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[[ Abstract ]]

Botanic gardens and their functions in society hdegeloped through the years.
Originally established for study of medicinal plaum the mid-sixteenth century, they
morphed into active sites for introduction, cultiva and dissemination of
economically important crops during European exjganf colonies in Asia,
America and Africa during the seventeenth—ninete@enturies. During the second
half of the twentieth century, importance was pthoa the need for conservation and
sustainable use of biodiversity. The increasinganidation and human population
growth during recent decades have resulted sigmifitoss of habitats in the urban
landscape and accompanied by many environmenthlgmns. The main aim of the
study is to study the physical landscape of tharioal garden and to examine the
facilities prevailing over there. The data has bgatinered through both primary and
secondary sources. Quantitative data collectionhatt are used dominant in the
present study and Qualitative study also used tavkime perception of visitors. Data
processing has been done on the basis of variatitative techniques. The data has
been represented in the form of tables and Maps.
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Introduction

Study of landscape was a core topic of geograghyas$ seen as a unique synthesis
between the natural and cultural characteristica akgion (Marc Antrop, 2001).
Landscape is generally considered as a visual phenon that has many layers like
landforms, land cover, land use etc., and it's tdmnposition and perception
(thinking, understanding, preferences) of theséeint layers that all get together
and, their interactions form the landscape. Cuitngaplants for food and pleasure is
as ancient as the civilization of human societ&sly botanic gardens, dating back to
the middle of the sixteenth century, were physiglgas established for the study of
medicinal plants at European universities. Early lwstanic gardens were defined as
‘places open to the public and in which plants webelled’ (Powledge, 2011).Avery
(1957), described botanic gardens as primarily gp@natdoor collection of labelled
living plants in aesthetic landscapes, playing passoles in their communities.
Botanic Gardens Conservation International (BGGHe world’s largest plant
conservation network and the lead organizationtfa Global Strategy on Plant
Conservation (GSPC), defines botanic gardens agutnsns holding documented
collections of living plants for the purposes ofiestific research, conservation,
display and education and identifies the followargeria that an organization needs
to meet to be considered a botanic garden (BGCI6R0The presented study has
tried to study The Sarangpur, Chandigarh Botani@akrden with the help of
landscape approach. The objectives of the studtoastidy the physical landscape of
the botanical garden and spatial composition of ftbea in the botanical garden.
Another objective is to examine the facilities pd®d in the botanical garden which
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will help us to understand theiews and expectations of the people visitin
botanical gardenTo achieve the goals of the study the primary dsagenformation
from secmdary data sources has been collected. Field cdusamy intensive fielc
surveys, focused consultancies has conducted with the target grou

General Characteristics of Botanical Garden

Chandigarh, the 'City Beautiful' is located insithe foothills of Shivalik and is
blessed with a weather that is appropriate to aoccodate the variety of species
plant life of various climatic areas. It is probta putting in place a Botanical Gard
right here as a way to conserve the plants of itiaity as well as thse uncommon
and close to extinct species. With this historgast Chandigarh Administration h
Entrance Gate mounted a Botanical Garden neargeill@arangpur. This gard
spreads over 176 acres of land and has been cednetth the character reser
called Patiala-kRao wooded area through a causeway. P-ki-Rao wooded area
spreads over 350 acres of land. Gen. (Retd.) SHrigies, Governor of Punjab
Administrator, U. T. Chandigarh, the champof the cause of environment akeen
nature loer, guided the project through his constant inspinaand guidanc H.E.
Inaugurated the lawn in January, 2007. This lawilsivabsolutely advanced wou
be one among the biggest in this place. The gardesists of 15 Botanical Sectiol
The primary an of putting in of the Botanical Garden is to stlldies, schooling, «
situ conservation of plants and to spread atterdlmput our floral historical past.
addition, the garden would assist promote-tourism in Chandigau.

L ocation: The CHANDIGARH BOTANIC GARDEN
bOtanical garden | S;_RANGPUR, UT CHANDIGARH ‘; )
situated in village O ; *,
Sarangpur on Kuré a "4, SARANGPUR i
Chandigarhroad abou
6 km from Chandigart
bus stand and 80nk
from Patiala. It spreac
over an area on 1; LEGEND
acres. The place 2
identified in the stud
of the flora of the L= =
region (Fig. 1). Figure 1: Locational mapf the study are
Source Forest Department, Chandig
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Spatial Organization of Botanical Garden

1. Administrative Block (Office-cum-nature-interpretation-centre): The office
building near gate no. 1 has been constructed as Natuteténpretation Centre. Tt
exhibits related to medicinal plants and other Kirad flora and wildlife will be
displayed here to create awareness amongst thesnassut the nature, environme
medicinal plants, forests and wildlife. A conference hall lwin capacity t
accommodate more than 100 persons would be utilisedducate the studen
farmers, NGO'S and other interested groups. Wopslhod other activities related
environmental education Il also be carried out in the conference |
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2. Library: There is a small library in administrative blocktlwwbooks on medicinal
plants, forestry, wildlife, environment and setrohgazines related to ecology and
environment. The visitors will have free accesthlibrary.

3. Energy Park: The Chandigarh energy parks also built in the boghrgarden by
Department of Science & Technology & Renewable Byerthe Chandigarh
administration. The energy park constitutes a @agetwith 500 LPD solar water
heating system, solar cooker, solar drum, solaeslsolar still, solar pump, water,
flapping wind mill, solar PV plant 5 KW to power lakits in the conference hall and
library.

4. Lakes. Two lakes have been developed along Patiala-ki-Ba in botanical
garden covering 15 & 8 acres of land respectivEhese have been so designed as to
harvest rain water. These aesthetically designetérwaodies will also act as a
percolation tanksWater bodies: In addition to the lake, 5 more water bodies have
been developed inside the garden. These waterduadliealso harvest the rain water
and add to the beauty of the garden. Besides, ulfgope here too is to recharge the
underground water aquifers.

6. Nursery-cum-Research-Block: An exclusive nursery for botanical garden has
already been developed over 2 Acres of land. Isist® of a green shade net-house
and a poly-house too. Saplings of medicinal plantésalready being distributed to the
individuals/organisations for the promotion of n@dal plants/herbal gardens in UT
Chandigarh. An area of 1.5 Acres has been keptrwedefor herbarium and the
research block.

7. Fern House: The first-ever Fern House, created by the Departroeforest and
Wildlife, Chandigarh, contains 22 species of fedangs to be found throughout
Shivalik Hills. The plants include the lypteris,eH$ cretica and black maiden hair
fern.

8. Roads and Pathways. To go round the garden, a five km. Cycle track &rim.
Concrete pathways have also been constructed ®dlase access to each section of
the botanical garden. Sireditation huts have been erected/ constructed in the
botanical garden. There is a provision of toiletd avater posts all along cycle tracks
and Pathways.

Botanical Section: The garden is consist 15 botanical/plant specietoss. The
sections are; Medicinal plants section, Aquaticngdasection, Pinetum, Palmatum,
Bambusetum, Bulbous garden, Sacred Grove sectiatrjtin Section, Cactus &
Succulent  Section, Rare plant section, Arboretumapadese Garden,
Ornamental/Flowering plant Section, Tropical Raie&t Section 15.Ficus Grove
Section.

Floral Composition of Botanical Garden
The garden comprises with 15 Botanical Sections.
1. Medicinal Plants Garden: Medicinal Plants Garden/ Herbal Garden has been
developed over 40 acres of land. More than 75 speaufi medicinal trees and
55 species of medicinal shrubs, herbs & climbexgelaready been planted in
this section (fig. 2).
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Botanical Name Commch 1ame Baotanical Name "Common Name | Botanical Name | Common Name
Acacia Folimas Prerospermnun Kanak champa Emblica officinalis. | Amia
Adhna cordifola Haldy acerifolivm
Aegle marmelos Bel Tithecolobiins dulce Tungli jalebi Enythrina vanagata | indian coral trea
Altarzia lebbek Sins
Fongamia pinaia Farang Eugenia cuspidate | Jamoa
Alstonia scholans Sata
Frosopis Spicigem Khiejr
Astocarpus heterophy llus Fazhal P PiIB Y Ficus bangalenss | Banyan Wea
Artocarpus chaplasha Barhal Fsidiuim guajava Anmood 1
Astocarpus lakoochs D Mraniva roxburghil | | Pulranjesva Ficus religiosa Pipal
e : Prtraniiva. eoxbumel v Fizus glomerata | Guiar
Agtabotrys odoratisisspnus Har: champa - e e bl S B
- S : e Ealvadora persica Jal. Pilu CSATCME MECa TeoRUm
O3 SQUAme s itap] = 5
Anogeissus latifolia Chhal Sarach indica Ashoka £ITHE BRba CATMGO Iee 4
- Cimelna arbores Gambar |
Anope i pendula Disalk Salix babylonica Weeping willow Croanwia BElRlCa Prhaisa
Anthocephalus sadamba ¥sdem Cantalum album Candalwood Holorfina Kurchi |
Azadiracha indica Mesm antidysantnca |
Bauhinin variegare Kachnar E apindus mukorossi Hiila Kijalia pinnata Baemkhire 1
Boaswellic soriote Salas Sehleichera IrijugEa Easam Lannea Jnmogan
Boarmbax ceiba Red ailk, comon ree Shorea robusia =al corormandedics
Butea frondosn Diank, Palas Madhuca indica hango
Pt ota Aanidies Sterculin urens asua ferra Magkesar |
Cacscarn tmenioen Chala Swietenia mahagony Mahogany Do M ety Bakain
= e My 5 eer LT
:h'-""ﬂ“ i ;W SyZygium cuming Jamun el | Wi
mpamomiE camphora Sarnphor wes -
Crinamon tanala Tepans Taxus baccata Texus ::4:;;:;;;;;1 Hhirra
Cords dishotomas Laswrn Tecomelln undulate Fohida tree Maonnga opadera Eohanana i
Coccuhus launfolius Tilpara MTamarndus indiea Toli
Commphora wightu Crageule Morus alba Shahtool
Cratoeva adinsom Harna ERmE A BN cs Fabao Wurraya Koenigin Cinry palia
Dralbergin sivon [ — Terunalia chebul Harar
Dhospyros Montana Kendu Tenninalia tomentosa | Sain Crrcaylum indicum | ERare
Elarccarpus gamitrus. Fudraksha

Figure 2: Medicinal plant garden, Plant species.
Source Department of Forest, UT. Chandigarh

2. Medicinal shrubs: 55 species of medicinal shruteb$ & climbers hav
already been planted in this secb(fig. 3).

Botanical Name Common Name || Botanical Name Common Botanical Name Common Name
Abrus precatorius Rati Name _ i
Abutilon indicum Kanghi Carissa congesta | Karonda Iberia amara Chandni
Acorus calamus “acha Cassiafoa Pamwar Jasminum grandiflorum Chameli
Achyranthes aspera Apamarg Centfella asiatica | Manduparni Justicia gendaussa

Adhatoda vasica Vasaka Clitora lernatea Aparajia Lawsonia intermis Mehendi
Aloe barbedensis Ghrit kumara Colous barbatus Patharchat ﬁentha spe:i:les iﬁm vatrlenes
Asparagus racemosus Satavarl mosa pudica ajwanti
‘Andrographis paniculata | Kalmegh g;ﬁ;zz;gj;ng a I]:I:Ilg(lm grass Mucuna pruriens Kaunch
Bacopa monnleri Brahmi citrates Nerium odorum Kaner
Barleria prionifes Kala bansa Cymbopogon Critoneln Nyctanthes arbortristis Harshringar
Barlaria lupiliana Kalabansa nanus Ocimum basilicum Kali tulsi
Boerhaavia difiusa Punurnava Datura metel Krishna datura | Oclmum grattisimum Ram tulsi
Cassia angustifolia Sena Datura alba Dhatura Ocimum kilimandscharicum | Kapur tulsi
Calotropis procera Aak Eclipta alba Bhringraj Ocimum sanctum Tulsi _
Calotropis gigantean Aak Ginger officinal Adrakh Piper longum Pippali
Catharanthes roseus Sadabahar Geranium Geramum Phyllanthus ninui Bhui amla
Spilanthes acmella Akarkara_ Glycyrrhiza glabra | Mulethi Plumbago zeylanica Chitrak
Thevetia nerifolia Pili kaner Gymnema sylvestre] Gurmar Rauwolfia serpentine Sarpagandha
Tephrosia purpurea Sarpunkha Hibiscus Gurhal Ricinus communis Ayarnd

Thuja compacta Mayur pankh robasinensis T Sida cordifolia Mahabala
Tinospora cordifolia Giloe Vetiver Khus Solanum xanthocarpum Kantkari
Tribulus terrestris Gokhru WoodTordia fruticosa Dhatki
Tylophora asthmatica | Anatamul Vitex negundo Nirgundi Withania somnifera [ Aswagandha |

Figure 3: Medicinal shrubsin the botanical garden
Sourct: Department of Forest, UT. Chandigarh
3. Aquatic plant section: The aquatic plant Sectioiit b the form of a Lotus

with 25 Subeompartments, the aqua

Botanical name Common name
Echhornia crassipes Jal kumbhi

Hydrilla verficillata Jhangi Kureli

Ipomoea aquafic Swamp cabbage

Lemma perpusilla Duckweed tO
Monichoria vaginalis Nanka

Nelumbo nucifera Kamal

Nymphaea nouchali Bhenght

Salvinia nafans Salvinia

Typha angustata Elephant Grass

Victoria amazonica Glant Amazon water Iily

Figure 4: Aquatic plant sectic

rare Victoria plant.

4. Pinetum:

Pinetun
spreading over an area of 9.88 hecte
This section has a collection of varic

Pine or related Conifer species. In In

plant section spreads over an area of !
hectares. This section has a collectiol
various aquaticplant species varyin
from commonly found Ipomoea spec

The notak

aguatic plant species in this section i

section
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most of the conifers are found in temperate Regiassthey prefer col
conditions. However, this Pinetum section is arempt for providing ai
opportunity for its visitors for getting familiaed with a few coniferou
species (fig. B)

Botanical name Comimon mame
Agathis robusta Queensland kauri
Araucaria bidwilli Bunya —bunya
Araucaria columnaris Coolks araucaria

Araucaria cunninghamii | Hoop pine ., Moreton bay

pine
Cupressus funebris Weeplng cypress
Cupressus torulose Himalayan cypress
Juniperus procero Adrican pencil cedar
Pinus roxburghii Chir pine
Podo carpus gracilior Fern pine

Taxodium mucronatuim Mlexican cwWpress

Figure 5: Pinetum species section

5. Palmatum: Palmatum | Botanical name Common name
spreading over an area |<Xdsievoluta Sago palm
2.80 Hectaresthe section o)pers uescens Arecea pam
g X Livistona chinessis Chinese fan palm
has a collection of variol Phoenix umilis Dwart date palm
palm and related plal [Phoenix sylvestrs Khajuri
species(ﬁg_ 6)_ Ravenala madagascariensis Traveller's palm
Roystonea regia Royal palm, Bottle palm

Figure 6: Palmatum sectic

6. Bambu%tum BambOO |S a WOOd Botanical name Common name
grass belong_lng to the fami Bambusa balcooa Baluka
Poacaeworldwide: there are more [ Bambusa bambos Kanta bans

i Bambusa vulgaris Yellow Bamboo
than 1250 speqes of bambo Dendrocalamus strictus| Lathi bans
Almost 130 species of bamboos [Rielocalamus Climbing bamboo
found in India, of which tw- third [maclellandii

is found in the Nort-Eastern Figure7: Bambusetum species sec
states. In bambusetum 22 spe«

of Bamboos have been planted along two seasonkisgdassing through tl
botanical garde (fig. 7).

7. Bulbous Garden: This section is developedver 2 acres of land. It cons
variety of bulbous plants of this region lil- Gladiolus, Dafodil, Nargis
Lillium, Iris etc.

8. Sacred grove: This section has been developed in the form ccosmic
tree/'Sarva Dharma Vriksha'. This 'tree’ compridésbranches and ee
consist variety of bulbous plants of this regiokel- Gladiolus, Dafodil
Nargis, Lillium, Iris etc. branch represents a $fic religious vatika. In thes
vatikas, thdrees associated with various religions have béantgd. The 1:
vatikas are; Ram vatika, Krishan vatika, C-ke-bagh, Kurani vatike
Christian vatika, Navgrahavatika, Vishnu vatikaaBma vatika, Jain vatik
Budh vatika.
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Common
name
Aegle marmelos Bael

Botanical name

9. Nutrition Garden: The
nutrition garden sectio :
spreads over an area of . Laioica Amia

officinalis

Hectares. This sectic Mangifera indica Aam
includes fruit specie Psidium guajava Amiud
suitable for temperat runica granatum Afar .
tropical and su-tropical Pyr;i;j?m E’mg ﬁiﬁf
region. More than 1 s

Ziziphus Ber

mauritiana

species have been plani
in this sectior(fig. 8).

Figure 8: Nutritional plants specis

10.Cactus & succulent section: Cactus section spreading over an area of
Hectares, This section has a collection of varmai. This cactus section h
different Rockeries & a polycarb cactus dome. Addim provide hot& humic
conditions suitable for cactus growth .This onethe biggest cactus done
the region. More than 100 Varieties of cactus &csilent plants have bet
collected from different sources to develop thistisa. A beautiful wate
body and water channel adds to its aesthetic v&uehermore, a polyhous
poly-carb house and a gl-house are being added. Some notable c¢
species ar Chamaecereussilnvestril, Copiapoahypo,
Echinccereusenglema, Echinopsisearsii, Gymnocalyciur, Mammillaria
saboae, Notocactusmammulos, Rebutiaaureiflora,Sulcorebutia candi,

Opuntia.

11.Rare plant section: An area of Botanical name Common name
about 3 acres h been allocated Acacia catechu Khair
to this section. This collectic Adansonia digitata Kalp briksh
will include rare plants fror Ailanthus Excelsa Mahrukh
India and abroad. In this secti Anmona squamosal Sitaphal or sharifa
those plants are found which ¢ Ashok serpantina Ashok
endangered in natu Boswellia serrate Salai

12. Arboretum: Arboretum is a plac Chukrasia tabularis Chukrasia
where an extensive variety Dalbergia latifolia Indian rose wood
woody plants are cultivated fi Elacocarpus sphaericus Rudraksha
scientific, educational, ar Erythrina blakei Coral tree
ornamental purposes. Tt Holoptelia integrifolia Pahari papri
section spreading over an arez Litchi chinensis Litchi
6.51 HectaresSome of the tree Melia azadirachta Bakain
species arshown below (fig. 9 Platanus orientalis Chinar

13.Japanese garden:  Japanese Quercus incana Oak tree(Baan))
gardens are characterized by: Shorea robusta Sal
waterfall, of which there are te Tectona grandis Teak

or more different arrangemen
the spring and stream to whicl
gives rise; the lake; hills, built up from earthcaxated from the basin for tl
lake; islands; bridges of many varieties; and thtural guardian stones. T
selection and effective distribution of the stoaes a prime consideration
garden design. After endless experiment and deeplgrmg, the best ar
most subtle compositio were handed down by means of drawi

This section is under development over 5 Acresanéll Various features of
Japanese garden such as dry r bridges,lawns etc. have been develop

Figure 9: Arboretum sectio
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Various other features such as Pagoda, Lantera &desestc. will be added

to the section. Meditation hut also built in thepdiaese garder®rnamental/

flowering trees: More than 35 species of ornamental trees like As=saci

Langerstroemia, Cassias and Bauhinias etc. havegsaeted in this section.
14.Tropical rainforest section: Number of tree species specific to rain-forest has

been planted in this section. This section wouletweched further with more

such species and also matching features.

15. Ficus groves: Ficus grove section spreads over an area of 3.56faks. Ficus
species are well known source of edible fruits hoimans as well as for
animals. In this section various species of ficeswug, ranging from wild
varieties to the cultivars have been planted.

Facilities provided in the botanical garden

There are many facilities provided in the gardenciviare:

Energy park- The Chandigarh Energy Park is an ambitious erml@awf UT
Administration to promote and integrate the useeokewable energy. It is developed
in the botanical garden. The outdoor exhibits Blkéar submersible pumps have been
installed to supply water to garden through sperkl Biogas plant, solar water
heating system, solar cooker, solar drum, solaeslsolar still, solar pump, water
pumping wind mill among others has also been settughe park. The outdoor
exhibits also include solar street lights which @orprovide electricity for operating
overnight lights on the streets. Also, a solar poplant has been installed at the park
to generate solar power to run indoor exhibits ld@mputers, solar lights, LCD
display boards on energy environment.

Information Kiosk: An information Kiosk is placed in the Administratidlock. In
that Kiosk we can get more details about the spesiel where they located in the
garden. Information Kiosk offers visitors detaileformation about the plant species.
Battery Operated Vehicles: Solar battery-operated vehicles also provided ia th
botanical garden. With the help of these you céa taride & enjoy beautiful scenery
of the garden. You can get these vehicles fromethergy park in the botanical
garden.

Ample Parking Space: There is plenty of space to park the vehicles. iRgrks
available at the side of the main entrance gatkeobotanical garden.

Lawns. Botanical Garden has large lawn areas. These #aas are used for aesthetic
pleasure, as well as for sports or other outdomesgional use.

Resting Benches & Shelters. Benches and shelters are also placed in the batanic
garden. Benches are found in large numbers and steliers also constructed in the
garden.

There are six meditation huts constructed in thelega where you can sit and do
mediation.

Cycle track: To go around the garden, a five km. cycle traek been laid. It is
planned that in future, the department will provi@écycle' on a nominal rent to
visitors.

Pedestal path: A network of cement concrete pathway of 6 km. Langisscrossing
the entire length & breadth of the garden has &ksen constructed to have close
access to each section of the botanical gardemeTé@ provision of toilets and water
posts all along cycle tracks and Pathways.

Cafeteria: An area of about an acre has been kept reservedoastiuction started in
the cafeteria overlooking the lake in the garden.

Botanic gardens attract a wide range of domesticiaternational tourists, as well as
regular visitors from their local areas. As botmservation and education are among
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the objectives of botanic gardens, they are pailytivell-placed to offer community
education about conservation, to engender pro-coasen attitudes, and to
encourage the public to support conservation effoth order to inform the
development of appropriate interpretive stratedgiageting conservation issues,
information is needed regarding visitors' existownservation awareness, interests
and motives for visiting and improvements they wistave in the garden. The major
findings of the research are: Botanic Garden wisiteported having a relatively low
level of interest in and commitment to conservatissues. The most important
reasons given for visiting the Botanic Gardens werenjoy oneself; to admire the
garden’s scenery; to spend quality time with fanalyfriends; and to enjoy being
outdoors/in nature. Visitors are also thinking ttied garden played an important role
in the economy sector as it provides employmentriany people. There are more
than 100 people working in the botanical gardenlushag govt. Officers or
employees. Visitors also reported that the botangarden is ignored by the
Chandigarh Administration as compared to otherisbynlaces like Rock Garden&
Rose Garden. Visitors think that the major contidou of botanical garden is
conservation that helps to ensure biodiversityvdfhope to have thriving life on this
planet we need to protect the degree of variatidifeo Whether we are focusing on
genetic variation, ecosystem variation, or spectasation locally or globally
biodiversity is our hope for the future and Botahigardens play a key role in this
effort. Conservation and protection of endangengeties and those species, which
are not at risk, require effort, long-term, conedreffort.

There are some issues in the garden and the eisitant such improvement for the
betterment of the garden:

Drinking water facilities should be improved andteracoolers should be used to
provide clean and purified water instead of simpbter taps. Ponds are empty most
of the time, so they should be filled with watené to time to enhance the beauty of
the garden. Street or solar lights should be irsg&an numbers because provide
numbers is not sufficient to cover all the pathwaysthe garden. All the public
amenities should be open because few of them nkingpand permanently closed.
A cafe or a canteen should be open and workingergarden during the visiting time
on the garden. A registration booklet should becgdiaat the gate of the garden to
register the visitors.

Summary and Conclusion

Botanical gardens maintain a wide range of speasdi/ing plants, in seed banks and
tissue culture. Thus, botanic gardens contain cidles of plants for education,
scientific purposes and display. The botanical gardlays an important role as the
ex-situ conservation of plant and also in situ eowation site. Horticulture and
cultivation skills allow us to grow plants that rhigbe lost in nature, which means
their plant diversity can be conserved in the gasdéut also allows us to consider
restoration and rehabilitation of degraded hahitatsng collections of plants collect
species under various groupings, to maintain adi\store of genetic diversity that
can support many activities in conservation aneéassh. The conservation of plant
diversity is critical for sustainable developmentidotanic gardens are playing a key
role as centres of conservation action.
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