

Bulbophwium rosemarianurm™a

Calanthe sylvatica

Clesnsioma fenufalum

Coftonia peduncularns

Cymbidiuwm ansifolivm var. heemaiodes

Dendirobiwm chnsantiam
Dendrbiwm fmbraium
Dendrobiwm nuizns

Epichendrum radicans
Erig dalzelli ™
Ewlophia spectabilis

Gastrochilus Raballiformis™

Habemaa Brachiyphyla

Habenarks planfagines

Lipars odoraia

Mendlia crocifonrs

Phalus rankenvilias

Pholidats imbncsia

Polystachya concrela

Porpax reticulata
Seidonfiz indermegdia 57
Seidenfia rheadi =w

Spalhogiolis piicals

\anilta planifolia
Zeuxing longilabris _
Hybrids of Orchids a ™ oid!

Arachive (pure white) Dendrobium densifiorur

Arachmis (yellow ribban]

Arachnis (light yallow with brown spot)

Arachmis (white with light brown spat)

Arachnis (ight yellow with red spol)

Arachnis hybrid ‘Muhammed Haneef

Arachms ‘Muskifiora'

Aranda [Arachnis x Vanda]

Catileya 'Coarula Capn’
Dendrebivm ‘Chrysanthemunm’
Dendroblum Joy Concert x Samul Song Kram'

Dandroblum ‘Madam Pompadour | - Parpax reticidala
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Table 3 {cont'd). Orchid species and hybrids
plantad in the Crohid House of
Bioresources Matwra Trad at KFRI Sub
Caanitre, Miamibar

Cendrobium 'Madam Vipsr'

Dendrobirn ‘Marico White'

Dendrofium 'Ooly’

Dendrobium (Black)

Dendrobium (light rosa)

Dendrabium (dark rose)

Dendrobium 'Sonia 18'

g™

Dendrobiium Madam Viper'|

Dendrobium ‘Sonia 28

Dendrobium "Waibiu Baam-,-

S s ——

Dendrobium ‘White'
Mokara E‘.a.t:,.'psn

Mokara Calypso Dark Rose

akars ‘Chark Kuan Pink’

e e e s aa

Makara ‘Cintha Manis®

Mokara 'Geatty’

okara 'Kalwin'

Mokara ‘Madam Funny

tokara 'Panl’

okara ‘Philippines’ » ‘Kaisum'

Mokava light violet

Orcidium 'Dancng Gat

Cwcidivrm 'Bob Cat’

Cncidium 682

| — e o

Orcidinm 854 LCC

Fhaleanapsis {kght grean)

Fhalzenopsis {pank)

Piralaenopss (white)

e oy ==y

Spathogion!s plcata “alba’

B T TE e

Vandsa 'Arun Sree Beauty’

Vaanida 'Suksmran Sunkght’

Vanda 'Patoharees Defight’

anda ‘Kultana Gold’

Vanda 'Masaco yvamuda x Tokyo Blue'

Vanda "Vasco Pine River Pink'

Yanda coernses

Vanda ‘Ruby Prince’

Vanda ‘Rabert Delight’

Vanda spathulata

Vznds lessallala

WG andemic ta the Westerm Ghats,
SWGE: endemic 1o the southemn Wesiem Ghats

Vands 'WMesaco yarnuda 1 Tekya Blue'
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4.4, Medicinal plant Garden
In the KFRI Sub Cantre, Nilambur, as a par of another project, a medicinal plant garden has already bean

established (Figure &) (Chandrashekara ef &, 2008), Plants which have been introduced in this garden
as part of the present project are listed in Table 4.

Figura &. Medicinal plant garden in the Bioresourcas Mature Trail at Milambur

For each specias, a ralsed bed (45 cm high, supported with roof tiles) of 2 m x 2 m was formed (Fig. 8).
Af the time of bed preparatinn s kg of mmpua# was Epplied a5 basal dose for each bed, After planting,

mulching with partially decomposed
leawas was done fo protect soil as well

hqlb,,,;:"*:&b '-'-,— L0 | as for good growth of plants. Weeds

h&p e ‘_'

N -.,‘ Ghr._..#!'_.ﬂ“’ﬂih:‘;mu ~ K ware removed regulardy, while the
§ - i N A i e : A
N Y —— § —— - earthing up and compost application
T TR L B, e & | weredone every alternate month. Soil
T ! : g :

was kept sufficiently moist by watering
daily once or iwice
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Table 4, Monocod species plamted in 1he Medicing

Plant Gardan of the Bloresources Malune
Trall at KFRI Sub Centre, Niambur

Alirea cRICaErala

Spacies Family

Aloe verd Aloacens
Gt asiahicum Amaryllidaceas
Aponus calamus Aracess
Amovphophatis campanuwisius | Aracess
ASDSEUS FACEMAsUS ASpArEQACERE
ANAnas cormoses Bromeliaceas
Commaelng benghalensis Commizlinacean
Costus piclus Costaceas
Costus Speciosus Coslaceas
Cyperus distans var, distans Cyperaceas
Cyperus plosus Cyperacess
Cyparus rofumius Cyparacesa
Dvoscones bulbifers Dioscoreaceas
Lhiosoonea hspida Diosconeaceas
Dhesconea penfaphyla DiosoonEanean
Curculigo orchioides Hypoxidacese
Elonoss superbs Liliaceas
Lirgiirea indica Liliaceme
Mavanla arurdinaces Maramaceae
Marants arundinacas "Variegata' |Marantacess
Stachyphrynium splcafum™ Marantaceae
Ensefe superbum™ Musaceae
Pandanis amaryifoius Pandanacoan
Pandanws adonfer Pandanaceaa
Anslida selacea Poaceas

Ciwx lacrymma-inbi Poaceas
Cynodon daciyian Poacean
Hedaropogon conborfus Poacaas
Hygroryzs anstsda Poacess
SacchanuT Qo Poaceps
Trichopus Zeyanicus™" Trichopodaceas
Srmilax zedanica Emilacacean
Alpinia calcarata Zingiberaceas
Alpinia galanga Zingiberacens
Curcurna amada ZingibEracean
Cuvcurna aomabca Zingpksracese
Curcumma ianga Zingib=racess
Crveuma pedlgherrensis®™ Zingibaracese
LCurcurma Zedoana Jinpbsracens
Hedychium coronariwm Zingberacean
Kaempferia galanga Zingiberacess
Kaemplerla rolunda ZINgIDETacese
Zirrgihar cificinie Zingiberacene
Zirgibar zarumbet Zingitsracese
FI- encemic o paninsular Inoa, WEC endamic ko tha

Weslem Ghats. SWG: endemic be the southern Westarn Ghats.
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4 5 Hydrophyte gardens

Hydrophytes can be broadly categorized into fleating
hydrophytes, submerged rooted hydrophytes, flcaling
leaved, anchored or rooted hydrophytes and
emergent rooted hydrophyites. In the Hydrophytes
Garden of the Bioresources Mature Trail at Nilambur
(Figure 7], monocotyledonous species representing
the above mentioned hydrophyle categories were
planted (Table 5 Figure 7). Plantng was done in
concrete pools and fubs of different dimensions. The
bottom of pools and fubs was filled with rich clayey
soll o provide encugh nuirition. Waler planis are
heavy feedars, and will not bloom unless thay receive
proper murition.

Thus the soil was ennched by providing well-
decomposad callle dung manure. Tha manuna
was first placed in the bottom and then covered
with clayey soil to prevant the floating of
manure. Around the pondsitubs some
ornameantal leaf or flower beds were also
placed, The ponds and tubs were cleaned
pocasionally and plants were timmed as and
whian reguired. Onca in a yaar, replanting was
dane after the organic matter from the botiom
of the container ware taken out completely and
replaced with fresh nutrient rich clayey soil

MNypa frufticans = ._:,a..
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Figure 7. A view of the
Hydrophyte garden
in the
Biorasourcas Mature
Trail at Milambur



Table 5. Monooo! plants planted in
the Hydrophntes Garden of
the Bioresources Mature Trail
at KFRI Sub Cenire, Nilarmbur

AlemEtEceas

Haledeha ranunculoides

Ecitimhionus palecioliis

Limnophyton obiusifolium

Saqiiana guayansansis

Aponogetanacess

Aponogmon ralars

AFpceEae

Acorus calamus

Cryplocoryne spirais

Arecaceas

Nypa fruficarts

Cyperaceas

Cyperus dislans var, dislans

Cyparnis malaccensis

Cyparus pangonei

Cypanus fenulsplcs

Fui —

Mol drurm eToru

Erincaulacess

Eriasanan ainereurm

Ernocauwion robusio-brownianom

Enacawion xerambarmuam

L i G n

Levmna parpusiia

Spirodela polyrhiza

Poaceas

Desmostachya bipinnais

Echmochiog frumarkaces

Saceharum Sponiansaum

Sacciolapis mdica

el
| .

Schoenopeclius auriculaius|
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4.6 Xerophyte and succulent gardens

Plants adapted to dry or desest conditions are collectively known as xerophytes. One of the most
important edapiations seen in such plants is for the prevention of water lass. The four main ways by which
xerophytes prevent water loss are reducing transpirabion, increasing water storage, having modified plant
parts like thoms, and growing during early hours and cooler sessons. Succulents are xerophytes. that
have developed storage structures, in which they hoard water, enabling them to survive perods of
drought

@ TR LT
Figure 8, A view of the rock garden in the Bioresources Nature Trail at Niambur
I Succulents require plenty of air and
sunshine, Such cutdoor xerophytes
and succulents wera planted in a
specially designed rmocky mound
{Figure &), However, marny of tham
cannol withstand direct scorching
sunshine, Therefore, in ihe
Bioresources Nalure Traill at KFRI
Sub Centre, to grow succulent
planis a house, with fibre glass roof
and the wall hatf-way bnck worked
and the rest with metal gnll was
constructed, A raised platform was
used for positioning potted plants to
ensure adeguale flow of wind
{Figure 9).




Table 6. Plants planted in the xerophyte

and succulent gardens of the Biore

sources Nature Trail at KFRI Sub

& list of species planted (s given in Table 6. Plastic pols
were used for some plants which reguire less watering and
low sodl mostura. However, clay pots ware used for tall

Centra, Milambur

planis because they provide stability to plants and can help

fo mitsgate the effects of ovar-watering. The size of the pots

was just large enough to accommodate the plants; nether

foo Big nor too small to prevent o damage the plants and

encourage plant growth. The xerophyles and succulents

which have fibrous roofs were planted in clay or plastic
pans. The pots and pans with drainage holes at the boliem

and the sides were used since they allow water and air to

pass through ensuring enough aeration of the roots and

guick drying of pot compost, thus promoting root growth

and minimising the possibility of root rot

Species Family
Beaucanes recurvdla Apavaceas
Cordyfing termmalis Agavacess
Furcraa fostida A vaCERE
Yucca aloedfolia AgavacEae
Yheta whippiey Apavaceas
Adoe bakeri Aloaceas
Alpe barbadensis Aloaceas
Alog byavifolia Algaceas
Alns jucunds Aloaceans
Alog fvenng Aloacaasn
Ao varsgala Aloacess
Alog vers Aloaceas
Gastena liputang Alnaceas
Gasians vermucoss Aloaceas
Hawarthis altenuats Aloaceas
Hawaorthia cuspidats Aloaceas
Hiworihia  fasciaa Alpaceas
Hawaorthia huwmoius Aloaceas
Haworthia limifola Aloaceas
Hawaorthis relnwandhy Aloaceas
Euchavis korsakawl Amaryllidecess
Pancralium inflarum Amanyllidecess
Zepinramthes cannala Amargdlidaceas
Zapinyrantfies roses Amandiidacese
Aptania cordifolia Aracene
Ananas manus Bromeliaceas
Crypranifius bivifalus Bromelincean
Cryplaniines praetexiug Bromeliaceas
Mooregala carciinas Bromeliaceas
Commeling benghalensis | Commelinaceas
Merrdania peucillors Cammalinacaas
Tradescantia spalftaces Commalinacage
Tradescanta sebvina Commelinacaas
Sansewviera cyimdnica Lillaceas
Pandanirs sanden Pandanacess
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For praparing the pot compost, red and
laterite soil was collected. The soil was
amelioratad with lima and annched with
organic matter. Both xerophyles and
succulants, in general, prefer
well-drained, porous pot compost. Thus
in the pot compost medium to coarse
sand to clay and silt were mixed al a
ratio of 6:2:2. All the mgredients, before
fring, ware subjacted 1o solansabon.

Sanssviena cyindrca

Befare planting in pots, the rocts were
examined carefully. Roots showing any
indication of rot or other infection was
removed and the fungicide treatment
given. Inside the paot, file peces were
placed over the drainage holas
arch-wise. Then about %" of the pot was
filled with small piecas of bricks followed
by a layer of gravel or coarse sand to
ansure good drainage and fo check tha
soil from being percodated out with water.
To leave room for watering, the pot was
fillad leaving a gap of 2-3 cm at the lop.
As xerophytes and succulents in general
are zhallow rocted, planting was also
done reasonably shaliow. Flanting was
always done with fresh dry compost.

Baeaucharnca roecuryvatn

enup a0 3BT

Heaucarmea recurvala

Afier this, plants were placed in shady but airy locations. for
a few days. First watering was done after 15-20 days.
Subsequent watering was done twice 8 week during
summer and ance in a weak dunng rainy season.

Care was taken fo avoid damp envronment, over watering,
insufficient drainage and watering in warm pot compost. As
& precautionary measure, routine spray and secil drenching
with a standard furngicide at 34 weeks interval throughout
the year was done
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4 7 Genepool of Dalbergia

In the KFRI Sub Centre campus, two species trail plots, namely evergreen forest species plot and a
miscellanaous free species plol ware established as a part of two earlier resaarch projects. Since thare
WES N0 space in the campus o establish a separate Daibengia genepool garden, it was decided to plant
differant species of Dalbergia in available spaces of the ftwo above mentionsd plois.

Figura 18. Datbergia homida and D rubiginasa planted in the geenpool of Dalbargia of
Bioresources MNatura Trail at Ndambur

Al least 20 seedings/wildings per speces wene collected. Wildlings of D. beddomal were collected from
the stream banks of Perivar Tiger Reserve ares. O candenatensis, in general, is 8 companent of
mangrove vegetation. Its wildlings were collected from the \Valapattanam estuary in Kannur District.
From the maoist deciduous forest paiches in the Kanjirakadavu of Mew Amarambalam Forest Range of
Nilambur Forast [South) Division, the wildlings of D. horrida and D. Iaceciana were collacied. Indiiduals
of Diistifolia, D.pamcwlate and D sissoides were collected from moist deciduous foresis tracts of
Nilambur, Vanaimpuzha and Nedumkayam respactively. In tha moist deciduous forast patches of Dhani
Reserve Forests in Palakkad Forest Division and Kasaragode Forest Range in Kannur Forest Division it
was noticed that the distribution of seedlings of D, rubiginosa and D. volubilis was sparse. Therefore, a
survey was made in the forests of neighbouring state of Karmataka, from where the two speces were
reporied. Durng this survey, wildlings were collected from the nver banks adjacent to semi-evergreen
and molst deciduous forests of Kempuhole Forest Reserve and Agumbe Forest Range. Private nurseries
in Thrissur, Bangalore and Mysore were the sources of seadlings of D. sissooand 0. melanaxyion

Under this project, eleven species namely Dalbergia beddomel, D candenalensis, D. hornda,
0. lanceclana, D. fatfola, D, melanoxylon, D, panicuiata, D, rubiginosa, D, sissoides, [, sissoo and
D vaolubilis ware selected for planting. These species were identified following a dichotomous key for the
genus Dalbergia given by Nair (19686}, Among eleven species, D .beddomel, D. homde are endemic io
paninsular India, while D. candenatensis and D. rubigincsa are endangared species.
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3. DISCUSSION AND CONCLUSION

The major objectve of the Western Ghats Development Programme of the Department of Economic and
Planning Affairs, Govt. of Karala, s to undertake activities for a) presarving biodivarsity of tha Westam
Ghats, b) creating awarensss among the people on biodiversity richmess of the Western Ghals,
c) educaiing the people for preservation of the "Resource Trinity"-Land, Water and Biomass, and
d) devaloping approaches for sustamnable utilization of natural resources to prevent further ecological
degradation in the Westemn Ghat region. Cne of the goals of Kerala Forest Research Insfitute is 1o
dissaminata knowledge and information on forest-related matiers o end-users, farmers, students,
general public and transfer of technology to stakeholders for social benefits. Thus the specific aim of the
project to establish an ex-situ garden of Dalberigias and monocotyledons in the KFRI Sub Centre at
Milambur was io play a significant role for increasing public awareness of the value of biodiversity
consarvation needs. The success of this project is evident by the fact within two years (April 2008 to
karch 2010) of the completion of the Project on an average every month 11,485 visitors belonging to the
general public and 1,785 students have visited these gardans (Figure 10).
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Figure 10, Number of general public and students visiied in each month dunng 2008-2010 1o the
Bhoresources Mature Trail al KFRI Sub Cendre, Milambur,
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These gardens having several wild monocots and Dalberglas are helping to increase awareness of the
ecodogical, economic and culiuwral significance of the wild plant species and their potential value as
genetic resources. These gardens are also helpful to the local schools and colleges as the gardens are
enabling the studenis o make frequent visit and observe variability and adaptive medifications in the plant
world, literally at their hometown. The gardens are providing an opportunity to the visitors, particularly the
student community, to develop a general aesthetic regard and respect for plants,

In fact, the Convenfion on Biclegical Diversity (CBD) advocates that the ex-sifu gardens should involve in
national issues of biodiversity consarvation and sustainable development. At the same time, the CBD
expects from each signatory couniry to offer ex-situ gardens more chances to gain greater imporiance,
profile and recognition of their central role in plant conservation, Thus in the context of recommendations
of CBD and Malional Biodiversity Conservation Action Plan, the newly established ex-situ gardens of
manccotyldons and Dalbergia st KFRI Sub Centre campus will enable to cantribute as one of the most
effective multiplers for increasing public awareness, educaton and training. |t may alzo be mentoned
here that five specimens of over eleven species endemic ta Western (Ghats, eight species to the southam
Waestern Ghats and another eight species endemic io Peninsular India can ba saen in the newly
established ex-sifu gardens, Amaong them six species come under vulnerable category af IUCN while one
under threatened category and another three under rare category of IUCN (ILUCH, 2000). Howewver, like
any ather ex-situ garden, most species cultivaied here are on an average representad by only two or
fhrea specimans and the geneatic diversity within wild species is not reflected. In this context, further
attempts can be made io collect more specimens covering a8 range of diversity of wild specles, particutarly
endemic and RET spacias, to facditate germplasm distnbution. Collection of accessions directly fram the
wild also reduces the effect of domestication on the genetic make-up of the accessions. Alempts can also
be made in this gardan to start a seed bankigene bank. To stard with, & gene banki'seed bank of
germplasm that is very well documented from thair living plant collection can be established.
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