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ABSTRACT

The present investigation entitled “Studies on ldedous Perennials of
Kashmir Valley for Landscape Use” were conductedngduthe years 2006-2009
in three districts of Kashmir valley. For this pase four representative sites were
selected and observations on prominent charagtsrigiz. morphology, habit,
habitat and mode of propagation, mature heightadel colour and texture
characteristics of flower, fruit and landscape wsere recorded by making
exploratory trips to these sites. The study rewkaléarge number of ornamental
herbaceous perennials growing satisfactory inghisronment.

A total of 164 species belonging to 118 genera tmeen described. The
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covers.

Among the taxa, studied most of the species, 5getXent were of erect
nature, while as 16.46 per cent belong to the siongagroups, 14.63 per cent was
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forming and 1.82 per cent each of mat and archatgre while as 1.21 per cent
with climbing and 0.67 per cent with creeping habit



Phenological spectrum of the flora revealed maximawailability of
flowers (61%) during spring followed by 19 per ceach during summer and
winter whereas only 1 per cent during offseasortu@an). Among the various
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Based on the morphological, phenological and laaysdeatures worked
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CHAPTER -1

INTRODUCTION

The state of Jammu and Kashmir is situated in dréhrof India and
has an area of 138134 sgq km (Kanth, 1985). Thee simt highly
mountainous except for a short belt joining the jRirplains. Floristically
the state of Jammu and Kashmir is divided intodimeggions alpine desert
of Ladakh, subtropical of Jammu and predominargiygerate of Kashmir

(Singh and Kachroo, 1976).

The valley is known for its monumental natural lacape including
rivers, lakes, mountains, flat plateaus and chagnaitmosphere with clear
air to breath (Anonymous, 1994). The herbaceouenmals have an
importance of their own. They comprise a vast grofiplants of such
widely differing types and characteristics thatytrere found in all the

gardening countries of the world (Miles, 1963).

The monotonous spread of concrete and glass msaiian have a
dehumanizing effect. Growing colourful flowers ihet house compound
and in the parks will greatly enhance the beautthefsurroundings in the
countryside, the towns and cities. Flowers alsaghappiness to life and

boast the sagging spirits. Our old cities and toamesshabby looking. If the
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citizens and the municipalities encourage the gngwof flowers, at least
partly, the cities will look much more gay. Thisnsore true for the new
industrial townships that are coming up so fregilyeahd which offer an
opportunity for growing flowers for beautificatiofRandhawa and

Mukhopadhyay, 2004).

Plants in their natural habitat, the forest trekat native shrubs and
wild flowers preserved for public enjoyment in imnerable country, state
and national parks and forests provide great pteasnd relaxation

(Hartmanret al, 1994).

The assemblage and display of colourful and atradierbaceous
perennials can achieve very significant and tellie§fects on the
environment particularly in the landscaping of theuse compounds,
gardens, parks, health resorts and hotels. Howekiese plants should
occupy only well thought of position in the landseaJudicious selection
of native and introduced herbaceous perennialsispsbould camouflage
with the type of habitation, building pattern, asiaf the countryside etc.
Identification of plant material for this purpose one of the primary
requisites. There are always a number of shadysspatur lawns/gardens
especially towards north-east side of a structunere/ lawn grass fails to

grow or show poor growth. These spots can be ctedanto perennial
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herbaceous border of foliage plants. Planting shadeg bulbous plants in
irregular clumps makes such spots an appealingland maintenance

herbaceous perennials borders (Miles, 1963).

Robin and Carr (1984) suggested the use of ngpeeiss local to an
area. As this opens up a wide new scope of intagestoncepts and
practices applied to horticulture and is a positigatribution to the process

of conservation of world’s flora.

Trees and shrubs are often the most dominant piariendscapes
but ground covers and vines play an important tete The low spreading
form of ground covers can connect and unify majanfing areas and even

serves as a focal point when the plants are flowggilielke 1986).

In contrast to annuals, perennials provide savingsne, labour and
expenses each year because where adapted to ficsplenate zone, they
can successfully over winter and re-establish forenthan a single growing

season (Shuler, 1991).

Perennials are probably the most diverse plantgrpuoviding a
huge variety of shape, form, colour, texture arehsevith which to design
a planting. They range in height from low creepotgnts useful for ground

cover, to feature plants, suchRlseum palmaturto colourful foliage plants

2



can add contrast to a predominantly mid-green bragkdccentuating each

plants structural form (Macoby, 1986).

The interest in landscaping generated during tkemnteyears is no
more confined to botanists, horticulturists, hedial but has extended
among the educated classes throughout the counhtiy.a major leisure
activity for a very large number of people, ana igery important means of

improving the environment (Corley, 1989).

Perennials with unusual shapes, arrangementsxtorés of leaf can
also produce eye-catching effects, especially whead as pot plants

usually taller feature plants used to accentuatérasts (Macoby, 1986).

Bulbous plants are grown mainly for their decomt@nd sometimes
fragrant flowers. These can have the delicate dppletiny snow drops

Galanthusor the imposing effect of talbladiolusspikes (Brickell, 1996).

Since there is an increasing trend and awarenesplafned
landscaping in the public and in view of its value preserving the
environment, there is an urgent need to identify s@lect the appropriate
native, naturalized and exotic planting material $pecific sites /locations
in the study area. Little work has been done ia thiection under Kashmir

conditions so far.
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In order to achieve this goal, the present studyldegeen planned with

the following objectives :

e To survey and identify the native, naturalized aexotic

ornamental herbaceous perennial species.

* To evaluate and classify the identified plant matewith respect

to their use in landscape design.



CHAPTER -2

REVIEW OF LITERATURE

A critical survey of literature was made to poog timformation on
“studies on herbaceous perennials for landscapé wbkeh is briefly
presented here under :

Kashmir a legendary valley with a wealth of natarbbunties has
excited and captured every one’s imagination fortwees. In this trefoil
arch, nature reigns supremes in varied forms. Frib imposing
mountains, impregnable cliffs, mighty rivers andarjing glaciers to the
emerald streams, the steep hillsides, the beautdlieys, the boundless
plains and the forest clad slopes. This beautyrthér boosted by the rich
flora which is present in the region. Many of thgdants with their
magnificent array of flower, foliage and fruit havascinated tourists,

naturalists and flower lovers (Dat al, 1995).

The important hilly areas of India are located re ttemperate
northwest Himalayas (Jammu and Kashmir, Himachad&sh, Uttar
Pradesh) and subtropical east Himalayas (West Be@kim, Meghalaya

and Arunachal). Although the plant wealth of thenldiayas has been well
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documented (Hooker, 1889; Singh and Kachroo, 1¥&hroo et al,
1977; Lall and Moddie, 1981; Polunin and Staintb®84) little has been

contributed especially on ornamentals.

2.1  Morphology

Blatter (1984) enlisted some commonly grown herbase
perennials of Kashmir valley likeéAconitum heterophyllum, Anemone
biflora, Caltha palustrus, Delphinium cashmirianumDianthus
caryophyllus, Eryngium, Geranium wallichianum, Gewatum, Inula
grandiflora, Lathyrus luteus, Lychnis cashmeriaNglumbium speciosum,
Paeonia emodi, Papaver dubium, Podophyllum emd&thnunculus
falcatus, Saxifraga ciliate, Sedum asiaticum, Sendégularia, Solidago
virga-aurea, Thlictrum alpinum, Trapa bispinosa,allius acaulis, Viola

odorata

Coventry (1984) while describing the wild flowerd Kashmir
enlisted following herbaceous perennials of Kashralley like Colchicum
luteum, Fritillaria imperials, Saxifraga ligulataTulipa stellata, Anemone
obtusiloba, Paeonia emodi, Podophyllum emodi, Nyaephalba, Primula
denticulate, Primula rosea, Caltha palustrus, Geuam wallichianum,
Lilium polyphyllum, Saxifraga flagellaris, Asterpibstephioides, Salvia

hians.
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Dar et al. (1995) reported 184 new records/new taxa of flawger
plants of Jammu and Kashmir state belonging todasbilles, 148 species,
12 sub-species, 21 varieties and 3 forms. Vidyd@07) documented the
scientific as well as indigenous knowledge aboet whld and cultivated
plants of Jammu, Kashmir and Ladakh. Hooker (18d@3cribed over
3,80,000 species of plants of India and its adpgnareas based on the

collections made in Europe, America and India.

In the continental United States and Canada, B&ilé%9) compiled
information on over 2700 plant species of hortietdt importance. Hay and
Beckette (1971) described 3000 plants, selectedtier appeal of the
flowers, foliage or fruits along with informationnohow to identify,
cultivate and propagate them, subsequently (GréaBjl9prepared a
comprehensive record of over 11300 plant illustragi representing 8870
plant species introduced from far tropical and watimate regions of the
world was presented along with the information Igtewth, shape, texture,

flower and foliage description .

Brickell (1996) described the detailed profiles ofer 15,000
ornamental plants introduced from temperate clisyaed illustrated the
diverse forms and colour of a spectacular arraplafts with the help of

over 6,000 photographs.
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Sharma (1976) described the native and natural@m@dmental
plants of Himachal Pradesh. Among these the impbrianes were
Bauhinia variegata, Clematis montana, Eremurus Macas, Gloriosa
superba, Jasminumspp.,Primulaspp and Rhododendron arboreumhich

are being used in landscaping.

Conventry (1984) reported that of the total nuntdfedifferent kinds
of wild flowers to be found in Kashmir about tworttred and fifty species
occur in Great Britian. Kachroo (1985) enlisted esaV wild plants of
interest in Srinagar a#\chillea millefolium, Artemisia nilagilagirica,
Bergenia liqulata, Cannabis sativa, Cusuta refexzaphne oleoides,
Delphinium denudatum, Foeniculum vulgare, Geraniumepalense,

Jasminum humile, Onosma hispidum, Nepeta cataria

Hooker (1872) described over 3,80,000 speciesarigbf India and
its adjoining areas based on the collections madeurope, America and
India. Gupta (1928) described the native and nbsech plants of
temperate, tropical and subtropical climate in Gatk Dehradun and
Saharanpur Forest Division of Uttar Pradesh anskiflad 1150 flowering

plants on the basis of their flowering period.

Hitchmough and Woudstra (1999) made a survey otispeof

exotic (non-native) herbaceous perennials nat@lis grassy swards in a
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range of garden and other sites in Britian. Infdromaon site, climate,
productivity status and the management regime arain were provided
together with an assessment of the extent to wépeties are increasing,

stable or decreasing.

Kingsbury et al. (2004) reported that mild winters in Europe,
combined with a long growing season, are favouradla wide range of
plants, including a very wide range of herbaceoasemnials in many

southern hemisphere species.

Brown (1989) while describing the exceptional floing perennials
for Central Florida presented brief notes on thefclsharacterisics of
Evolvulus glomerata, Salvia farinacea, Chrysanthemu Cuphea
hyssopifolia, Gamolepsispp., Euryopsspp., Hemerocallisspp., Justicia
carnea, Lantanaspp., Pentas lanceolataand Verbena hybrida.These

species were noted for their outstanding bloomahalur.

Smyth (1937) gave an account of herbaceous peienimiathe
Himalayan ranges of Garhwal in the state of UtthahcHis collection
includes Clematis montanaAnemone rupicolaRanunculus hyperboreus,
Caltha palustrus, Aquilegia, Delphinium denudatumAconitum

heterophyllum, Actaea spicata, Astilbe rivulariser@enia stracheyi,
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Gerbera kunzlana, Primula denticulata, Fritillarr@ylei, Iris kumaonensis,

Allium humile, Gagea lutea.
2.2  Landscape use

Landscaping means the beautification of an aregrbwing plants
of different kinds, and organization and developtma&houtdoor space to
provide a suitable environment (beauty in formocolor texture of plant
materials) for the living of mankind. Although wepgkend on nature for our
survival, most of us lack an understanding of theeysvin which living
plants support our life and can improve its condis. Hence the landscape

architect has a primary responsibility for the aselant materials.

Landscaping today is more important than ever leefas the
highways, parks and banks of lakes/rivers become mmwded. Beautiful
places and quite retreats where people can reldxenjpy nature became
more essential. The planting of landscape plantnigasy and effective

way to increase the beauty of tourist sites (Spodré¥3).

Padheet al. (1995) reported that there is a preponderanceilbbiis
angiosperm vegetation in the Kashmir valley. A wligdi flowering pattern
is suggested with greenish or white flowered pléliotsering first followed
by yellow, blue and red as atmospheric temperatumeases. Chaurase

al. (2006) studied 24 plant species of ornamental esmlfrom Ladakh
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Himalaya based on ethanobotanical information amstheetic plant
characteristics. Roberts (1989) studied some sp&dmch have performed
well at the Arboretum as evergreen landscape pladgr arid conditions.
They are mainly trees and shrubs but included doaneaceous perennials

like hostas, bergenias as ground covers under dlifo€hia conditions.

Bluhm (1989) listed the native herbaceous peresroaithe Pacific
Northwest into two groups. The first listing withidf plant description and

the 2 list comprising of scientific and common names.

Bulbs demand companionship; they may lead to grawors to
perennials to space out the flowering season, éwdrees and shrubs to
round out your plantings. This ability to mergeoitthe total garden picture

is one of the greatest charms and benefits of iMidses, 1963).

Ground cover plants with various colours, textuaed forms may be
combined to make garden features in their own rightmay provide an
attractive linking element in a design. A patchweffect can be created by
combining low ground cover plants of different amoand leaf size

Brickell, 1996).

Macoboy (1986) while describing the ways to useepsials
reported that on a semi-shaded bank with cool @od can extend the

colour display of Azaleas for months with showgtilbe and Primula
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species and add foliage interest with variegdtistas Jindal (1986)

described thaConvallaria majalisis often grown a perennial and is ideal
for planting in clumps along lakes or water chaandt is used as a
colourful ground cover in areas which are consyamtider shade and where

grasses cannot grow.

Sehgal and Bhat (1978) Prepared a scheme usinglywaad
herbaceous plants to get round the year flowersafutscaping in the mid

hills of Himachal Pradesh.

For the pond, stream or water garden there aretuneifoving irises
which apart from water, have only one need to lfe adisturabed for
years on end likéris kaempferi, Iris laevigataFor the rock garden there
are dwarfs with fascinating flowers in early spriagd foliage which need

to be unsightly for the rest of year likés innominata(Harry, 1969).

Miles (1963) reported that bulbs do wounders in freground of
shrubbery, blend in beautifully with a woodlandrseeliven up any border,
and some can even compete with turf if their fadiag always allowed to
ripen before the grass is mowed. Chas and Unwiry¥3JL3escribed
Hyacinthsand Tulips are the chief formal bedding and border bulbs and
they can be most spectacular when planted in blotkssingle colour or in

patterned designs of colour and shades. Subsegyu#mly described that
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bulbs in formal beds can be used with other spfioggering subjects for
lovely effects.Pansies, Violas, Aubrieta, Polyanthas, Primor@sa wall
flowers set out as ground cover benddyiacinths, TulipgndDaffodilscan

be delightful.

David (1989) described native ground covers asrbst rugged and
worthy plants for use in the modern landscape ag #re well adopted to

survival, require little maintenance and are adsthiy pleasing.

Since Daffodils can stand more shade then many other bulbs, their
natural place in the garden is among shrubs, mantegularly in grass or
other less formal parts or grouped at the back ld# herbaceous
border.Narcissi combine excellently with early psliand Hyacinths,while

Chinodoxa and Muscari are also good companions itatiaal 1993).

Shewell (1959) listed some commonly used aquatantpl like
Caltha palustrus Hypericum Iris laevigata Oxalis Ranuculus, Typha,
Rumex, PolygoniumSubsequently, he enlisted rock plants lkehillea,
Anemone, Aquilegia, Arabis, Aster, Aubretia, Bglli€ampanula,
Cheiranthus, Chrysanthemum, Convolvulus, CorydaliBianthus,
Delphinium, Geranium, Geum, Gypsophila, Helianthemuypericum,

Inula, linum, lychnis, Nepeta, Denthera, Oxalis,pBaer, Penstemon,
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Phlox, Polygonum, Potentilla, Primula, Ranancul&sxifraga, Solidago,

Statice, Viola.

The tulip known throughout the temperate world espnts the
aristocrat of a pot, a garden, a field or a for&siips are flowers of rich
and brilliant colours and of good substance andntiest showy of spring
flowers; the habit and shape of the plant are smdband definite that it is
adapted to the vicinity of the buildings, walks d@agatios. They are also a
charming subject for spotting in singly and inléitdlumps among shrubbery

and along well planted borders (Bailey, 1963).

Hitchmough (1995) studied the selection of herbaseperennials
for meadow or tussock grasslands on urban sitesudimg their
establishment and management. Nancy Arbuckle (1888¢ribes Ground
Covers as the practical plants of the landscapgitblelem solvers-and are
used to integrate and accent the other elemengaaen.Awell chosen
ground cover can be a useful and attractive addibcany home landscape.
Sulgrove (1987) described the getederg as an alternative ground cover
for shady areas and suggested its use as adornmemslls, fences or
trees; as camouflage for stumps and rock pilespuadoor topiaries; in

baskets, barrels and window boxes; and in plead#sggns such as in rock
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gardens and around patios. The leaf type of thegyprovide a wide range

of texture, sizes, shapes and colours to providérast in the landscape.

Foliage is one of the greatest importance in peatmras well as
their shape and size, colour comes to the fore iamsl all too seldom
appreciated by gardeners that to arrange plants@ng to the colours and
shape of their leaves is almost as vital as toadacgording to the colours

of their flowers (Kelly and Hiller, 1995).

Bulbs make perfect partners for specimen trees #etp roots and
light deciduous canopies. The flowers of bulbs camplement a tree’s
habit effectively. White flowered bulbs mirror thwhite blossom of
ornamental cherries (prunus), the crisp shape afuses echo the chalice
form of magnolia blooms, and bulbs with pendenivBos imitate the habit

of a weeping tree (Brickell, 1996).

Bhattacharjee (2003) while describing the importaand uses of
bulbous plants reported that bulb crops constibaie of the most important

groups of ornamental plants for garden decoration.

Whitehead (1965) while describing over 280 speofesouse plants
described the following bulbous and cormous pldiois the house as
Colchicum luteum, Convallea majalis, Crocuspp, Eranthisspp.,Fressia

spp.,Fritillaria spp.,Galanthus elwesii, Hyacinthus, Dutch hycanthus Ixi
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spp., Lilium longiflorum, Muscarispp., Narcissus tazetta, Scillspp.,

Sparaxisspp.,Tulipaspp.

Hyacinth is another plant whose blooms give offeay fragrance.
Wild flower gardening is very informal and while tine larger garden there
Is no problem in creating drifts of flower bedeclkgassland or woodland

carpeted with spring flowers (Kingsbueyal, 2004).

Miles (1963) for the purpose of fragrance in larmgBog described
some bulbs afonvallaria, Fressia, Gladiolus, Hedychium, Hyabins,
Hymenocallis, Ixiolirion, Lilium, Lycoris, MuscariNarcissusand Tulipa
species and for carpetingAnemone, Eranthis, Galanthus, Convallaria,

Crocus, Muscari, Ornithogalum-umbellattandScillas

Bhat (1999) held the view that plants play a majole in the
protection of our environment by reducing sometd harsher effects of
heat, sound, wind, air etc. and delicately hold lia&ance of the forest by
preventing soil erosion, controlling floods, suppay wild life and control

air and sound pollution.

Lyons (2008) reported that the demand for and dseetbaceous
plants in the landscape has witnessed major changhs past 25 years in

the United States, and often varies within différeegions within the
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country. A review of some of this plant materiatludes : perennials that

climb and tender perennials for shade.

Jhonet al. (2007) evaluated thirty-four hardy ornamental louk
plant species for their use in landscaping in teaieeregions and reported
that these plants produced a majestic display & gardens from early
spring until late-fall. Various planting schemesd goroper placement of

these plants for the maximum effect in the landsedsgve been suggested.

Korkut (1993) discussed success with landscapenpignin urban
and rural areas using plants from natural habitdsural habitants in the
Thrace region have a great potential for provissdrplants which can be
grown under arid and salt-laden wind conditionsiideeous perennials
adds to designs not only the intrest of flower ooland textural expression
but also further dynamic dimensions with their dexlin winter and re-

emergence in spring(Briggs 1986)

According to Raulston (1988Hemerocallis are among the
toughest,most beautiful and widely used landscawenmial plants whose

golden yellow flowers contrast well with the plahtsndsome green foliage
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CHAPTER -3

MATERIALS AND METHODS

The present investigations entitled “Studies on bideeous
Perennials of Kashmir Valley for Landscape Use” aveonducted during
the year 2006-07 through 2008-09 in Srinagar, Grgm&onamarg and
Kokernag areas of the Kashmir valley. However, dditavo years only are
presented (2007-08 as first year and 2008-09 asndegear). The year
2006-07 was utilized for preliminary survey andesssnent in the natural

habitats.

The valley of Kashmir lies between 335 to 34-50 N of equator
and 74 to 7550 E of Greenwich and is roughly 135 km long and k¥
wide enclosing an area of about 15853 square kil@n&he average
altitude of the valley is about 1800 m while soneals exceed the height
of 4000 m from m.s.l. Kashmir valley is a tectoualley — an exaggerated
dunlying in the synclinal trough between two amtal flextures (Pir Panjal

and Zanskar) in the middle Himalayas (Kaul and 2885).
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The mean meteorological data for the flowering seagas recorded
at Srinagar survey site only ( Fig. 1.) as no nodtgjical observatories are

located at other sites of survey.

Srinagar : The summer capital of Jammu and Kashmir statsjtimted

along banks of river Jhelum, flanked on the souatsi-end north-east by
lofty Himalayan ranges. On the base of these rangeake eastern skirts of
Srinagar is the Dal lake and towards the westasgiéntle sloping alluvial

soil terrain of Jhelum, extending upto Baramulla.

Sonamarg :“The meadow of gold” Strewn with flowers and swumded by
snow capped mountains lies on the left bank of i5dllah 83 km towards
northeast of Srinagar city situated at an altitatl2749 metres above mean
sea level and is surrounded by sculpturous mouwtalanse forests and
sparkling glaciers. Below these glaciers are tigh level meadows bearing

a variety of alpine and sub-alpine vegetation.

Gulmarg : Literally meaning “The meadow of flowers” is one tbe best
picturesque alpine meadows of Kashmir. 35 km to tlmethwest of

Sriangar at an altitude of 2600 metres above meatesel surrounded by
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lush green fir forests with a backdrop of snow @ppnountain peaks

presents a captivating sight and is of immenseeastdo botanists.

Kokernag : is a picturesque place known for its sweet wapeing, forest

and botanical garden is 80 km from Srinagar atltiude of 2020 m above

mean sea level and is surrounded by many placeseoést.

In the present studies, survey and identificatidn native and

introduced herbaceous perennial,bulbous plants gmodind covers of

ornamental values were made and observations anipeat characteristics

related to floristics and landscape use of diffespecies were recorded by

making exploratory trips to the following siteskKdishmir valley:

Site

Location

A — Srinagar

B — Sonamarg

C — Gulmarg

D — Kokernag

Barzulla, Sheikh Bagh, Sonwar(Gupkar)
Shankaracharya Hills, Zaberwan Hills, Dachigam,
Nishat, Shalimar, Cheshmashahi, Telbal Hazratbal
Naseembagh

Sonamarg, Thajwas

Gulmarg, Tangmarg, Baba Reshi

Kokernag, Wangan, Sagan
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3.1  Morphology and Distribution

The valley of Kashmir with predominantly temperatimate is rich
in diverse herbaceous flora. Taxonomic charactesp#cies have been
recorded in accordance with Bailey (1949) and Hook#889). Its
phytogeographic distribution was traced from vasifloras while the local
distribution was assessed on the basis of presehemrious species in

different areas/study sites.
3.2 Habit and Habitat

3.2.1 Habit: Based on the pattern of growth,different speciesewe

categorized in to different shapes as illustrateBig-2

3.2.2  Habitat.Observations of the herbaceous flora growingdjfégrent
locations with respect to their light requiremeatsl soil conditions were

recorded.
3.3  Mature height and spread
3.3.1 Height

Height depends on the overall climate, soil, asped proximity to

other herbaceous perennials.

The height of five representative healthy andumaspecimens of

herbaceous perennial bulbous plants and grounefsavas measured in
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Erect Climbing and scandent
Fig. 2 : Silhouettes of herbaceous perennials, buls plants and
ground covers



cm with the help of measuring tape from the grolawel to the top of the

plant.

After recording the height, the flora was dividaetb the following

groups as per the procedure/scheme given by McHa85)

Herbaceous Bulbs (cm) Ground covers (cm)
perennials (cm)
Upto 30 Upto 30 Upto 15
31-60 31-60 16-30
61-90 61-90 >31
> 90 > 90
3.3.2 Spread

The spread of herbaceous perennials, Bulbs andhdroover plants
was measured in both East - West and North Soulineetion in cm with
the help of measuring tape andeeage of five representative specimens
were calculated. After recording the spread, tbeafiwas divided into the

following groups
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Herbaceous Bulbs (cm) Ground covers (cm)
perennials (cm)

Upto 30 Upto 5-15 Upto 15
31-45 16-30 16-30
46-75 >30 > 30
> 75

3.4 Time of planting Planting times of herbaceous perennials,bulbous
plants and ground covers in Kashmir Valley wasorded as per
season.This is in accordance with the general gonegiven by Bob

Doyle (1992)

. Early spring Mid sp_ring Late spring
(March) (April) (May)
. Early summer Mid summer Late summer
(June) (July) (August)

. Early Autumn Mid Autumn Late Autumn
(September) (October) (November)

. Early winter Mid winter Late winter
(December) (January) (February)
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3.5 Flowering Phenology

Observations on flower emergence,peak bloomingodeaind total
duration were recorded from five representativecspens of each

species wherever available.

3.6 Peculiarities of flower and fruit

3.6.1 Flower colour

The colour of the full open flowers was visuakcorded and on the

basis of hue of flowers, plants were divided irdthowing groups:
1) White and Off White colour
i) Red and Pink colour
lii) Blue and Violet colour
Iv) Yellow and Orange colour
v ) Brown colour

The flower colour was also recorded with RR&yal Horticulture
Society) colour chart to ensure as much uniforroityesult as possible.To
record the colour the specimens comprising of twthieee average blooms,
the completely open flower were examined and makeéhdoor in a good

north light as soon after cutting as possible;indaded or limp condition.
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3.6.1 Fruit shape

Plants were grouped into various categories orb#ses of shape of
their fruit. These includes Cylindrical, Erect,oBular, Ovoid, Angled,

Oblong, Hexegonal and Loculicidal shaped fruits.

3.7 Fragrance

3.7.1 Fragrant flowers

Fragrance of flowers was recorded by smelling dommon man

intresting in gardening and were divided into égeoups.
)] Mildly fragrant
i) Moderately fragrant
i) Strongly fragrant

3.8 Foliage textureFoliage texture was divided in to three groupshmn t

basis of procedure given by Harlow et al;(1996)

)] Coarse : A very rough sudaprickly,hairy

i) Medium : Compratively lessugh surface, glabrous,finely
tomentose

i) Fine : Very soft, glaucossrface
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3.8  Propagation

On different modes of propagation of species,rmftion has been

drawn from a wide range of literature as well asrfifield observations.

3.9 Landscape use

Based on natural habit of growth, phenology, flowelour, fruit

shape and colour, foliage colour, shape and textime species were

grouped for the following landscape uses.

Medium to tall Ground covers (low
growing herbaceous Bulbous plants growing herbaceous
perennials perennials)
Beds Rock garden Rock garden
Borders Beds Beds
Pathways At the base of trees At the base of trees
Woodlands Pond plants Pond plants
Rock gardens Ground covers Ground covers
Companion plant Specimen plants Specimen plants
Ground covers Back drop Lighly shaded area
Specimen plants Lightly shaded area Sunny areas
Back drop Pool Pool
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3.10 Percentage of Classified Taxa

The percentage of perennials surveyed was leééch by dividing

the plants into three different groups
) Herbaceous perennials
i) Bulbous plants

iii)  Ground covers
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CHAPTER -4

EXPERIMENTAL FINDINGS

The present investigation entitled “Studies on ledous Perennials
of Kashmir Valley for Landscape Use” was undertaken generate
information on morphology and distribution, haltigbitat, mature height
and spread, foliage colour, texture, propagatiod &ndscape use of
herbaceous perennials of four representative loeatof the valley viz.,

Srinagar, Sonmarg, Gulmerg and Kokernag.
The salient findings of the study are presentatiisichapter.
4.1  Morphology and Distribution

An ananlysis of the morphology and distribution tbe floristic

elements studied is detailed below :
Achillea filipendulina Lam

Clump forming, evergreen perennial with rosetteslabng, 1 or 2
pinnate, mid- to grey-green leaves. Strong leagynst bear golden yellow
flower heads in flat corymbs 12 cm across fromyeatummer to early

autumn. Fruit an achene. Achenes without any pappus

Distribution
Global : Caucasus
Local : Srinagar, Kokernag, Gulmarg. Alt.1585-2730 m.
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Liatris spicata Achillea filipendulina

Plate — 1 Herbaceous perennials



Table-1 : Herbaceous perennials, bulbous plants anground covers for landscape use

Nsd. Scientific name Vernn;rﬁtejlar English name Family Frequency Status
1) (2) 3) 4) ) (6) (7
1. Achillea filipendulinaLam - Fern leaf yarrow Asteraceae Moderate Exotic
2. Achillea millefoliumL. Pahel gasse, Milfoil Asteraceae Abundant Native
Berium
3. Achillea ptarmical. - Sneezewort Asteraceae Moderate Native
4.  Aconitum heterophylluvall. - Aconite Ranunculaceae Moderate Exotic
5.  Aconitum napellus. - Aconite, Monkshood Ranunculaceae Moderate Exotic
6. Adiantum-capillus/eneris Geowtheer True-maidenhair feriAdiantaceae Abundant Native
7. Agapanthus africanudoffmgg - Blue African lily, Liliaceae Moderate Exotic
African lily
Ajuga reptand.. - Bugle Labiatae Moderate Native
Alcea rosedCav. Saze posh Hollyhock Malvaceae Abundant idativ
10. Alstroemeria aurantiac®.Don - Peruvian Lily Alstroemeriaceae Moderate Exotic
11. Amaryllis belladonnd.. - Belladonna lily Amaryllidaceae Moderate Nati
Continued .........
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(1) (2) (3) (4) (5) (6) (7)
12. Anemone biflord.C. - Windflower Ranunculaceae Abundant Native
13. Anemone x hybridRaxt - Japanese anemone Ranunculaceae Moderate Exotic
14. Aptenia cordifoliaSchwant - Dew plant Aizoaceae Rare Exotic
15. Aquilegia canadensik. - Columbine Ranunculaceae Moderate Exotic
16. Aquilegia vulgarid.. - Alpine columbine,  Ranunculaceae Rare Native
Granny’s bonnet
17. Arundo donax. Narkoon Giant reed Gramineae Abundant Native
18. Asparagus officinalis. Parglass Asparagus fern Asparagaceae Moderate xoticE
19. Aspidistra elatiorBlume - Cast-iron plant Liliaceae Moderate Native
20. Aster alpinud.. - Michaelmas, Easter Asteraceae Abundant Native
Daisy
21. Aubrieta deltoideD.C. - Aubretia Cruciferae Moderate Exotic
22. Begonia evansianAndr. - Begonia Begoniaceae Moderate Exotic
23. Begoniax semperflorensink & - Fibrous rooted Begoniaceae Moderate Exotic
Otto Begonia
24. Begoniax tuberhybridaVoss. - Multiflora and Begoniaceae Moderate Exotic
pendula begonias
25. Belamcanda chinensi3.C - Blackberry-lily, Iridaceae Rare Native
Leopard lily
Continued .........
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(1) (2) 3) (4) (5) (6) (7)
26. Bellis perennig.. - True or English Asteraceae Abundant Native
Daisy, Common
Daisy, Shasta Daisy
27. Bergenia ciliata(How.) sternb Zakhmi- Elephant eared Saxifragaceae Abundant Native
Hayat Saxifrage,
Elephant’s ears
28. Caltha palustrisL. - King cup, Marsh Ranunculaceae Abundant Native
marigold,
Bigwatercup, Blob
29. Campanula latifolial. - Giant bell flower Campanulaceae Abundant iat
30. Campanula mediur. - Canterbury bells Campanulaceae Moderate Nativ
31. Cannaindical. - Indian shot canna Cannaceae Abundant Native
32. Centaurea montanh. - Mountain Bluet, Asteraceae Moderate Native
Hardheads,
Knapweed
33. Cerastium tomentosum - Snow in summer Caryophyllacea Moderate Exotic
34. Cheiranthus cheirL. - Wall flower, Cruciferaceae Moderate Native
Bee flower
Continued .........
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1) (2) 3) (4) (5) (6) (7)
35. Chrysanthemum leucanthemum - Marguerite daisy, Asteraceae Abundant Native

Ox-eye Daisy, white

weed
36. Clivia miniataRegel. - Kaffir lily Amaryllidaceae Rare Exotic
37. Colchicum luteum Baker Vir-e-koem, Autum crocus, Ranunculaceae Abundant Native

Suranjan-e- Naked ladies
talkh

38. Convallaria majalisL. - Lily of the valley, Convallariaceae Moderate Exotic

May flower
39. Coreopsis grandifloradogg. - Tickseed Asteraceae Abundant Native
40. Coreopsis lanceolata. - Tickseed, calliopsis  Asteraceae Abundant ieat
41. Crocosmia masoniorurn. Planch Montbretia Iridaceae Moderate Native
42. Crocus chrysanthulderb - Winter crocus Iridaceae Moderate Exotic
43. Crocus sativus. Kong Saffron crocus Iridaceae Anundant Native
44. Cynara cardunculus. - Cardoon Asteraceae Moderate Native
45. Dahlia variablisL. - Dahlia Compositiae Abundant Exotic
46. Delphinium elatuni. - Larkspur, Candle Ranunculaceae Moderate Native

larkspur

Continued .........
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1) (2) 3) (4) (5) (6) (7)
47. Dendranthema grandiflorum - Florists Asteraceae Abundant Exotic
Kitam Chrysanthemum
48. Dianthus barbatus. - Sweet William Caryophyllaceae Abundant Egoti
49. Dianthus caryophyllus. Gulmirjan Carnation, Clove Caryophyllaceae Moderate Exotic
pink, Gilly flower,
Picotee Grenadine
50. Dianthus chinensis. - Indian pink, Caryophyllaceae Abundant Native
Rainbow pink,
Chinese Pink
51. Digitalis lanataEhrh. - Foxglove, Grecian Scrophuliariaceae Abundant Native
Foxglove
52. Digitalis purpureal. - Common Foxglove  Scrophulariaceae Moderate tivhla
53. Echinacea purpuredoench - Cone flower Asteraceae Moderate Exotic
54. Eranthis hyemaliSalisb - Winter aconite Ranunculaceae Moderate Native
55. Eremurus himalaicuBaker - Desert candle, Asphodelaceae Abundant Native
Foxtail lily
56. Eryngium biebersteinianuievski - Eryngo Umbelliferae Moderate Native
ex Bobrov
Continued .........
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1) (2) 3) (4) (5) (6) (7)
57. Euphorbia stracheyiBioss - Milkweed, spurge Euphorbiaceae Abundant ativié
58. Fressiax hybridaBailey - Fressia Iridaceae Rare Exotic
59. Fritillaria imperialis L. Pilyari, Crown imperial, Liliaceae Abundant Native
Ganda, Pra- Fritillary
Neh-posh
60. Gagea elegangvallich ex. D.Don - Yellow-star-of- Liliaceae Moderate Native
Bethelem
61. Galanthus nivalid.. - Common snowdrop  Amaryllidaceae Moderate Wt
62. Gazania niveae - Gazania Compositae Moderate Exotic
63. Gazaniax splendendoore - Treasure flower Composite Moderate Exoti
64. Geranium rectunirautv - Cranesbill Geraniaceae Abundant Native
65. Geranium wallichianunD.Don Kow ashud Wallich’s Cranesbill Geraniaceae buAdant Native
66. Gerbera jamesoniBol. ex Adlam - Barberton Daisy/  Asteraceae Rare Exotic
Transversal Daisy
67. Gladiolus byzanthus - Gladioli Iridaceae Moderate Exotic
68. Gloriosa rothschildiana’Brien - Glory or climbing Colchicaceae Rare Exotic
lily
69. Gypsophila paniculata. - Baby’s-breath Caryophyllaceae Moderate Exotic
Continued .........



(1) (2) (3) (4) (5) (6) (7)

70. Hedychium gardnerianuwall. - Kahili ginger, Zingiberaceae Rare Exotic
False ginger lily

71. Helenium antumnalé. - Sneeze weed, Asteraceae Moderate Native
Helen's flower

72. Helianthus autumnale - False sunflower Compositae Moderate Exotic

73. Helianthus x multiflorus - Perennial sunflower = Compositae Moderate Exotic

74. Helleborus nigel. Hinn Winter rose, Compositae Moderate Native

Khorosanikutki Christmas rose

75. Hemerocallis flava.. - Common yellow- Hemerocallidaceae Abundant Exotic
Day lily

76. Hesperis matronalig. - Dame’s violet, Sweet Brassicaceae Rare Exotic
rocket

77. Hippeastrum puniceurdrban - Giant Amaryllis Amaryllidaceae Rare Exoti

78. Hosta lancifoliaEngler - Narrow-leaved Hostaceae Moderate Native
plantain-lily

79. Hosta plantagineaschers - Fragrant-plantain lily Hostaceae Moderat Native

80. Hyacinthus orientalig.. - Common hyacinth Hycinthaceae Abundant Native

81. InularoyleanaC.B. Clarke - Eye of christ Asteraceae Abundant ative

il
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(1) (2) (3) (4) (5) (6) (7)
82. lIris ensataThunb. Krashim, Blue flag, Japanese Iridaceae Abundant Native
Krishum iris
83. Iris germanicaL. - German iris, Tall Iridaceae Moderate Exotic
bearded iris

84. Iris ‘Gingerbread Man’ - Iris Iridaceae Rare Exotic

85. Iris japonicaThunb - Iris Iridaceae Rare Exotic

86. Iris kashmerianaaker Mazarmond Iris Iridaceae Abundant Native

87. Iris reticulataM. Bieb - Spanish iris Iridaceae Abundant Native

88. Iris tectorumMaxim - Roof iris Iridaceae Rare Exotic

89. Iris unguicularisPoir - Iris Iridaceae Rare Exotic

90. Ixiolirion karateginumLipsky - Ixiolirion Amaryllidaceae Rare Native

91. Kalanchoe blossfeldiand. - Kalanchoe Crassulaceae Rare Exotic

Poellnitz
92. Kniphofia uvariaHook - Red hot poker, TorchAsphodelaceae Moderate Native
lily

93. Lathyrus latifoliusL. - Everlasting pea Leguminosae Moderate Exotic

94. Lavendula angustifoliavill. - Lavender Labiatae Moderate Native

95. Leucojum aestivurh. - Snowflake Amaryllidaceae Moderate Native
Continued .........
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1) (2) 3) (4) (5) (6) (7)

96. Liatris spicatawilld. - Blazing star Gay- Asteraceae Rare Exotic
feather

97. Lilium auratumLindl. - Goldband lily, Liliaceae Moderate Exotic
golden rayed lily

98. Lilium candidumL. - Madonna lily Liliaceae Moderate Exotic

99. Lilium longiflorumThunb. White trumpet lily, Liliaceae Moderate Native
Easter lily

100. Limonium latifoliumKuntze Sea-lavender Plumbaginaceae Moderate iveNat

101. Lunaria annual. - Moonwort, Satin- Cruciferae Rare Exotic
flower, Honesty

102. Lupinus polyphyllugindl. - Lupine Caryophyllaceae Abundant Native

103. Lycoris radiataHerb. Red spider lily Amaryllidaceae Moderate atide

104. Lythrum salicarialL. - Spiked or Purple Lythraceae Moderate Exotic
loose strife

105. Matthiola incanaR. Br. Gilly flower, Stock Brassicaceae Rare tia

106. Mimulus nepalensiBenth. Monkey flower, Scrophulariaceae Abundant Native
Mush flower

107. Mirabilis jalapa L. Abose Four O’clock flower, Nyctaginaceae Moderate Native
Marvel-of-Peru

Continued .........
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1) (2) 3) (4) (5) (6) (7)
108. Muscari armeniacunheicht. - Grape hyacinth Hyacinthaceae Moderate ativié
109. Narcissus pseudonarcissus - Trumpet narcissus Amaryllidaceae Abundant tinda
110. Narcissus tazetta. Yamberzal Polyanthus Amaryllidaceae Abundant Native

narc@ssus, white

narcissus
111. Nelumbo nucifer&aertn. Nadur Lotus, Chinese watddelumbonaceae Abundant Native

lily
112. Nepeta nervosa Royle ex benth - Catmint Labiatae Moderate Native
113. Nerine bowdenii - Spider lily Amaryllidaceae Moderate Native
114. Nymphae stellat&villd. Bum-e-posh  Indian blue water lilyNymphaeaceae Abundant Native
115. Oenothera biennik. Sham Sunder Evening primrose Onagraceae Moderate Native
116. Ornithogalum umbellatun - Star of Bethlehem Hyacinthaceae Moderate Native
117. Paeonia emodiVall. ex Royle Mid Himalayan peony Paeoniaceae burdant Native
118. Paeonia lactifloraPall - Peony Paeoniaceae Rare Exotic
119. Papaver orientale - Oriental poppy Papaveraceae Moderate Exotic
120. Penstemon barbatus - Bearlip penstemon Scrophulariaceae Moderate otiEx

Continued .........
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1) (2) 3) 4) ®) (6) ()
121. Phlox paniculatal. - Summer perennial Polemoniaceae Moderate Native
phlox
122. Physalis alkekendi. - Winter cherry Solanaceae Moderate Native
Chinese lantern plant
123. Platycodon grandiflorunA.DC. - Balloon flower Campanulaceae Rare Exotic
124. Primula denticulata&Smith - Drum stick primula  Primulaceae Abundant Native
125. Primula roseaRoyle - Primrose Primulaceae Abundant Native
126. Primula vulgarisHuds - Primrose Primulaceae Abundant Native
127. Ranunculus falcatuk. - Turban flower Ranunculaceae Moderate Exotic
128. Rheum austral®. Don. Pumbachalan Rhubarb Polygonaceae Moderate Native
129. Rudbeckia fulgidait. - Black eyed susan Asteraceae Abundant dativ
130. Rudbeckia laciniatd. - Cone flower Asteraceae Abundant Native
131. Salvia sclared.. - Biennial clary Labiatae Moderate Exotic
132. Santolina chamaecyparissus - Cotton lavender Asteraceae Abundant Exotic
133. Saxifraga stonilfera - Saxifrage Saxifragaceae Moderate Native
134. Scilla bifoliaL. - Blue bell, squill Hyacinthaceae Moderate tika
135. Scilla sibericaHaw. - Siberian squill Hyacinthaceae Moderate tivda
136. Sedum spectabiBoreau - Ice plant Crassulaceae Abundant Native
137. Senecio cinerari®C. - Dusty miller Asteraceae Moderate Exotic
138. Sisyrinchium striatun$mith - Satin flower Iridaceae Rare Exotic
139. Solidago canadensis - Golden rod Asteraceae Moderate Native
Continued .........
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140. Sprekelia formosissimiderb. - Jacobean lily Amaryllidaceae Rare Exotic
Aztec lily

141. Stachys byzantina - Lams’s ears, Lams’s Labiatae Rare Exotic
lugs, Lams’s tails

142. Sternbergia luted&koem and Schult - Autumn daffodil Amaryllidaceae Abundant Native

143. Thymus serphylluro. Javend Thyme Labiatae Abundant Native

144, Tradescantia sillamontana - White velvet Commelinaceae Moderate Exotic

145. Tradescantia virginiand. - Trinty flower Commelinaceae Rare Exotic
common spiderwort

146. Tragopogon pratensis dubins - Goats beard Compositae Rare Native

Scop.

147. Tulipa clusianaD.C. - Lady Tulip Liliaceae Abundant Native

148. Tulipa lanataRgl - Mughul Tulips Liliaceae Abundant Native

149. Typha angustifoli@ory and Petch, kala  Lesser bulrush Typhaceae Abundant Native

Chaub roow

150. Verbascum thapsus Budertant Aaron’s rod, great Scrophulariaceae Abundant Native
mullein.

151. Viola odoratal. Banufsha English violet, Violaceae Abundant Native
garden violet, sweet
violet

152. Zantedeschia aethiopicapreng - Arum lily, calla of  Araceae Abundant Native
gardeners

153. Zantedeschia elliottian&ngler - Golden arum, goldenAraceae Rare Exotic

calla
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Crocus chrysanthus Galanthus nivalis

s £

Fritillaria imperialis Zantedeschia elliottiana

Plate — 2 Bulbous plants



Achillea milifolium L.

Mat forming and invasive perennial with 2 to 3 pb lanceolate
leaves the lower being petiolate. Stems erect, Isimgpmewhat woolly.
Inflorescence composed of numerous heads arrangadorymb. Heads 5
mm in diameter. Bracts of the involucre with brown blackish papery
margins Ray florets female, disk florets hermapheodAchenes without

pappus 2 mm long not ribbed. Plant strongly scented

Distribution
Global : Europe, W. Asia
Local X Srinagar. Alt. 1585 m.

Achillea ptarmicalL.

Strong, rhizomatous perennial with simple linearckolate, sessile,
finely toothed dark green leaves 1.5 to 7.5 cm Id8ig@m erect, angular.
Inflorescence a lax corymb of heads. Heads heterogs, 1.2 to 1.7 cm in
diameter. Ray florets female, ligulate white. Didérets hermaphrodite,

tubular creamy or greenish white. Achenes with@yigus, 1.5 mm long.

Distribution
Global X Greece, Turkey, Europe
Local : Srinagar. Alt. 1585 m
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Aconitum heterophyllumwall

Perennial, erect, leafy, lower leaves petioled,euppvate cordate,
incised, amplexicaule; racemes panicled, folli@defowers blue in colour.

Fruit is a follicle. Follicles five in number.

Distribution
Global : Central, South and Eastern Europe
Local : Sonmarg, Gulmarg. Alt. 2439-2730 m.

Aconitum napellusL.

Variable erect perennials with rounded, deeplylébéd, dark green
leaves, the lobes toothed or further divided. Belarsse racemes of indigo
blue flowers in mid and late summer. Fruit is ob Jairy follicles,

cylindrical in shape.

Distribution
Global : North and Central Europe
Local : Gulmarg, Sonamrg. Alt. 2439-2730 m

Adiantum capillus- Veneris L.

A very delicate tufted fern. Fronds 6 inches torreefoot long, twice

or thrice pinnate, usually broadly ovate in genetdline, their slender stalk
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of a shining brownish black. Segments obovate orstaaped, 4 to 8 lines
broad, all narrowed at the base in to a short,dgleistalk, more or less
divided in to wedge shaped, obtuse lobes, thinadradbright green without
any midrib, but numerous forked veins converging tla¢ base sori

conspicuous occupying the extremities of most efltibes of the segments.

Distribution
Global : Temperate and tropical regions world wide
Local : Nishat, Shalimar, Cheshmashahi. Alt. 1585-1&176

Agapanthus praecoxoffmg

Clump forming evergreen perennials with broad,psshaped dark
green leaves 30 to 70 cm long. Bears large, roundeokels, 15 to 30 cm
across of trumpet shaped rich mid blue flowers 4%6tom long in late

summer and early autumn. Fruit is loculicidal ca@su

Distribution

Global ; South Africa

Local : Cheshmashahi, Dachigam. Alt. 1676-1829 m.
Ajuga reptansL.

Creeping, evergreen rhizomatous perennial with sEatie, leaves

7.5 cm long, obovate to oblong margins usuallyate; the lower forming

ﬂ



the basal rosette. Flowers in several usually wiistéhorls, supported by
leaf like bluish bracts, zygomorphic hermaphrodi@alyx campanulate,

Corolla bilabiate. Fruit of 4 nutlets, obovoid, e reticulate.

Distribution
Global : Europe, Caucasus, Iran
Local : Srinagar, Kokernag, Gulmarg. Alt. 1585-2730 m.

Alcea roseaCav

Vigorous, upright perennial producing rounded tdydairy, light
green leaves to 3.5 cm long, cut in to 3 to 7 shallobes. Long terminal
racemes of single, purple pink, white or yellowfkrs 5 to 10 cm across
are borne in early and mid summer. Consists of cesged beakless. 1-

seeded carpels.

Distribution
Global : W. Asia
Local X Srinagar, Gulmarg. Alt. 1585-2730 m

Alstroemaria aurantiacaD. Don

Tuberous perennial bearing 3 to 7 rayed umbles emachvith 1 to 3

bright orange or yellow, funnel shaped about 8 cness flowers, the inner
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tepals streaked dark red in summer. Leaves lanapeshgrey green in

colour. Fruit is a loculicidal capsule.

Distribution
Global : South America, Chile
Local : Bagat, Sheikhbagh, Nishat, Shalimar. Alt. 1585 m

Amaryllis belladonnalL.

Bulbous perennial producing, stout, purple or peHgreen stems
with umbels of 6 or more funnel shaped, scente# fliowers, 6 to 10 cm
long, in autumn strap shaped, fleshy leaves, 20tom long are produced

after flowering. Fruit a capsule, with several sgagpening in 3 valves.

Distribution
Global : South Africa
Local : Nishat, Shalimar, Cheshmashahi. Alt. 1585-1676 m

Anemone bifloraD.C

A small tuberous perennial, with radical leave® @n in diameter,
long petioled, 3-partite or 3 foliolate, the leafysnents rounded or cuneate,
deeply cut in to narrow lobes or toothed. Flowgrpemring at the same
time as the leaves; when freshly opened pure wdritbright carmine or

white diffused with carmine, turning brownish odided when over

il



mature; 2-3 cm in diameter on a leafless scapeirgedrto 3 pedicelled
flowers with 3 involucral bracts at the base of geglicles. Achenes with

short styles imbedded in dense wool.

Distribution
Global : Turkestan and Eastwards to Persia
Local : Shalimar, Nishat, Shankaracharya. Alt. 1586418.

Anemone x hybridaPaxt.

Vigorous, erect woody based perennial with suckeshoots and
oval, usually 3-palmate, toothed mid green leawsdtly hairy beneath.
Basal leaves are 10 to 20 cm long. Stem leavesbai@ 12 cm long.
Branched stems bear umbels of 12 to 18 cm, singigevilowers, pink
tinged on the reverse with golden yellow stameniat® summer and mid-

autumn. Fruit a group of achenes, oblong in shape.

Distribution
Global : East Asia
Local X Barzulla, Nishat, Shalimar, Telbal. Alt. 1585 m

Aptenia cordifoliaSchwant

Freely branching, perennial succulent with cyliodlj greyish green

stems, to 60 cm long and broadly ovate, fleshghtrgreen leaves 2.5 cm
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long. Solitary, terminal or lateral, red purplevilers, to 1.5 cm across are

borne in summer and autumn. Fruit is a 4-cellecalap

Distribution
Global : East South Africa
Local : Nishat, Shalimar, Cheshmashahi. Alt. 1585-1&176

Aquilegia canadensis..

Airy, Perennial with 2 ternate, fern like, dark gneleaves divided in
to leaflets, 1 to 2 cm long. Bears terminal, leafigemes of up to 20
nodding flowers from mid-spring to mid-summer. depals are scarlet and
forward pointing, lemon yellow petals taper in toagyht, erect red spurs,

1.5 cm long; the stamens and styles extend outwardsiownwards. Fruit

is a follicle.

Distribution

Global : East Canada to South USA

Local : Sonmarg, Gulmarg. Alt. 2439-2730 m

Aquilegia vulgaris

These aquilegias of rare beauty are numbered arnhdhgstall
mountain perennials. Upright perennial with finalwided ternate or 2
ternate bluish green leaves divided in to leafl@tesm long. Bears terminal

leafy racemes of 2 or 3 nodding blue flowers, somes with white petal
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tips and with straight and curving spurs, to 2.5long, in late spring. Fruit

is a follicle.

Distribution

Global : France, Switzerland, Austria

Local : Sonmarg, Gulmarg. Alt. 2439-2730 m

Arundo donaxL.

Clump forming rhizomatous perennial with stout ssesnd arching,
broadly linear, mid-green, glaucous leaves, to ®0lang. In mid and late
autumn, produces terminal panicles of light greepurple spikelets to 60

cm long. Fruit is a nut, ovoid in shape.

Distribution
Global : South Europe
Local : Srinagar Alt. 1585 m

Aspargus officinalisL.

Stems erect and much branched; usually 2 feetihigjire wild state
attaining 4.5 feet when cultivated and elegantibtdesd by the numerous
clusters of fine subulate cladodes, about 2 cm.ldfigwers small of a

greenish white, hanging on slender pedicels, 2tog8ther in the axils of
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the principal branches, many of them with stamenly.oFruit a berry,

berries small, red and globular.

Distribution
Global : South Africa
Local : Gulmarg. Alt. 2730 m

Aspidistra elatiorBlume

Rhizomatous perennial, usually grown as a houset,plath ovate
to lance-shaped glossy, dark green leaves, 30 tenbdong, produced
single at short intervals along the rhizomes. Eréleshly, broadly bell
shaped 8 lobed cream flowers, 2 to 3 cm acrossnaawdon inside, are

borne single along the rhizomes in early summarit i3 one seeded berry.

Distribution
Global : Himalayas, China and Japan
Local : Dachigam. Alt. 1829 m

Aster alpinedl.

Spreading clump forming perennial with short-stdlkgpoon shaped

to narrowly lance shaped mid green leaves, to $oagp Bears solitary
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Bkari armeniacum

Bellis Perennis Thymus serphyllum

Plate — 3 Ground covers



violet flower heads, to 5 cm across, with deepoyeltisc florets, on erect

stems in early and mid summer. Fruit an achene.

Distribution
Global X North America, Himalayas
Local : Srinagar, Gulmarg. Alt. 1585-2730 m

Aubrieta deltoidel. (D.C)

Stems spreading and rooting. Flowers 2-3 cm bluauople, in few

flowered racemes, petals long clawed. Fruit 2 cth wilong beak.

Distribution
Global : South Europe
Local : Srinagar. Alt. 1585 m

Begonia evansianandr.

Tuberous, winter dormant perennial with pointedsgio bright to
dark green leaves and reddish on the lower surfHoe.flowers are borne
in small clusters consisting of two small femalewfers and one showy,

frequently double male flower. The stem is branchied succulent. Fruit is

a capsule.

Distribution

Global : England

Local : Gupkar, Cheshmashi. Alt. 1585-1676 m
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Begonia x Semperflorenkink & Otto

These hybrids have a glossy foliage which accotmtdhe name
wax begonias by which the group is sometimes knoWawers white,
slightly tinged pink flowers and pale green shioligge. The colour range
too, has become quite wide, both in ranged to keavel to flowers. There
are some sorts with almost variegated leaves dedsatone with yellowish
leaves. Others have bronze-red or dark red foliadle there are a few
which have white leaves of a shape which have chilsen to be described

as the calla leaved begonias.

Stem glabrous and leaves glossy green with reditishFlowers 2.5

cm, pink or white. Fruit green, with prominent m@aged wings.

Distribution
Global : Brazil
Local : Gupkar, Cheshmashahi. Alt. 1585-1676 m

Begonia x tuberhybrida/oss.

The group comprises, numerous hybrid tuberous bagof
complex derivation, and are variable in habit, sind colour. They are very
popular flowering plants upto 60 cm tall. The stears short, reddish

green and the leaves alternate, irregulangin and fleshy. The flowers
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come in a wide range of colours except blue andveafeparate male and

female flowers appear on the same plant. Frataapsule.

Distribution
Global : Brazil
Local : Gupkar, Cheshmashi. Alt. 1585-1676 m.

Belamcanda chinensi®C

Tuberous rooted herbaceous perennial, with swoageth mid to
deep green leaves, 20 cm long closely resembliogettof Iris leaves. In
summer, bears a succession of upto 12 loosely gedaclusters of wide
opening flowers, 4 cm across, bright yellow to garred with maroon

spots, followed by large black seeds. Fruit is@soée.

Distribution
Global : China, Japan, E. former LISSR
Local : Shalimar. Alt. 1585 m

Bellis perennisL.

Stoloniferous perennial with narrowly obovate opwdite-spathulate
leaves in a basal rosette, bright-green 1 to 6 ong.l Inflorescence a
solitary head, 15 to 25 cm in diameter. Ray flonghite or rarely pink in a

single row, female; disc florets yellow, hermaplit®dAchenes compressed
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without ribs, 1.5 to 2 mm long, without pappus. firtate winter to late

summer produce flower heads.

Distribution
Global : Europe, Turkey
Local : Srinagar. Alt. 1585 m

Bergenia ciliata(How) Sternb

Clump forming perennial with very broadly obovateiry mid
green leaves, to 35 cm long. In early spring floastems bear more or less
erect flowers, that are pink or white fading tokpsm white, with rose pink
calyces usually 2 cm across on short branched oé&éror purple flower

stems. In frost-prone areas, foliage dies backimter. Bears fruit stalks.

Distribution
Global : Himalayas
Local : Srinagar. Alt. 1585 m

Caltha palustrisL.

A robust aquatic perennial, with kidney shaped désawlabrous,
with usually finely toothed margins, long petioldté&lowers white, 2-5 cm
diameter, terminal with usually 5 or 6, petiolateebals, many stamens,

carpels free with no petals. Fruit a head of narflattened follicles.

Distribution
Global : Himalaya, Europe, Asia, North America, Nepal
Local : Gulmarg. Alt. 2730 m
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Campanula latifolia L.

Vigorous, upright perennial with stout unbranchedns arising
from basal clumps of ovate oblong, long-stalkedjgietextured toothed
mid green leave, 7 to 12 cm long. Stem leavesiar#as but stalkless and
sharply pointed, decreasing in size towards thes top the stems. In
summer, flowers are produced single or in twoshoeds from the axils of
the upper leaves, forming narrow leafy spike-liseames. The flowers are
broadly tubular-bell shaped, 4 to 6 cm long, palel¢ep violet and have

wide spreading corolla lobes. Fruit a capsule #abrous or nearly so.

Distribution
Global : Cacuasus, Turkey, Iran, W. Asia
Local : Cheshmashahi. Alt. 1585-1676

Campanula mediuntL.

Slow growing, clump-forming, downy biennial produogi lance-
shaped to elliptic, toothed mid green basal leav24o 15 cm long and
smaller stem leaves. Lax racemes of single or douddll shaped whit pink
or blue flowers 2.5 to 4 cm long, open from springsummer. Fruit is an

ovoid capsule.

Distribution
Global : South Europe
Local : Rajbagh, Cheshmashahi. Alt. 1585-1676 m
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Canna indical.

Stately, erect, strong rhizomatous perennial witate-lance-shaped
to oblong, dark green, often bronze-tinted leawes50 cm long. The
inflorescence is a terminal raceme or a paniclee Thlourful petals
(staminodes) are really the petaloid stamens. Teal mpetals are
insignificant : seploid, light yellow-green in coiq hardly bigger than the
sepals. One of these showy stamens is narroweredlested, forming the

‘lip’ of the flower. Fruit is a 3-angle bristly caple.

Distribution
Global : Tropical and subtropical South America
Local : Nishat, Shalimar, Kokernag. Alt.1585-2012 m

Centaurea montand..

Rhizomatous, mat forming perennial with ovate toddly lance
shaped, entire to pinnatified, some times sligtatythed, mid green leaves,
6 cm long, wooly beneath with densely wooly steBisie flower heads 5

cm across, with reddish violet florets. Fruit isampressed achene.

Distribution
Global : Europe, Poland
Local : Sonamarg, Gulmarg. Alt. 2439-2730 m
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Cerastium tomentosumn.

Rampant, carpet or mat forming perennial produdimggr or linear
lance shaped, white or silver woolly leaves, 1 wn8long. Profuse cymes
of star-shaped white flowers to 2.5 cm across aradin late spring and

summer. Fruit is a capsule opening at the top.

Distribution
Global : Italy, Europe
Local : Nishat, Shalimar, Gupkar, Boulevard. Alt. 1585 m

Cheiranthus cheirilL.

A perennial of longer duration and more woody thla® common
stock more branched and less hoary, the hairs doakéhe base and closely
pressed on the surface, or often quite green aadynglabrous. Leaves
narrow, pointed quite entire. Flowers rather largenerally sweet scented

pods 2.5 inches long, the valves with a slightlprpinent midrib pod

siliquose

Distribution

Global X USA, North Mexico

Local : Nishat, Shalimar, Hazratbal, Telbal. Alt. 1585 m
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Chrysanthemum leucanthemunti..

Extremely variable rhizomatous perennial with theést leaves in a
rosette, sub circular to obovate — spathulate, geldd; the upper ones
oblong, sessile. Inflorescence a solitary head, 2.8 cm in diameter.
Involucralbracts with papery, narrow, purplish esigRay florets white,
female. Disk floriets yellow tubular, hermaphoreditFruit an achene.

Ribbed 3 mm long, cylindrical without pappus.

Distribution
Global : Europe, temperature Asia
Local : Cheshmashahi, Kokernag. Alt. 1676-2012 m

Clivia miniata Regel

Evergreen perennial with strap shaped leaves, ton6long. Bears
large umbels of up to 20 semipendent, open tubtdafunnel shaped,
yellow, red, or orange flowers 5 to 7 cm long, frepring to summer. Fruit

is a globose red berry.

Distribution
Global : South Africa
Local : Harwan. Alt. 1585 m
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Colchicum luteumBaker

A small perennial with the base of the stem belosugd thickened
in to a solid thick, fleshy ovoid body termed asmolLeaves are radical
appearing with the flowers and becoming much el®jaafter the
flowering season is passed, linear, obtuse. Flo®é¥st cm in diameter,
erect, golden yellow with very short flowering stemscape, bearing 1 or 2

flowers. Fruit a capsule 3-4 cm in length, the ealwith long recurved

beaks.

Distribution

Global : Afghanistan, North India, Tibet

Local : SKUAST, Zabarwan hills. Alt. 1585-2743 m

Convallaria majalisL.

Rhizomatous herbaceous perennial producing tougjander,
creeping branching rhizomes bearing pairs of olatee-shaped to elliptic,
stalked, hairless basal leaves, 4 to 20 cm longhiAg racemes of pendent,
spherical-bell-shaped, strongly scented, waxy witdi@ers 1 cm across are

produced on leafless stems in late spring. Frulbeary, red, globose,

poisonous.

Distribution

Global : North temperate region

Local : Bagat, Barzulla, SKUAST-K. Alt. 1585 m.

59 |



Coreopsis grandifloraHogg.

Clump forming almost hairless, perennial, oftervgtoas an annual,
with simple lance shaped or palmately lobed loveavés to 10 cm long.
Flowering stems produce 3 — 5 pinnate leaves \n#al leaflets. From late
spring to late summer, produces solitary flowerdse#o 6 cm across,
consisting of golden yellow ray florets, with evgntut outer margins and

darker yellow disc florets. Fruit an achene.

Distribution
Global : Central and South East USA
Local : Nishat, Shalimar, Kokernag. Alt. 1585-2012 m

Coreopsis lanceolata.

Clump forming hairless perennial with usually esmtifance-shaped
to inversely lance-shaped, mid green leaves, tacrb5long. Flowering
stems, with leaves only at the bases, produceaspljiellow flower heads,

4-6 cm across, from late spring to mid summer.tFamiachene.
Distribution
Global : Central and South USA

Local : Nishat, Shalimar, Hazratbal, Naseembagh, TeAdal1585 m
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Crocosmia masonoruniN.E.Br

Robust cormous perennial bearing pleated, mid-gteawes 60 to
100 cm long. In mid summer bears upward-facingngeared flowers 5 cm

long, in arching, usually unbranched spikes. Rsugt capsule.

Distribution
Global : South Africa
Local : Nishat, Shalimar, Hazratbal, Telbal. Alt. 1585 m

Crocus chrysanthudierb.

Late winter and early spring flowering crocus wathil green leaves
and upto 4 rounded, scented flowers, 1.5 to 4 amg,levhich vary from
cream to deep golden yellow, often suffused or egitbronze-maroon

outside. Fruit is a capsule buried among the leaves

Distribution
Global X Yugoslavia, Greece, Albania, Bulgaria
Local : Barzulla. Alt. 1585 m

Crocus sativusL.

Autumn flowering crocus producing 1 to 5 widely apech liliac
flowers, to 5 cm in long, with dark purple veinaulDgreen leaves are borne

with or shortly after the flowers. Saffron is olstad from the long,
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conspicuous, 3-branched deep red style. Steriteg@sing only by division.

Fruit is a capsule buried among the leaves.

Distribution
Global : Asia minor
Local : Pampore. Alt. 1585 m

Cynara cardunculusL.

Clump forming perennial with pinnatified or 2 — patified, usually
spiny. Silvery grey leaves to 50 cm long, with @t linear — lance shaped
segments and deep basal leaves. From early sumomearty autumn,
purple flower heads 4-8 cm across, are produce@reg-woody stems.

Branched leaf stalks and midribs are edible. Fmiachene.

Distribution
Global X SouthWest Mediterranean, Morocco
Local : SKUAST-K, Shalimar. Alt. 1585 m

Dahlia variablis L.

Root tuberous, flower 6-8 cm, horizontal or noddiBgars pompon
flower head of various colours. Pinnate, toothedal deaflets having

rounded tips. Fruit is an oblong achene.

Distribution
Global : Mexico
Local : Nishat, Shalimar, Cheshmashi. Alt. 1585-1676 m
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Delphinium elatumL.

Clump forming perennials with fleshy crowns prodgciflowering
spikes. The spikes bear numerous double flowelts Siarge outer sepals
and an ‘eye’ formed by 8 inner sepals. The flonatsast 6 cm across are
usually larger at the base of spike. Each stem bhé&sars lateral shoots

flowering after the main spike with slightly smalfeower.

Distribution
Global : Temperate Himalaya
Local : Sonmarg, Gulmarg. Alt. 2439-2730 m

Dendranthema x grandiflorumKitam

Rhizomatous, sometimes invasive herbaceous petennith
vigorous erect stems, reddish green when youngcd.amaped to linear
oblong, dark green leaves 12 cm long, with red fogdrturn red and yellow
in autumn. In early summer, bears terminal cymés;rh across, of yellow
cyathia cupped within orange — red to red involsctéruit is an achene,

cylindrical in shape.

Distribution
Global : Bhutan, Tibet, South West China
Local : Kokernag, Gulmarg. Alt. 2012-2730 m
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Dianthus barbatud..

Bushy short lived perennial, grown as a bienniaihwght to mid-
green leaves, to 10 cm long, sometimes deep brgresn. In late spring
and early summer, leafy bracts surround densetdiainal clusters, of
small 8-12 cm across, single, sweet scented, pwpkd, pink, salmon —
pink, or white flowers, sometimes bicoloured, epetal bearded and dotted

with a paler colour at the base. Fruit is a capsule

Distribution
Global : South Europe
Local : Zabarwan hills. Alt. 2743 m

Dianthus caryophyllud..

Loosely tufted, woody perennial with flattened, tsofid-green
leaves to 15 cm long, with conspicuous sheathsrsBlease cymes, 5 cm
across, of 1-5 strongly fragrant single, tootheughi pink-purple flowers

to 1.5 cm across, on stiff stems in summer. Fsudt capsule.

Distribution
Global X Mediterranean
Local : Zabarwan hills. Alt. 2743 m
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Dianthus chinensid..

Bushy, short lived, hairy perennial or biennial,ualdy grown
annually from seed leaves are pale to mid-greeto @ocm long. In summer
bears loose, terminal cymes to pink, red or wHderérs often with purple
eyes, fringed to nearly half their lengths and roftetricately patterned.

Fruit is a capsule.

Distribution
Global : China
Local : Barzulla, Gupkar, Nishat, Shalimar, Naseembadfh1585 m

Digitalis lanata Ehrh

Clump forming perennial or biennial with oblong.rnc@ — shaped or
inversely lance — shaped, mid green leaves, tol®ogy hairless beneath
or with toothed margins. Dense, racemes of palancrer fawn flowers 3
cm long, each with brown or violet - brown veinglanlighter cream lower

lip, are produced from mid to late summer. Frud isapsule.

Distribution
Global : Italy, Balkans, Hungary, Turkey
Local : Cheshmashahi, Gulmarg. Alt. 1676-2730 m
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Digitalis purpureal.

Hairy perennial with leaves ovate to lanceolatelaiceolate —
oblong, 22 cm long, greyish — tomentose beneattiplpewinfed. Stem
erect, stout simple or rarely branched. Infloreseea terminal, many —
flowered raceme. Flowers zygomorphic, hypogynoesimaphrodite, rather
showy. Calyx deeply 5-lobed, green; the lobes quaterlapping. Fruit an

ovoid sepeticidal capsule, exceeding the calyx.

Distribution
Global X Southern, Western and Central Europe
Local : Cheshmashahi, Gulmarg. Alt. 1676-2730 m

Echinacea purpureavioench

Erect perennial with smooth, sometimes rough —yhaed — tinted
green stems, ovate, toothed, rough-hairy basaletga¥5 cm long, and
ovate — lance shaped, toothed stem leaves. Fromsamamer to early
autumn, bears flower heads to 12 cm across, witdegobrown, cone
shaped discs and partly reflexed, purplish red—dlprets, 3 — 8 cm long.

Fruit is an achene.

Distribution
Global : USA, Virginia
Local : Cheshmashahi. Alt. 1676 m
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Eranthis hyemalisSalisb

Clump-forming, tuberous perennial producing brigéliow flowers,
3 cm across, each above a ruff of dissected, bggbéen leaves, in late
winter and early spring. Quickly forms large coki particularly in

alkaline soil. Fruit of 5-8 stalked follicles.

Distribution
Global : Southern France to Bulgaria
Local : Residency Road. Alt. 1585-1676 m

Eremurus himalaicusBaker

Tufted perennial with strap — shaped, bright grémaves, 30 cm
long. Bears white flowers 2.5 cm across in racetoe20 cm long in late

spring and early summer. Fruit is a capsule.

Distribution
Global : Kashmir, North West Himalayas
Local : SKUAST-K, Cheshmashahi. Alt. 1585-1676 m

Eryngium biebersteinianunNevski ex. Bobrov

Stiff, hard herbs, usually perennial, and with kigcleaves and
involucres. Flowers in a compact spike or heady wiscale or bract on the

common receptacle under each flower. Petals exgttia long inflected
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pointed or prickly teeth of the calyx. Fruit ovoudithout vitas, crowned by

the pointed or prickly teeth of the calyx.

Distribution
Global : Spain
Local : Gulmarg. Alt. 2730 m

Euphorbia stracheyiBioss

Rhizomatous, sometimes invasive herbaceous palenwith
vigorous, erect stems, reddish green when youngce.ahaped to linear
oblong, dark green leaves 12 cm long, with red fogdrturn red and yellow
in autumn. In early summer bears terminal cymes;riCacross, of yellow
cyathia cupped within orange-red to red involvucriésiit of 3 carpels,

each with a single seed.

Distribution
Global : Bhutan, Tibet, South West China
Local : Srinagar, Kokernag, Gulmarg. Alt. 1585-2730m.

Fressia x hybridaBailey

Cormous perennial bearing mauve coloured, funnapeath, usually

scented flowers, held erect in dense racemes anithef arching,
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frequently branched stems. Narrowly sword-shapeade. Fruit is a

capsule.

Distribution

Global ; South Africa

Local : Cheshmashahi. Alt. 1676 m

Fritillaria imperials Linn

A tall handsome, robust perennial with lanceolaéssile leaves, the
lower ones opposite and the upper ones longerramchorls. Flowers are
about 2-3 cm in length, brownish orange colour iteaminal umbel of
about 5 to 8 pedicelled and pendulous flowers.tFaucapsule 5 cm long,

obovoid almost 6 winged.

Distribution
Global : Temperate regions
Local : Telbal, Gupkar. Alt. 1585 m

Gagea elegangVallich-ex.D.Don

Leaves up to 40 cm, long 8 mm broad, with paraleination,
hooded at the apex. Inflorescence subtended byg lag] like bracts, umbel
like, 1-5-flowered, loose. Flowers actinomorphigea. Perianth of 6
segments in two whorls; the segments spreadingri.bng, lanceolate-
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oblong, yellow with a green stripe underneath. ABot6 stem leafless
(Except for the large leaf like bracts). Fruit psale, nearly globose.

Distribution
Global : Europe, North Africa
Local : Zabarwan hills. Alt. 2743 m

Galanthus nivalisL.

Bulbous perennial with narrow, glaucous leaves ravparallel
veination, linear, bluish — green 20cm long. Flasveolitary, actinomorphc,
always nooding, enclosed in a papery spathe beflonwering free,
spreading (white); the inner 3 only half as longeply emarginated white
with a green spot at the middle near the apex.t Erwapsule, ovoid in
shape.

Distribution
Global : Pyrenees to Ukraine
Local : Sonwar, Bagat. Alt. 1585 m

Gazania niveaDC

Herbaceous perennial with mound formingithaaving dark green
pubescent lanceolate basal leaves with daisy likage flower heads 9cm
across.Achenes are angled.

Distribution

Global : Tropical Africa
Local : Nishat, Shalimar, Hazatbal.Alt.1585m

Gazania x splendi$oore

Vigorous, spreading, evergreen perennial witbsgy leaves 15 cm

long, dark green above, covered with silkyitevhhairs beneath. Bears
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solitary flower heads in a mix of bronze, orangaserpink. Fruit is as

achene.

Distribution

Global : Tropical Africa

Local X Nishat, Shalimar. Alt. 1585 m

64) Geranium rectumTraut

Herbaceous perennial, with erect branched, glandygabescent
leaves 6-9 partite, segments acute, incised; plsddensely hairy; petals
large, spreading. Larger bluish — purple flowersskly panicled on longer
peduncles; the pedicels always more or less sprganhi reflexed after
flowering. Fruit is a capsule seprating into 5,ekded carpels which cure

upwards and glabrous inside.

Distribution
Global X Europe
Local : Sonmarg. Alt. 2439 m

Geranium wallichianum,D.Don

Herbaceous perennials with forked, stems oftenlswalt the nodes,
opposite palmately divided leaves and purplish 8my solitary on axillary
peduncles. Stamens 10, of which five shorter, lautegally with anthers.

Ovary 5 — lobed, terminating in long beak with fstegmas on the top, the
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lobes being all whorled — beaked receptacle. Rsui capsule. Capsule
separating into 5-1 seeded carpels which curve gsyavith a long elastic

awn, detached from the beak, and glabrous inside.

Distribution
Global X North East Afghanistan
Local : Gulmarg. Alt. 2730 m

Gerbera jamesoniBol. ex. Adlam

Clump forming, deep rooting perennial with inveysknce shaped,
deeply lobed to pinnatified leaves, 40 cm longkdgeen above, paler and
sparsely to densely woolly beneath. Solitary ddikg, orange — scarlet

flower heads, 10 cm across, with yellow centresiths a capsule.

Distribution
Global : Africa
Local : Cheshmashahi. Alt. 1676 m

Gladiolus byzanthudMill.

Vigorous perennial producing linear leaves, 60 omgl From late
spring to early summer bears, deep magenta flovkeirmn across, with

paler marks on the lip tepals. Fruit is a capsule.

Distribution
Global X Spain, North West Africa.
Local X Chanapora. Alt. 1585 m
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Gloriasa rothschildianaO’Brein

Climbing perennial with ovate-lance-shaped to oglgiossy, bright
green leaves, 6 cm long which narrow to form teahtendrils, 4 cm long.
Nooding flowers, 8 cm across are borne from theeupgaf axils. Flowers
have 6 reflexed, wavy — margined, sometimes emgtiyellow, with long,

protruding stamens.

Distribution
Global X Africa, India
Local : Nishat, Shalimar, Brein. Alt. 1585 m

Gyposphila paniculatd..

Tap rooted herbaceous perennial with branching stiEmming an
airy mound of linear — lance — shaped, usuallyl&éss:, glaucous leaves, 6
cm loose, many flowered panicles of shallowly tremnp shaped white

flowers to 8 mm across, forming mounds to 45 crmore across. Fruit is a

capsule.

Distribution

Global : Central and East Europe
Local : Cheshmashahi. Alt. 1676 m
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Hedychium gardnerianumwall.

Upright, rhizomatous perennial with lance-shaperkyigh green
leaves, 35 cm long. Butterfly like fragrant, lemgalow flowers, with
bright red stamens, are borne in dense, broadlyndrytal, terminal

racemes, 30 cm long. Fruit is a capsule.

Distribution
Global : Himalayas
Local X Sonamarg. Alt. 2439 m

Helenium autumnalel.

Upright clump forming perennial-shaped toothed/ésal5 cm long.
From late summer to mid autumn, bears flower heéads cm long with
yellow ray florets that reflex as the brown disoréits open. Fruit is a 4-

angled achene.

Distribution
Global : Canada, Eastern USA
Local : Gupkar, Nishat, Shalimar. Alt. 1585 m

Helianthus autumnaleNutt

Tall, coarse plant with large simple bristly, aftate leaves, the
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showy daisy — like flower heads with sterile ragréits are brone in loose

corymbs and have yellow disc florets. Fruit is awdie achene.

Distribution
Global X North America, Central America, Peru
Local : Gupkar, Nishat, Shalimar. Alt. 1585 m

Helianthus x multiflorus

Clump forming perennial with lance-shaped to ovatightly hairy,
dark green leaves to 20 cm long. Flower heads ¢anl&cross, with domed,
yellow ray florets, open from late summer to midesmn. Fruit is an

obovate achene.

Distribution
Global X North, Central America, Peru, Chile
Local : Kokernag. Alt. 2012 m

Helleborus nigerL.

Clump forming, hairless perennial with over — wiirtg, pedate |,
leathery, dark green, basal leaves 15 cm long dsmgr7-9 oblong to
inversely lance-shaped leaflets, toothed towards apexes. From early
winter to early spring stout, purple-marked stersarbshallowly saucer-

shaped flowers 6 cm across, single or occasiomaltlymes of 2 to 3
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blooms; the flowers are white, sometimes stronghk p- flushed, with
greenish white centres, ageing to pinkish whiteitks a follicle. Follicle is

many seeded.

Distribution
Global X Germany, Australia, Italy
Local : Barzulla, Gupkar, Cheshmashahi. Alt. 1585-1676 m

Hemerocallis flaval.

Semi evergreen, rhizomatous perennial with widek déuish green
leaves, 75 cm long. Branched scapes bear trumpeedh orange-brown

flowers 7 cm across, with recurved tepals, in nmd &te summer. Fruit is

a capsule.

Distribution

Global : China, Japan

Local : Shalimar, Cheshmashahi. Alt. 1585-1676 m

Hesperis matronalid..

Leaves shortly stalked, or tapering at the basateshanceolate or
lanceolate 3 inches long, or the upper ones sméllewers usually fragrant
in the evening stems 3 feet high, usually slighdyanched nearly

cylindrical, but much contracted between the sedds 3 inches long.
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Distribution

Global : Europe, Russia, Central Asia
Local : Residency road. Alt. 1585 m
Hippeastrum puniceunUrban

Bulbous perennial with bright green leaves emergust after the
flowers. Bears umbel of upto 3-funnel shaped stdlbevers. Fruit is a

globose capsule.

Distribution
Global : Central and South America
Local X Harwan. Alt. 1585 m

78) Hosta lancifoliaEngler

Perennial forming a dense mound of arching, nagrdathceolate,
thin glossy, dark green leaves 15 cm long. In &tenmer, slender very
leafy, red dotted scapes 60 cm long, bear narrdwiyel shaped, deep

purple flowers. Fruit is a capsule.

Distribution
Global : Korea, Japan
Local : Barzulla, Sheikhbagh, Nishat. Alt. 1585 m
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Hosta plantagineaschers

Clump — forming perennial producing ovate to hehdped, slightly
wavy, glossy, light green leaves, 20 cm long wittonpinent, widely
spaced, raised veins. Trumpet-shaped long tubed; fragrant white
flowers 10 cm long are borne on leafy, bright greeapes 70 cm long, in

late summer and early autumn. Fruit is a capsule.

Distribution
Global : China
Local : Barzulla, Sheikhbagh, Nishat. Alt. 1585 m.

Hyacinthus orientalisL.

Bulbous perennial with liner to lance — shaped,nde#ied, bright
green leaves, 30 cm long. In early, spring, besesteacemes of up to 40
tubular — bell shaped, waxy, very fragrant, sirftpgvers 30 cm long pale
violet — blue at the bases and almost white abowth spreading, then

recurved lobes. Fruit is a 3-angled capsule.

Distribution
Global X South Turkey, North West Syria Lebanon
Local : Nishat, Shalimar, Brein. Alt. 1585 m
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Inula royleana C.B. Clarke

An erect, robust perennial with simple. Exstipulatkéernate, sessile,
oblong or elliptic lanceolate, acute or obtusendldar-serrate sparingly
hairy leaves. Flowers are bright yellow, in a sot terminal radiate head 8

cm diameter, recaptaecle naked. Fruit is smallraehe

Distribution
Global ; West Himalayas
Local : Sonmarg, Gulmarg. Alt. 2439-2730 m

Iris ensataThunb

Rhizomatous, beardless laevigatae irises withleiogcassionally
branched stems. Leaves are with prominent mid Eash stem bears 3-4

blue flowers. Standards are erect and smaller thanfalls. Fruit is a

capsule.

Distribution

Global : North China, Japan, East Russia

Local : Nishat, Shalimar, Pampore. Alt. 1585 m
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Iris germanical.

The most commonly found garden iris is the beatdedyermanica
The rhizomatous species with 3-10 basal sword shaeees. The
inflorescence are fan shaped and contain one a& syaonmetrical six-lobed

flowers. The fruit is a capsule containing numersesds within.

Distribution
Global : North temperate zone.
Local : Pampore. Alt. 1585 m

Iris ‘Gingerbread Man’.

Rhizomatous standard dwarf bearded iris with exeeny stiff glossy
dark green leaves. In late spring bears deep bffowers with blue-purple

beards in mid and late spring. Fruit is a capsule.

Distribution
Global : China.
Local : Nishat, Shalimar, Telbal, Hazratbal. Alt. 1585

Iris japonica Thunb

Rhizomatous crested irises which spreads by sanfaicomes with

fans of strap-shaped evergreen glossy dark greeesdo 45 cm long. In
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Iris kashmeriana Iris ensata

Iris reticulata isljaponica

Plate — 4 Iris species



spring each branched stem bears 3 or 4 flattenddrdly white or pale

lavender-blue flowers. Falls have purple patches@ange crests. Fruit is

a capsule.

Distribution

Global : Central China, Japan

Local ; Nishat, Shalimar. Alt. 1585 m

Iris kashmiriana Baker

Flowers large, usually mauvish-blue; falls 5.5-9 amd 4-6 cm
broad with yellow beard; standards broadly ellipt&e5-6 cm broad.
Spathes with a green base, and a papery apex. $ a8 cm broad.

Stems 40-90 cm. Fruit is a capsule.

Distribution
Global : Temperate Eurasia. Common on groves in the Kasbatiey
Local : Srinagar. Alt. 1585 m

Iris reticulata M. Bieb

Bulbous reticulate irises with square sectionedvés. Bears a
solitary fragrant flower varying from pale to deeplet-blue or reddish
purple with a yellow central ridge on each fall. ll& often split aftr

blooming and may take some years to reach matdityt is a capsule.
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Distribution

Global : Caucassus, East and Northern Turkey
Local : Pampore. Alt. 1585 m

Iris tectorum Maxim

Rhizomatous crested iris with fans of broad, rithbglossy, dark
green leaves. Each branched stem bears 2 to 3fldaers with darker

veins and a white crest on each fall. Fruit is gsciée.

Distribution
Global : Central, South and Southwest China
Local : Nishat, Shalimar, Gupkar, Boulevard, Telbal,

Naseembagh. Alt. 1585 m

Iris unguicularis Poir

Rhizomatous crested irises with fans of strap stiagvergreen dark
green grass like leaves. Pale lavender to deeptwath contrasting veins
and a central band of yellow on the fall and widrignth tube. They are

borne singly on very short stem arising from a bhémg rhizome.

Distribution
Global X Greece, Turkey, Syria
Local : Nishat, Shalimar, Brein. Alt. 1585 m
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Ixiolirion karateginum Lipsky

Linear, lance shaped leaves in basal rosettesracgimes or umbels

of funnel shaped usually deep blue or violet flovkeuit is a capsule.

Distribution
Global : Israel, Lebnon, Syria
Local : Sonmarg. Alt. 2439 m

Kalanchoe blossfeldian¥. Poellnitz

Bushy perennial succulent with oval to oblong-ovedétly toothed,
glossy dark green leaves, 8 cm long on long stalkalar scarlet flowers,
1.5 cm long, are produced in early spring, mostlgriowded corymb — like

panicles. Fruit is a follicle.

Distribution
Global : South West Madagascar
Local : Nishat, Shalimar, Hazratbal. Alt. 1585 m

Kniphofia uvaria Hook.

Evergreen perennial with lax, linear, keeled finedpthed, coarse

leaves, to 60 cm long. Flowers 3 — 4 cm long, redud, opening to
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orange, and fading to yellow, are borne in slendelpngovoid racemes in

early autumn.

Distribution
Global : South African
Local X Chanapora, Nishat, Shalimar. Alt. 1585 m

Lathyrus latifolius L.

Herbaccous perennials with weak stems, sometimesicly with
sagittate stipules; the leaves usually pinnate gneken in colour usually
consisting of one pair of ovate to elliptic leafléd 5 cm long. Flowers pink
purple and red flowers. Petals usually broad, esjpg¢he standard upper
stamen free style flattened below the stigma, ggiébdrous on the outer

side. Fruit a pod. Pod cylindrical with severaldsee

Distribution
Global X South East Europe
Local X Gupkar, Boulevard. Alt. 1585 m

Lavendula angustifoliaMill.

Compact, bushy shrub with linear, grey-green leaie® cm long.
unbranched stalks produce fragrant, pale to deeplgdlowers in dense

spikes, to 8 cm long. Nutlets are smooth.
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Distribution

Global : W. Mediterranean

Local : Nishat, Shalimar, Brein, Telbal. Alt. 1585 m
Leucojum aestivurL.

Robust, bulbous perennial with erect strap — shagxbsy, dark
green leaves, to 40 cm long. In spring, leaflessnstbear up to 8 bell
shaped, faintly chocolate scented white flowersp2long, with green tips.

Fruit is a capsule.

Distribution
Global X Ireland, U.K., France
Local : Bagat, Chanapora, Sonwar. Alt. 1585 m

Liatris spicataWilld

Perennial with hairless stems and linear-lance ethdyasal leaves,
stem leaves are smaller and linear. Long lastingplp flower heads, to 1

cm across, are borne in dense spikes 60 cm long.i&&a capsule.

Distribution
Global : East and South USA
Local : Nishat, Shalimar, Cheshmashahi. Alt. 1585 m
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Lilium auratum Lindl

Stem glaucous. Leaves many, strongly nerved. Fowr cm,
horizontal or dropping crimson; each segment witloragitudinal yellow

band. Fruit is a capsule.

Distribution
Global : Japan
Local : Kokernag. Alt. 2010 m

Lilium candidum L.

This splendid lily, known since antiquity and oftdapicted as the
symbol of purity has upright, cylindrical, glabrosiem; linear leaves up to
25 cm long, tending to become smaller above; amgémas of 5 — 10
scented flowers (7.6 cm) across, with pure whitelperevolute at the tip.

Fruit is a capsule.

Distribution
Global : South and East Europe
Local : Kokernag. Alt. 2012 m

Lilium longiflorum Thunb.

Stem 1.5 to 3 ft., smooth, green and unspottedlisbdoward base.
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Leaves many, scattered, long narrow-lanceolatenaaie, 4-7 inch long,
smooth, finely nerved. Flowers few to several, hamtal on somewhat
inclined or declined, clear waxy-white, green-tidgewards base, long
tubular, 4-7 inch long, the upper part flaring ligetrumpet and 4-5 inch

across, very fragrant.

Distribution
Global : Japan
Local : Kokernag (Altitude 2012 m)

Limonium latifolium Kuntze

Rosette forming perennial with elliptic to spooragld, mid to dark
green leaves, usually to 30 cm long, occasional§t cm. in late summer,
branched, wiry stems bear panicles of spikelets twoamsist of shortly

tubular deep lavender blue flowers 6mm long, withitevcalyces. Fruit is a

capsule.

Distribution

Global : Bulgaria, Russia
Local : Gulmarg. Alt. 2730 m

Lunaria annua L.

Annual or biennial with ovate or heart shaped, selgrtoothed, light
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to mid-green leaves to 15 cm long. Cross shapédd pgrple flowers to 1
cm across are borne in broad leafy racemes to 1®mm Flat seed pods 6

cm long are rounded and silvery.

Distribution
Global X Europe
Local : Nishat, Shalimar, Telbal. Alt. 1585 m

Lupinus polyphyllusLindl.

Per. stout and erect, 3-5 ft., glabrate, or spgrkairy-pubescent
above. Leaves very long-stalked, the petioles @éatB long or the upper
ones shorter; leaflets 9-16, lanceolate to obldateo2-6 inch long, acute,
glabrous above and sparsely hairy beneath; stapdeged, adnate to
petiole for one-third or one-half their length. Wkers with purplish
standard, blue wings and mostly dark-tipped poinkeéel ¥z inch long,
many and alternate on slender pedicels in a rakkese terminal raceme 1-
2 ft long. Pod 1-1Y% inch long, wooly hairy; seeawaib6; oblong, brown-

black and glossy.

Distribution
Global : California
Local : Gulmarg. Alt. 2730 m
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Lycoris radiataHerb

Bulbous perennial with wavy-margined rose-red apdeed flowers,
4 cm long with strength reflexed tepals and consmis, protruding
stamens, borne in umbels, leaves semi-erect straped and dark green

appear after the flowers. Fruit is a capsule.

Distribution
Global : Japan
Local : Harwan. Alt. 1585 m

Lythrum salicaria L.

Clump forming perennial, usually in damp situatiovith erect stiff,
branched stems bearing lance-shaped downy leavespike like racemes

bears star shaped bright purple-pink flowers. Hsugt capsule.

Distribution
Global : Europe, Temperature Asia
Local : Sonmarg. Alt. 2439 m

Matthiola incana, Br.

Erect, usually perennial and more or less woodyeatbase, but not

of long duration; leaves oblong-linear, obtusetewentire, soft and hairy

il



on both sides with short crisped hairs. Flowerspleuor reddish, rather
large, the petals obovate, fruit a pod, pod 5 isdbeg, crowned by short

stigmas, which are rather thickened at the base.

Distribution
Global : Europe, Spain, Turkey
Local : Boulevard, Gupkar, Nishat, Shalimar. Alt. 1585 m

Mimulus nepalensiBenth

Flowers yellow, tubular, weaky two-liped, the uppir erect, two
lobed. The lower spreading, three lobed. Flowelitasy, axillary, borne on
stalks usually longer than the leaf. Erect leaBns 15-20 cm opposite,
elliptic, coarsely toothed, stalked leaves, mo2t.5 cm. Calyx inflated in

fruit. Fruit is a capsule.

Distribution
Global : Southwest China, Burma
Local : Babareshi, Tangmarg. Alt. 2730 m.

Mirabilis jalapa L.

Bushy perennial with ovate leaves 8 cm long. Fnaigreed pink,

magenta, yellow or white flowers to 5 cm long, sestrged, and often
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with several colours present on the same plaatbarne. Individual plants

open in late afternoon and die by morning. Frué dry capsule.

Distribution
Global X Peru, tropical, North, South America
Local : Barzulla, Gupkar, Rajbagh. Alt. 1585 m

Muscari armeniacumLeicht

Bulbous perennial producing semi-erect narrowlyedin to linear
inversely lanceolate, mid green leaves, 12 incbag in autumn. Tubular
bright blue flowers with distinct, constricted whitmouths are borne in

dense racemes 2 to 8 cm long, in spring. Frut3sangled capsule.

Distribution
Global X South East Europe to Caucasus
Local : Baghat, Residency road, Brein. Alt. 1585 m.

Narcissus pseudonarcissus

Single flowered, wild daffodils with leaves lineagrect having
parallel veining, bulish green. Flowers actinomacpkolitary, drooping or
horizontal, showy 4.5 cm in diameter. Corolla aigah, with a corona
(paracorolla) inserted between segments and stantan# a capsule,

globose, often obtusely-trigonous.
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Distribution

Global : Portugal, Spain

Local : Nishat, Shalimar, Telbal, Hazratbal. Alt. 1585
Narcissus tazettd.

Very variable wild species daffodil with erect, bdy twisted,
keeled, glaucous, mid-green leaves 40 cm long. Beato 20 sweetly
scented flowers 4 cm across, with white periangmsnts and yellow cups.

Fruit is a globose capsule.

Distribution
Global : France, Spain
Local : Nishat, Shalimar, Hazratbal, Telbal. Alt. 1585

Nelumbo nuciferaGaertn.

An aguatic plant, with a whitish creeping rhizomenfi which sprout
long, upright to stalks that emerge from the wéterleaves are downy (50
cm) in diameter with their blades borne slightlyoab the water surface,
and the stalk. Sometimes 1 cm long, in the ceniée flowers, on
peduncles of 1 m are large, pinkish-white, reversauke. Fruit is a spongy

nut.
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Distribution

Global : Iran, Japan, Australia
Local : Dal lake. Alt. 1585 m
Nepeta nervos&oyle ex-benth

Bushy perennial bearing erect, unbranched stemb watrrowly
lance shaped, entire to slightly toothed, conspislyoveined, hairly faintly
aromatic, mid to gray green leaves, to 10 cm |I@w®nse, cylindrical, spike

like whorled cymes of purplish blue flowers to 1&nrtong, are borne. Fruit

IS a nutlet.

Distribution

Global : India (Kashmir)

Local : Kokernag. Alt. 2012 m

Nerine bowdeniiwatson

Robust bulbous perennial with broad, strap — shégmees, to 30 cm
long. Bears open umbels of upto 7 or more funnghaped faintly scented
pink flowers, to 8 cm across, with recurved, wavgrginated tepals. Fruit

is a loculicidal capsule.
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Distribution

Global : South Africa (East Cape)

Local : Gupkar, Boulevard, Cheshmashahi. Alt. 1585-1%i76
Nymphae stellataVilld

A perennial aquatic plant with very beautiful dli&er flowers with
rounded, cordate, glossy leaves floating on thiasarof water at the end of
long, stout flexible stems. Flowers solitary. Frigia spongy berry ripening

under water, seeds buried in the pulp and eachredweith a fleshy aril.

Distribution
Global : Siberia
Local : Dal lake Srinagar. Alt. 1585 m

Oenothera biennid..

A Biennial with stems almost simple and more @sldairy; ovate
lanceolate or lanceolate, slightly toothed hoaryowny. Flowers yellow
large and fragrant, in a long terminal spike ofteafy at the base. Ovary
sessile about 7 inches long, the tube of the caly®ast an inch longer, the

petals broad and spreading. Fruit a capsule. Cap&lbng.
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Distribution

Global : North America

Local X Boulvard, Gupkar. Alt. 1585 m
Ornithogalum umbellatumL.

Bulbous perennial with linear leaves having pata@nation 30 cm
long each with a central silver stripe above; #sves wither as the flowers
open in early summer. Inflorescence a raceme, dooge 8-10 flowered
flower actinomorphic, erect with a perigon petalsitey, with a green band

at the back. Fruit a hexagonal capsule 1-1.5 cdiameter.

Distribution
Global : Europe, Turkey, and North Aferica
Local : Nishat, Shalimar, Kokernag. Alt. 1585-2012 m.

Paeonia emodi, Wall. ex Royle

A stout, shrubby perennial, 1 to 24n height with exstipulate,
alternate, glabrous, 15 cm leaves, petiolatedddivin to distinct leaflets or
deeply cut into segments. Flowers 3 toddameter, white, usually solitary
(or sometimes 2 or 3) flower bud globuse, bracts 3 leafy, lying close

against the calyx, sepals 5, persistant, outer witbsa leafy point, petals 5
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to 10, stamens many, carpels 1 to 5, surroundedhvidey a fleshy disk fruit

a single follicle (rarely 2) about 3 cm long.

Distribution
Global : North Western Himalaya, Kumaon
Local : Brein, Kokernag, Gulmarg. Alt. 2730-1585 m

Paeonia lactifloraPall.

Herbaceous perennial with erect, red-motted stemdsdark green
leaves each with a elliptic or lance — shaped raughgined leaflets, paler
and slight hairy beneath. Bears bowl shaped fragsahite to pale pink

flowers. Fruit is an oblong follicle.

Distribution
Global : Russia, Mongolia, China
Local : Babareshi, Gulmarg. Alt. 2730 m

Papaver orientald.

A perennial hairy plant. All the leaves arising rfrothe base,
pinnately lobed hairy. Flowering stems severalwéis orange red. Sepals

densely hairy. Fruit is a capsule. Capsule covesddbristles.
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Distribution

Global : Central and North Europe, Afghanistan
Local : Gulmarg. Alt. 2730 m

Penstemon barbatus (Cav)Roth

Erect perennial with semi — evergreen basal rasettel deciduous
stems bearing lance-shaped to linear, entire, soreetglaucous, mid green
leaves to 20 cm long. Bears long panicles of pendehular red flowers
tinged pink to carmine red 4 cm long, the reflexader lips with yellow

beards the upper ones projecting over them. Fs@tdapsule.

Distribution
Global : USA to Mexico
Local : Kokernag. Alt. 2012 m

Phlox paniculataL.

Erect herbaceous perennial with ovate or lanceeshdp elliptic,
toothed, thin leaves 11 cm long. Panicle like cymwfesalver-form, fragrant,
dark lilac 2.5 cm across are borne from summenatty @utumn. Fruit is an

ovoid capsule.
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Distribution

Global : USA

Local : Nishat, Shalimar, Telbal, Hazratbal, Naseembadfh 1585 m.
Physalis alkengi.

Vigorous,spreading,rhizomatous perennial with thaguate to diamod
shaped leaves to 12cm long Nooding,Bell shapedrcfe@vers 2cm long, with
star-shaped mouths,re-produced from the leaf #wilsed by large, bright
orange-scarlet berries and closed in a paperyalydes to 5cm across.

Distribution

Global : Europe,West asia,Japan
Local : Nishat, Shalimar,Kokernag Alt 1585-2012m

Platycodon grandiflorumA.DC.

Compact-clump forming perennial with ovate to evknceolate,
toothed, blushed green leaves, to 5 cm long, bomehorls on the lower stem
alternately higher up. Large ballon like buds open shallow bell shaped, 5-
petalled purple-blue flower to 5 cm across, withkda blue veins and pointed

tips to the petals. Fruit is a capsule.

Distribution
Global : Russia, China
Local : Nishat, Shalimar, Chesmashahi, Shalimar. AI85t%676 m

Primula denticulataSmith

The commonest of the primulas and one of tlaliest flowers to
bloom at elevations above 700 is a perennial with radical, simple,-ob
ovate, spathulate, sessile, or the base natrinveo a short winged petiole.
The lower surface sparingly covered with a weidlh powder. At the time of
flowering the leaves are small, but subsequenbtlgcome much elongated.

Flowers 2.5-3.5 cm in diameter, yellow, iamgpact rounded
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clusters of shortly pedicelled flowers, the clustabout 3-6 cm in diameter.

Fruit is a capsule.

Distribution
Global X Afghanistan, South East Tibet, Burma, China
Local : Gulmarg. Alt. 2730 m

Primula roseaRoyle

A beautiful primula with simple, radical, elliptior ob-ovate,
spathulate leaves with the base narrowed in tonged petiole, green and
glabrous on both surfaces. Flowers 2.5 cm in diamétight or pale rose-
pink with a yellow centre, in lax umbels of 3 to fi@dicelled flowers on a

scape of 8-20 cm in length. Fruit, a capsule, gdelsunk in the calyx.

Distribution
Global : Europe, Asia
Local : Gulmarg. Alt. 2730 m

Primula vulgarisHuds.

Leaves oblong or obovate-oblong about 2 inch looftuse,
narrowed into petiole shorter than blades, crenulaiore or less pilose or
glabrescent, wrinkled. Flowers solitary on pubesqgesdicels to 6 inch

long, pale yellow, purple or blue, becoming greedrying, 1-1.5 inch
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across, calyx pubescent, the narrow lanceolate-aeuen lobes several

times shorter than tube; throat of corolla sligltbntracted and with scale-

like folds.

Distribution

Global X Europe

Local : Gulmarg. Alt. 2730 m

Ranunculus falcatud..

An erect perennial covered with long, closely &sped hairs, stem
1-2 ft without runners, usually much branched m#owered, hairs white.
Radical leaves 2-4 in and more across, long stalkedply 3 — lobed;
segments deeply cut, nearly equal in length. Fleweng stalked, bright
yellow. Fruit a globose head of many smooth, flate not dotted achenes,

margins of achenes thickened.

Distribution
Global : Europe,South and West Asia
Local : Gulmarg. Alt. 2730 m.

Rheum austraddd.Don

Stem stout, streaked green and brown, 1.5-2 m, netithded leaves,

and with dense branches clusters of small darkisbeulrple flowers borne
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in an inflorescence 20-30 cm long, which enlargesatdy in fruit. Flowers
3 mm across. Leaves with a very stout leaf-stalkd30cm, and with
rounded to broadly ovate blade with a heart-shdpesk having beneath,
the basal leaves up to 60 cm across. Nutlets puf@emm long, with

narrow wings, and with a rounded heart shaped #adeotched apex.

Distribution

Global : Temperate to subtropical Asia to East Nepal
Local ; Cheshmashahi. Alt. 1676 m

Rudbeckia fulgidaAit.

Hairy per. 1-2 ft high. Leaves mostly entire, nar to oblong-
lanceolate, the lowest and basal spatulate-lanieeoRetiolate, 2-4 inch
long. Foliaceous bracts of involucre often widel%ach long; rays 12-14
golden-yellow or with orange base, as long as thetb; disk black-purple,

over %2 inch diameter; style-branches short andsebtuPappus a minute

crown.
Distribution

Global : North America, Pakistan, Mongolia and Texas
Local : Jawaharnagar. Alt. 1585 m
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Rudbeckia laciniata..

Branching per. 2-12 ft high, smooth and glabrousnare or less
roughned with short stiff hairs. Leaves broad, blasel pinnately divided
into 5-7 after 2-3 cleft segms; straight leaves @&ed or cleft those of the
branches few-toothed or entire. Heads solitary ew, flong-peduncled;
involucral brackets loose and irregular, foliaceotmsys yellow, few or
several, oblanceolate, 1-1% inch long, soon drgpmisk greenish yellow;

style-branches short and obtuse; pappus a shavhcro

Distribution
Global : Queba to Florida and Arizon
Local : Gulmarg. Alt. 2730 m

Salvia sclared..

Erect, many branched, glandular hairy perenniabiennial with
ovate to oblong, notched to irregularly toothedinkled, mid green leaves
to 23 cm long with heart-shaped or perfoliate baBesrs many flowered,
terminal panicles or racemes of blue flowers tavBwith prominent liliac

bracts. Fruit is of 4 round nutlets.

Distribution
Global : Europe to Central Asia
Local : Tangmarg, Gulmarg. Alt. 2730 m
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Santolina chamaecyparissus

Compact, rounded perennial producing white wolburyg shoots,
densely covered with slender, narrowly oblong, edtto pinnatisect, grey
white leaves to 4 cm long, with very fine, tootrdidisions. Bright yellow

flower heads to 1 cm across are borne on slendersst

Distribution
Global : W and C. Mediterranean
Local : SKUAST-K. Alt. 1585 m

Saxifraga stonilferaCurtis

Mat forming, producing a web of long, slender, mischnched, red
stolens bearing numerous plantlets; leaves in tesetong-stalked, the
blade to 10 cm wide, orbicular, coarsely toothetjes/-veined above
reddish beneath; panicles 30 to 60 cm tall, flovadrsut 2 cm wide with 1

or 2 petals longer than the rest, white.

Distribution
Global : East Asia
Local : Gulmarg. Alt. 2730 m
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Scilla bifolia L.

Bulbous perennial with upright stem, generally @ee bulb; 2 — 3
linear lanceolate leaves sprouting from groundhte inter or early spring;
and a raceme of 6-10 stellate flowers with violdtlue, sometimes pink or

white petals. Fruit is a 3-loculicidal capsule.

Distribution
Global : Central and South Europe, Turkey
Local Barzulla, Sheikhbagh, Nishat, Shalimar. Alt. 58

Scilla sibericaHaw

Bulbous perennials with 2 to 4 semi-erect, broalhgar, basal
leaves, 10 to 15 cm long produced in spring atdhme time as loose
racemes of up to 4 or 5 pendent bowl shaped bbule flowers 1.5 cm

across stems gradually elongate. Fruit is a loclalcapsule.

Distribution
Global : Caucasus, Turkey
Local : Barzulla, Sheikhbagh, Nishat, Shalimar. Alt8%5n

Sedum spectabilBoreau

Clump forming deciduous perennial, upright, unicteed green
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stems bear opposite or whorled, ovate to ellipticobovate, slightly
scalloped, toothed grey-green leaves, to 8 cm lémdate summer, star
shaped pink flowers to 1 cm across, with promirsamens are borne in
dense, flat cymes to 15 cm across, often causiegstems to bend.

Attractive to bees. Fruit is a cluster of erectiétes.

Distribution
Global : China, Korea
Local X Kokernag. Alt. 2012 m

Senecio cinerariaD.C

Mound-forming evergreen with ovate to lanceolaballowly to
deeply pinnatisect silvery grey leaves to 15 cngloboose corymbs of

mustard- yellow flower heads to 2.5 cm across.thswa cylindrical achene.

Distribution
Global : West and Central Mediterranean
Local X Kokernag. Alt. 2012 m

Sisyrinchium stratumSmith.

Clump — forming evergreen perennial with lineataieceolate, iris —

like but 2-ranked stiff, grayish green leaves, @oct long. Bears stalk less
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clusters of open-cup shaped, pale yellow flowefsc2n across with tepal

black striped purple-brown. Fruit is a loculicidapsule.

Distribution
Global : Chile, Argentina
Local : Kokernag. Alt. 2012 m

Solidago canadensik.

A tall, graceful, perennial herb, with few branshevith angular
edges, rather rough. Stems erect, stout. Leaves lashaped, basal ones
short-stalked, elliptic, coarsely toothed, shargecinted or blunt, upper
leaves smaller, narrower entire. Head 1-4 on siealiary stalks, gathered
on a long leafy panicle. Ray-flowers (outer flowet§-12, central flower

12 — 20, all golden yellow. Fruit (achene) hairlesslightly hairy, ribbed.

Distribution
Global : China, Europe, America
Local X Babareshi, Gulmarg. Alt. 2730 m

Sprekelia formosissimélerb.

Bulbous perennial with linear leaves 30 cm lond ane (rarely two)
pink flower-scape bearing a single funnel shapedédr 10 cm long, bright

red with the three upper petals broader. Fruitlecalicidal capsule.
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Distribution

Global : Mexico and Guatemala

Local : Bagat, Barzulla, Gupkar, Boulevard. Alt. 1585 m
Stachys byzantin&.Koch

Mat forming, densely white woolly perennial withseites of entire,
oblong elliptic to lance shaped, thick, wrinkle@&jned, grey green leaves to
10 cm long. Erect stems bear interruped spikes @bl pink purple

flowers, 1.5 cm long. Nutlets are ovoid.

Distribution
Global X Caucasas to Iran
Local ) Kangan, Sonamarg. Alt. 2439 m

Sternbergia luteaRoem and Schult

Bulbous perennial with upright trigonal stem, gred linear leaves,
and single flower, yellow with perianth composed af2 cm tube and

spatulate segments. Fruit is an achene.

Distribution
Global : Mediterranean region
Local : Nishat, Shalimar, Telbal, Hazratbal. Alt. 1585 m
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Thymus serphyllumi_.

Mat forming perennial with finely hairy, trailingesms and linear to
elliptic or elliptic ovate, mid green leaves. Parglowers are brown in

congested whorls. Bears ovoid nutlets.

Distribution
Global X Eurasia, China, Japan
Local : Kokernag, Gulmarg. Alt. 2012-2730 m

Tradescantia sillamontan®latuda

Trailing perennial with upright, later spreadintkgihairy stems and
ovate, fleshy, silky hairy, grey green leaves 5 lomg. Magenta pink

flowers are borne in paired, terminal cymes. Heu# capsule.

Distribution
Global X North Mexico
Local : Nishat, Shalimar, Barzulla. Alt. 1585 m

Tradescnatia virginianal.

A showy herbaceous perennial used for ground cowershaded

gardens. The leaves are alternate, usually fldahge shaped, hairless.
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Short lived, spreading, usually saucer shaped fiswg to 7.5 cm in

diameter. Fruit is a capsule.

Distribution
Global : North America
Local : Shalimar, Chesmashahi. Alt. 1585-1676 m

Tragopogon pratensislublins Scop.

Stems erect, slightly branched, 2 feet high, rddica lower leaves
5-8 inches long shortly dilated at the base, glabrand slightly glaucous
upper leaves shorter with the dilated base long@roportion disk flowers
absent. Ray florets ligulate, golden yellow. Pedsdbng, thickened at the
summit, each with a single head of yellow floweEsuit an achene,
cylindrical 2 cm long with a beak of the same lénghe hairs of the

pappus long and very feathery.

Distribution
Global : Europe, Asia
Local : Babareshi, Tangmarg, Gulmarg. Alt. 2730 m

Tulipa clusianaD.C

Tulip with 2-5 linear, hairless, glaucous, greyaardeaves, to 15 cm

long, bowl shaped, later star shaped flowers, tori@cross, with rounded
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bases, are produced singly or in pairs. Flowersverie, stripped pink

outside with purple marks and purple stamens. ksudt capsule oblong in

shape.

Distribution

Global : Iran

Local ; Nishat, Shalimar, Chesmashahi. Alt. 1585-1676 m

Tulipa lanataRgl

Tulips with 15-60 cm stems, downy. Leaves 4 or Bugous,
downy, margin waxy, red, ciliate; flower solitargerianth-segments red,
somewhat silvery on the back and downy on the uppdt basal blotch

olive green with a yellow border.

Distribution
Global X Northeast Iran, USSR, Afghanistan
Local : Sagan, Kokernag. Alt. 2012 m

149) Typha angustifoliaBory and Chaub.

Aquatic perennial with linear leaves, to 1.5 m lpepgeathed at the
bases. Brown flower spikes, 20 cm long are bornenid-summer. Male
and female flowers are 7 cm apart, the females datk raddish brown

scales. Fruit is a nutlet.
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Distribution

Global : Europe, North and Central Asia

Local X Gupkar, Nishat, Shalimar, Telbal. Alt. 1585 m
Verbascum thapsuk.

A stout erect biennial, simple or branched clotgtth soft woolly
hairs. Leaves oblong, pointed, slightly toothedrmaed at the base in to 2
wings running a long way down the stem; the lowee often stalked.
Inflorescence a terminal spike like raceme, maowdred, dense. Flowers
zygomorphic, hypogynous showy, 2.5 cm in diamekuit a capsule,

septicidal, exceeding the calyx.

Distribution
Global X Europe, North Africa
Local : Sonamarg, Gulmarg. Alt. 2439-2730 m

Viola odoratal.

Perennial stock short, but sometimes branched,téchowith the
remains of the old leaf stalks and stipules, angalljg emitting creeping
runners or scions. Leaves in radical (or rathemiteal) tufts, broadly
cordate, rounded at the top, and crenate, dowshantly hairy with longer

stalks. Stipules narrow lanceolate or linear, antee Peduncles about as
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long as the leaf stalks with a pair of small braBtsgma pointed horizontal

or turned downwards. Fruit a capsule.

Distribution
Global : Western and Southern Europe
Local : Brein. Alt. 1585 m

Zantedeschia aethiopic&preng

Clump forming rhizomatous perennial, ever greemild areas, with
semi-erect, arrow shaped, glossy, bright greerelgawo 40 cm long. Bears
a succession of large, pure white spathes to 2§ Vaith creamy yellow

spadices. Bears baccate, red tinged wings.

Distribution
Global : South Africa, Lesotho
Local X Gupkar. Alt. 1585 m

Zantedeshia elliottian&ngler

Rhizomatous perennial with erect, heart shapedk dezen, basal
leaves to 45 cm long, covered with translucent svisipots. In summer

bears golden yellow spadices. Bears baccate, mgddiwings.
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Distribution
Global : East Africa
Local : Gupkar. Alt. 1585 m

4.2  Habit, Habitat and mode of propagation
4.2.1 Herbaceous Perennials:

4.2.1.1 Habit of growth

The growth habit of herbaceous perennials is arormapt feature.
There are two basic shapes recognizable in HerlbacBerennials that is
vertical growth or upright habit and the horizontal spreading habit. In
vertical growth, the height dominates over spreadlia horizontal growth,
the spread is more than height. However, numbeeobgnizable shapes
coming under these categories are identifiabléhénpresent studies on the
basis of shape the herbaceous perennial has beepegr into seven

categories (Table 2.1).

Out of eighty two herbaceous perennials studiedy fone had erect shape
(Aconitum napellus, Achillea filependulina, Alceaseg, twenty had
spreading shapeD{anthus barbatus, Limonium latifolium, Helenium
autumnal¢. Mound forming habit was observed in ten herbaseo
perennials Paeonia emodi P. lactiflora, Stachys byzantiha Seven

herbaceous perennials had clump
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Caltha palustris Primulasea

Typha angustifolia Zantedeschia aethiopica

Plate — 5 Moisture loving plants



forming habit Lythrum salicari, Lunaria annya Rossette type of habit
was found inPrimula roseaand P. vulgaris with climbing habit in

Lathyrus latifoliusand arching habit iArundo donax
4.2.1.2 Rate of growth

On the basis of rate of growth, the herbaceoushpéatks under study
were classified into three categories with fortyder rapid growth rate,
thirty eight and four herbaceous perennials undediom and slow growth

rate respectively.
4.2.1.3 Habitat preference

Perusal of Table 2.1 reveals that forty three haxbas perennials
prefers full sun Agapanthus praecox, Achillea millifoligmvhile as semi
shade was preferred by fifteen herbaceous peranf@abnitum napellus,
Alcea roseq and twenty four preferred full sun/semi-shadeguilegia
canadensis, Coreopsis lanceolatiurther perusal of Table 2.1 depicts that
forty herbaceous perennials are adaptable to gnderiile well drained soll
(Adiantum capillusveneris, Cheiranthus cheiand thirty eight prefers
fertile moist but well drained soil Elphorbia stracheyi, Helianthus
multiflorus) while as Nelumbo nuciferaand Nymphae stellata prefers

undisturbed wateArundo donaxandTypha angustifolianeeds moist soll.
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4.2.1.4 Mode of propagation

The propagation of plants have been a fundamem@lpation of
mankind since civilization began. It deals with tmlication and
productionof plants using propagules representing a spegditotype. A
propagule is any plant part used to produce a rlamt pr a population of
plants. Specific propagule include seeds, cuttitggls, scions, explants
and various kinds of specialized structures. Ingresent investigation, the
commonly used methods of propagation of the florden study have been

recorded and have been presented in Table 2.

Out of eighty two herbaceous perennigtéty one species are
propagated by means of seed/cutting/divisi@ygdsophila paniculata |,
Kniphofia uvarig. Twenty nine by way of seed/divisiokli¢lleborus niger,
Liatris spicatg. Nine with seed/cuttingklanchoe blossfeldiana, Hesperis
matronalig. Six by means of seedquilegia vulgaris Digitalis lanata).
Solidago canadensis, Typha angustifoNdh division. Adiantum capillus
Veneris by means of spores and Arundo donax widd/sievision/sucker

while asTradescandia virginianavith cutting/division.

4.2.2 Bulbous plants
4.2.2.1 Habit of growth

Perusal of Table 2.2 reveals that thirty nine bu#oplants had erect
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habit with Alstroemeria aurantiacahaving leafy erect stem#&maryllis
belladonnaandClivia miniatahaving leafless erect stems. Four herbaceous
perennials had mound forming hab&ngmone biflora, Begonia tuber
hybridg). Four having clump forminghabit Belamcanda chinensis,
Crocosmia masoniorumwhile as three speciesressia x hybrida and
Hemerocallis flava and Ornithogalum umbellatunhad spreading habit.
Two species of crocuCfocus sativusand Crocus chrysanthgshad mat
forming habit. Climbing type of habit was observed Gloriosa

rothschildiana
4.2.2.2 Rate of growth

The bulbous plants were grouped on the basis ofthroate and
listed in Table 2.2 which revealed twenty four b plants had rapid
growth rate, twenty seven medium and two spedi#s/i@ miniata and

Colchicum luteumhad slow growth rate.
4.2.2.3 Habitat Preference

It is clear from Table 2.2 that twelve Bulbous ptamprefer full
sun/semi-shaddr{s reticulata, Scilla bifolig. Thirty three bulbous plants
prefer full sun Dahlia variablis, Fritillaria imperialis). Eight Bulbous
species prefer semi-shadelilium candidum, L.longiflorumThirty

Bulbous plants were adaptable to grow in fertild weained soil Sprekelia
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formosissima, Tulipa lanajaSeventeen bulbous species were adapted to
fertle moist but well drained soil Irf{s germanica, Zantedeschia

elliottiana).
4.2.2.4 Mode of propagation

Out of fifty-three bulbous plants, fifteen are pagated with
seeds/division Nerine bowdenii, Scilla siberi¢aSixteen with seeds/bulb
(Tulipa lanata, T.clusiana Six with seed/division/bulblrfs germanica, I.
reticulata). Five with seed/division/rhizomegié ensata, |. japonica Four
with seed Kiolirion karateginun). Three with seed/cutting/division
(Dahlia variablig Begoniax tuberhybrida with seed/cutting/division/ bulb,
Sprekelia formossisimaith division. Gladiolus byzanthusvith seed/corm

andHyacinthus orientalisvith bulb.
4.2.3 Ground covers
4.2.3.1 Habit of growth

Out of twenty nine species studied under this grdep ground
covers Aubrieta deltoide, Bellis perenni®iad mound forming habit, four
spreading Geranium rectum G.wallichianun), six are erect growing
(Colchicum luteum, Leucojum aestivurand three had clump forming

(Eranthis hyemalis, Bergenia ciligtaabit.
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Two Ground coverasgpidistra elatior, Hosta lancifoljawere found
to have arching habifP{imula roseaandP. vulgaris) had rosette forming
habit while asAjuga reptanshad creeping an@erastium tomentosuimad

mat forming habit.
4.2.3.2 Rate of growth

The ground covers were grouped on the basis afitgroate and
listed in Table 2.3 which revealed that eight gebwovers were having
rapid growth rate, seventeen medium and four graiowers slow growth

rate.
4.2.3.3 Habitat preference

It is clear from Table 2.3 that twelve ground ceverefer full sun
(Colchicum luteum, Cerastium tomento3urBix species preferred semi-
shade Ajuga reptans, Bellis perennisFull sun/semi-shade was preferred
by eleven speciesAptenia cordifolia, Viola odorada Sixteen ground
covers are adaptable to grow in fertile, moistwell drained soil Muscari
armeniacum, Leucojum aestivunthirteen ground covers are adaptable to
grow in practically fertile well drained soilOfnithogalum umbellatum,

Thymus serphyllum
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Table-2 :

Habit, habitat and mode of propagation

2.1  Herbaceous Perennials

NSO'_ Name of the taxa Habit of growth gRraotv?/t(r)]f prl_(i?gri(te?\tce Mode of propagation
1) ) 3) 4) 5) (6)

1. | Achillea filipendulina Erect M FS/IFWDS Seed, Division
2. | Achillea millifolium Mound forming M FS/IFWDS Seed, Division
3. | Achillea ptarmica Erect M FS/IFWDS Seed, Division
4. | Aconitum heterophyllum Erect M SS/FMWDS Seed, Division
5. | Aconitum napellus Erect R SS/IFMWDS Seed, Division
6. | Adiantum-capillus/eneris Mound forming M SS/FWDS Spores

7. | Agapanthus africanus Erect M FS/FWDS Seed, Division
8. | Alcea rosea Erect R SS/FMWDS Seed, Division
9. | Aquilegia canadensis Erect R FS/SS/IFMWDS Seed, Division
10. | Aquilegia vulgaris Erect R FS/SS/IFMWDS Seed

Continued .........




n

n

n

N

(1) ) 3) (4) ®) (6)
11. | Arundo donax Clump forming with M FS/Moist Seed, Division, Sucket
arching leaves conditions/muddy
soll

12. | Asparagus officinalis Erect M SS/FMWDS Seed, Division
13. | Aster alpinus Erect R SS/FWDS Seed, Cutting, Divisiq
14 | Caltha palustris Mound forming M FS/IFMWDS Seed, Division
15. | Campanula latifolia Erect R FS/IFMWDS Seed, Cutting, Divisid
16. | Campanula medium Erect M FS/IFMWDS Seed, Division
17. | Centaurea montana Mound forming M FS/FWDS Seed, Cutting, Divisid
18. | Cheiranthus cheiri Erect R FS/IFWDS Seed, Cutting, Divisic
19. | Chrysanthemum leucanthemum Erect M FS/SS/IFWDS Seed, Cutting, Divisi
20. | Coreopsis grandiflora Erect M FS/IFWDS Seed, Cutting, Divisiq
21. | Coreopsis lanceolata Erect M FS/ISS/IFWDS Seed, Cutting, Divisig
22. | Cynara cardunculus Erect M FS/IFWDS Seed, Division
23. | Delphinium elatum Clump forming M FS/IFWDS Seed, Cutting
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(1) ) 3) (4) ®) (6)

24. | Dendranthema grandiflorum Erect R FS/IFWDS Seed, Cutting, Divisid
25. | Dianthus barbatus Spreading R FS/IFWDS Seed, Cutting, Divisipn
26. | Dianthus caryophyllus Spreading R FS/IFWDS Seed, Cutting

27. | Dianthus chinensis Spreading R FS/IFWDS Seed, Cutting

28. | Digitalis lanata Clump forming R SS/FWDS Seed

29. | Digitalis purpurea Erect R SS/FWDS Seed

30. | Echinacea purpurea Erect R FS/IFWDS Seed, Cutting, Division
31. | Eryngium biebersteinianum Clump forming R FS/IFMWDS Seed, Cutting, Division
32. | Euphorbia stracheyi Erect M FS/ISS/IFMWDS Seed, Cutting, Division
33. | Gazania niveae Mound forming R FS/FWDS Seed, Cutting, Division
34. | Gazaniax splendens Mound forming R FS/IFWDS Seed, Cutting

35. | Gerbera jamesonii Erect M SS/FMWDS Seed, Cutting, Divisid
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(1) ) 3) (4) ®) (6)

36. | Gypsophila paniculata Spreading M FS/IFWDS Seed, Cutting, Divisi
37. | Hedychium gardnerianum Erect M SS/FS/IFMWDS Seed, Division
38. | Helenium antumnale Spreading R FS/IFMWDS Seed, Cutting
39. | Helianthus autumnale Erect R FS/IFMWDS Seed, Cutting, Divisid
40. | Helianthusx multiflorus Erect R FS/IFMWDS Seed, Cutting, Divisid
41. | Helleborus niger Clump forming R SS/FS/IFWDS Seed, Division
42. | Hesperis matronalis Spreading S SS/FS/IFMWDS Seed, Cutting
43. | Inula royleana Erect M FS/IFMWDS Seed, Division
44. | Kalanchoe blossfeldiana Spreading M SS/FMWDS Seed, Cutting
45. | Kniphofia uvaria Erect R SS/FMWDS Seed, Cutting, Divisid
46. | Lathyrus latifolius Climbing R SS/FS/IFWDS Seed

47. | Lavendula angustifolia Spreading R FS/IFWDS Seed, Cutting
48. | Liatris spicata Erect R FS/IFMWDS Seed, Division
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(1) ) 3) (4) ®) (6)

49. | Limonium latifolium Spreading M FS/IFWDS Seed, Division
50. | Lunaria annua Clump forming M SS/FS/IFMWDS Seed, Division
51. | Lupinus polyphyllus Erect R SS/FWDS Seed, Cutting
52. | Lythrum salicaria Clump forming M FS/IFWDS Seed, Cutting, Divisid
53. | Matthiola incana Spreading M FS/IFMWDS Seed

54. | Mimulus nepalensis Erect M FS/SS/IFMWDS Seed, Cutting, Divisic
55. | Mirabilis jalapa Spreading M FS/IFWDS Seed, Division
56. | Nelumbo nucifera Spreading R FS/UW Seed, Division
57. | Nepeta nervosa Spreading M SS/FS/IFWDS Seed, Cutting, Divisi
58. | Nymphae stellata Spreading R FS/UW Seed, Division
59. | Oenothera biennis Erect R FS/FWDS Seed, Cutting, Divisid
60. | Paeonia emodi Mound forming R SS/FMWDS Seed, Cutting, Divisiq
61. | Paeonia lactiflora Mound forming R SS/FMWDS Seed, Cutting, Divisiq
62. | Papaver orientale Clump forming R FS/IFWDS Seed, Cutting, Divisiq

n

N

N
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63. | Penstemon barbatus Spreading R SS/FS/IFWDS Seed, Division
64. | Phlox paniculata Erect R SS/FS/IFMWDS Seed, Cutting, Divisi
65. | Physalis alkekengi Spreading R SS/FS/IFWDS Seed, Division
66. | Platycodon grandiflorum Erect M SS/FS/IFMWDS Seed, Division
67. | Primula denticulata Erect M SS/FS/IFMWDS Seed, Cutting, Divisiq
68. | Primula rosea Rosette forming M FS/SS/IFMWDS Seed, Cutting, Dois
69. | Primula vulgaris Rosette forming M FS/SS/IFMWDS Seed, Cutting, Dois
70. | Ranunculus falcatus Spreading R SS/FS/IFMWDS Seed, Division
71. | Rheum australe Erect M SS/FSIFMWDS Seed, Division
72. | Rudbeckia fulgida Spreading R SS/FS/IFMWDS Seed, Division
73. | Rudbeckia laciniata Spreading M SS/FS/IFMWDS Seed, Division
74. | Salvia sclarea Erect R SS/FS/IFMWDS Seed, Cutting, Divisi
75. | Senecio cineraria Erect M FS/IFWDS Seed, Cutting, Divisio
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76. | Sisyrinchium striatum Erect S FS/IFWDS Seed, Division
77. | Solidago canadensis Erect R FS/IFWDS Division
78. | Stachys byzantina Mound forming M FS/IFWDS Seed, Cutting, Divisid
79. | Tradescantia virginiana Spreading R SS/FS/IFMWDS Cutting, Division
80. | Tragopogon pratensis Mound forming S FS/FWDS Seed
81. | Typha angustifolia Erect M FS/DMS Division
82. | Verbascum thapsus Erect S FS/FWDS Seed, Cutting, Divisic
2.2  Bulbous Plants
1. | Alstroemeria aurantiaca Leafy, Erect, Stems R FS/IFWDS Seed, Division
2. | Amaryllis belladonna Erect M SS/FWDS Seed, Bulb
3. | Anemone biflora Cushion or mound R SS/FMWDS Seed, Division
forming
4. | Anemon hybrida Erect M FS/IFMWDS Seed, Division
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5. | Begonia evansiana Erect R SS/FWDS Seed, Cutting, Divisiq

6. | Begoniax semperflorens Cushion or mound M FS/IFWDS Seed, Cutting, Divisio
forming

7. | Begoniax tuberhybrida Cushion or mound M SS/FWDS Seed, Cutting, Divisiof
forming Bulb

8. | Belamcanda chinensis Clump forming M FS/IFMWDS Seed, Division

9. | Cannaindica Erect R FS/IFWDS Seed, Division

10. | Clivia miniata Stemless S SS/FWDS Seed, Division

11 | Colchicum luteum Erect S FS/IFWDS Seed, Bulb

12. | Crocosmia masoniorum Clump forming R FS/SS/IFMWDS Seed, Division

13. | Crocus chrysanthus Mat forming R FS/IFWDS Seed, Bulb

14. | Crocus sativus Mat forming R FS/IFWDS Seed, Bulb

15. | Dahlia variablis Erect M FS/FWDS Seed, Cutting, Divisid

16. | Eranthis hyemalis Clump forming M FS/ISS/IFMWDS Seed, Bulb, Divisior

1l
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17. | Eremurus himalaicus Clump forming M FS/FWDS Seed, Division, Bulh

18. | Fressiax hybrida Spreading M FS/IFMWDS Seed

19. | Fritillaria imperialis Erect R FS/FWDS Seed, Division, Bulb

20. | Gagea elegans Erect R FS/FWDS Seed, Bulb

21. | Galanthus nivalis Mound forming M SS/FMWDS Seed, Division

22. | Gladiolus byzanthus Erect R FS/FWDS Seed, Corm

23 | Gloriosa rothschildiana Climbing M FS/IFWDS Seed

24. | Hemerocallis flava Spreading R FS/IFMWDS Seed, Division

25. | Hippeastrum puniceum Erect M SS/FS/IFWDS Seed

26. | Hyacinthus orientalis Erect R SS/FS/IFWDS Bulb

27. | Iris ensata Erect M FS/SS/IFMWDS Seed, Division,
Rhizomes

28. | Iris germanica Erect M FS/SS/IFMWDS Seed, Division, Bull
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29. | Iris ‘Gingerbread Man’ Erect M FS/ISS/IFMWDS Seed, Division,
Rhizomes

30. | Iris japonica Erect M FS/ISS/IFMWDS Seed, Division,
Rhizomes

31. | Iris kashmeriana Erect M FS/FWDS Seed, Division, Bulb

32. | Iris reticulata Erect M FS/SSIFMWDS Seed, Division, Bulk

33. | Iris tectorum Erect M FS/IFWDS Seed, Division,
Rhizomes

34. | Iris unguicularis Erect M FS/SS/IFMWDS Seed, Division,
Rhizomes

35. | Ixiolirion karateginum Erect M FS/IFWDS Seed

36. | Leucojum aestivum Erect R FS/IFMWDS Seed, Bulb

37. | Lilium auratum Erect R FS/IFWDS Seed, Bulb

38. | Lilium candidum Erect R SS/FWDS Seed, Bulb

39. | Lilium longiflorum Erect R SS/FWDS Seed, Bulb

Continued .........
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40. | Lycoris radiata Erect M FS/FWDS Seed, Bulb
41. | Muscari armeniacum Erect R FS/FMWDS Seed, Bulb
42. | Narcissus pseudonarcissus Erect R FS/IFMWDS Seed, Bulb
43. | Narcissus tazetta Erect R FS/IFMWDS Seed, Bulb
44. | Nerine bowdenii Erect M FS/FWDS Seed, Division
45. | Ornithogalum umbellatum Spreading M FS/FWDS Seed, Bulb
46. | Scilla bifolia Erect M SS/FS/IFWDS Seed, Division
47. | Scilla siberica Erect M SS/FS/IFWDS Seed, Division
48. | Sprekelia formosissima Erect M FS/IFWDS Division

49. | Sternbergia lutea Erect R FS/IFWDS Seed, Division
50. | Tulipa Clusiana Erect R FS/IFWDS Seed, Bulb
51. | Tulipa lanata Erect R FS/IFWDS Seed, Bulb
52. | Zantedeschia aethiopica Erect R FS/IFMWDS Seed, Division
53. | Zantedeschia elliottiana Erect R FS/FMWDS Seed, Division
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2.3  Ground Covers
1) 2) 3) 4) ®) (6)
1. | Ajuga reptans Creeping M SS/FMWDS Seed, Sucker
2. | Aptenia cordifolia Mound-forming R FS/ISS/FWDS Seed, Cuttting, Graftin
3. | Aspidistra elatior Arching M SS/IFMWDS Division
4. | Aubrieta deltoide Mound forming R FS/IFWDS Seed, Cuttting, Divisipn
5. | Bellis perennis Mound forming M SS/FWDS Seed, Division
6. | Bergenia ciliata Clump forming S SS/FMWDS Seed, Division
7. | Caltha palustris Mound forming M FS/IFMWDS Seed, Division
8. | Cerastium tomentosum Mat forming M FS/IFWDS Seed, Cuttting, Division
9. | Colchicum luteum Erect S FS/IFWDS Seed, Bulb
10. | Convallaria majalis Mound forming S FS/SS/IFMWDS Seed, Sucker
11. | Eranthis hyemalis Clump forming M SS/FS/IFMWDS Seed, Division
12. | Geranium rectum Spreading R SS/FS/FWDS Seed, Cuttting, Division
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13. | Geranium wallichianum Spreading R SS/FS/IFWDS Seed, Culttting, Divig
14. | Hosta lancifolia Arching M SS/FS/IFMWDS Seed, Division
15. | Hosta plantaginea Clump forming R SS/FS/IFMWDS Seed, Division
16. | Leucojum aestivum Upright R FS/IFMWDS Seed, Bulb

17. | Lycoris radiata Erect M FS/IFWDS Seed, Bulb

18. | Muscari armeniacum Erect R FS/IFMWDS Seed, Bulb

19. | Nerine bowdenii Erect M FS/FWDS Seed, Division
20. | Ornithogalum umbellatun Spreading M FS/IFWDS Seed

21. | Primula denticulata Erect M FS/ISS/IFMWDS Seed, Cutting, Divisiq
22. | Primula rasea Rosette forming M FS/ISS/IFMWDS Seed, Cutting, Dons
23. | Primula vulgaris Rosette forming M FS/ISS/IFMWDS Seed, Cutting, Doris
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24. | Santolina chamaecyparissus Mound forming R FS/FWDS Seed, Cuttting
25. | Saxifraga stonilfera Mound forming M SS/SS/IFMWDS Seed, Cutting, Divisipn
26. | Sedum spectabile Boreau Spreading M FS/IFWDS Seed, Cutting, Division
27. | Thymus serphyllum Mound forming S FS/FWDS Seed, Cuttting, Divisipn
28. | Tradescantia sillamontana Mound forming M SS/FS/IFMWDS Cuttting, Division
29. | Viola odorata Mound forming M SS/FS/IFMWDS Seed, Cuttting, Dioisi
Abbreviations used
S — slow, M — moderate, R —rapid,

SS — semishade,

UW — undisturbed water,
DMS — dry moist soil

FS — full sun,
FWDS - fertile well drained soil,
FMWDS — Fertile moist drained soil,
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4.2.3.4 Mode of propagation

The commonly used method of propagation of twenie rground
covers presented in Table 2.3 revealed that elspexies are propagated
with seed/cutting/division Tlhymus serphyllum, Viola odorataSix with
seed/Division Klosta lancifolia, H. plantaginda Four with seed/bulb
(Leucojum aestivum, Muscari armeniaguisjuga reptansandConvallaria
majalis with seed/sucker. One with seddrithogalum umbellatuim one
with seed/cutting $antolina chamaecyparisguone with cutting/division
(Aspidistra elatioy and one with seed/cutting/graftinggtenia cordifolig.
One with division Aspidistra elatior) one with seed/bulb/division

(Eranthis hyemalis

4.3  Mature Height and Spread:
4.3.1 Herbaceous perennials
4.3.1.1Height

The height of eighty two herbaceous perennialsreesrded and the
data has been presented in Table 3.1. On the bhsisight , the species
have been divided into four main groups; small gaccm, medium 31-60
cm, large 61-90 cm and very large >90 cm. Ten lomtas perennials
falled under small groupAgonitum heterophyllum, Adiantum capilllus
Venerig. Twenty-six species were of medium heig@etaurea Montana,

Coreopsis lanceolaja Twenty species were of large heigtoeopsis
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grandiflora, Delphinium elatuin Twenty six herbaceous perennials were

found to be of very large heightiélianthus autumnale, Matthiola incana
4.3.1.2 Spread

On the basis of spread, the species have beenedivitto four
groups small upto 30 cm, medium 31-45 cm, largg38@&m and very large
>75 cm. Perusal of Table 3.1 reveals that out ghtgi two herbaceous
perennials, three falled in the range of small agr@quilegia canadensis,
Centaurea montarna Twenty-eight species falled in the medium catggo
(Cheiranthus cheiri, Gazania niveadighteen species in the range of large
spread Chrysanthemum leucanthemum, Digitalis purpliredhirteen
species were having very large spre&dphorbia stracheyi, Kniphofia

uvaria).

4.3.2 Bulbous Plants
4.3.2.1 Height

Persual of Table 3.2 reveals that out of fifty-thigpecies, twenty
species were of small heighArfemone biflora, Crocus chrysanthus
Sixteen species of medium heigl@i{ia miniata, Fressiax hybrida). Six
species of large heightG(adiolus byzanthus, Lilium longiflordmand
eleven species were of very large heigbalflia variablis Eremurus

himalaicug.
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4.3.2.2 Spread

Out of fifty-three species, thirty-four species wdraving average
spread of upto 15 cmC¢ocus sativus, Iris reticulaja Thirteen species
(Clivia miniata, Narcissus tazeitdalled in the range of 16-30 cm and six
bulbous plants were having large spread of >30 truih auratum,

Zantedeschia aethiopita

4.3.3 Ground Covers
4.3.3.1 Height

The height of twenty-nine ground covers were rdedrand the data
has been presented in the Table 3.1. On the blks&ght, the species have
been divided into three groups; small upto 15 cradienm 16-30 cm and

large > 90 cm.

Among twenty-nine species, eight species were lgakigight upto 15 cm
(Bellis perennis, Colchicum lutegmrlen species were of medium height
falling in the range of 16-30 cnBérgenia ciliata, Convallaria majal)s
Eleven ground covers were of large height >30 &tasta lancifolia, H.

plantaginea.
4.3.3.2 Spread

On the basis of spread, the species have beenedivitto three

classessmall upto 15 cm, medium 16-30 cm and large>30 cm.
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Table-3 : Height and spread at flowering
3.1  Herbaceous Perennials
Height (cm) Spread (cm)
NSO'_ Name of the species Upto
30 31-60 61-90 >90 Upto 30 31-45 46-75 >75
1) 2) 3) 4) ) (6) (7) (8) 9) (10)
1. | Achillea filipendulina - - - 100 - 35 - -
2. | Achillea millifolium - - 75 - - - 60 -
3. | Achillea ptarmica - - 78 - - - 60 -
4. | Aconitum heterophyllum 25 - - - 15 - - -
5. | Aconitum napellus - - 85 - 30 - - -
6. | Adiantum-capillus/eneris 30 - - - - 40 - -
7. | Agapanthus africanus - - 86 - - - 55 -
8. | Alcearosea - - - 180 - - 60 -
9. | Aquilegia canadensis - - 80 - 30 - - -
10. | Aquilegia vulgaris - 45 - - - 32 - -
Continued .........
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1) 2) 3) 4) 5) (6) (") (8) 9) (10)
11. | Arundo donax - - - 400 - - - 140
12. | Asparagus officinalis - - - 120 - - - 80
13. | Aster alpinus - 35 - - - 45 - -
14. | Caltha palustris 19 - - - - 45 - -
15. | Campanula latifolia - - - 100 - - 58 -
16. | Campanula medium - - - 102 - - 60 -
17. | Centaurea montana - 45 - - 30 - - -
18. | Cheiranthus cheiri 30 - - - - 40 - -
19. | Chrysanthemum leucanthemum - - 85 - - - 60 -
20. | Coreopsis grandiflora - - 80 - - 45 - -
21. | Coreopsis lanceolata - 60 - - - 42 -
22. | Cynara cardunculus - - - 100 - - - 98
23. | Delphinium elatum - 50 - - 30 - - -
Continued .........
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1) 2) 3) 4) 5) (6) (") (8) 9) (10)
24. | Dendranthema grandiflorum - 50 - - - 32 - -
25. | Dianthus barbatus - - 70 - 30 - - -
26. | Dianthus caryophyllus - - 80 - 20 - - -
27. | Dianthus chinensis - - 70 - 22 - - -
28. | Digitalis lanata - - 62 - 30 - - -
29. | Digitalis purpurea - - - 150 - - 60 -
30. | Echinacea purpurea - - - 145 - 45 - -
31. | Eryngium biebersteinianum - 40 - - 30 - - -
32. | Euphorbia stracheyi - - 75 - - - - 95
33. | Gazania niveae 22 - - - - 32 - -
34. | Gazaniax splendens 20 - - - 25 - - -
35. | Gerbera jamesonii - 38 - - - - 55 -
36. | Gypsophila paniculata - 40 - - - - 50 -
37. | Hedychium gardnerianum - - - 200 - - - 100
Continued .........
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1) 2) 3) 4) ) (6) (7) (8) 9) (10)
38. | Helenium antumnale - - - 190 - 45 - -
39. | Helianthus autumnale - - - 190 - - - 90
40. | Helianthus x multiflorus - - - 195 - - - 90
41. | Helleborus niger - 38 - - - 35 - -
42. | Hesperis matronalis - - 90 - - 45 - -
43. | Inula royleana - 50 - - - 45 - -
44. | Kalanchoe blossfeldiana - 40 - - - 40 - -
45. | Kniphofia uvaria - 60 - - 30 - - 102
46. | Lathyrus latifolius - - - 103 20 - - -
47. | Lavendula angustifolia - - - 95 - - - 110
48. | Liatris spicata - - 80 - - 45 - -
49. | Limonium latifolium - 60 - - - 45 - -
50. | Lunaria annua - - 90 - 30 - - -
51. | Lupinus polyphyllus - 35 - - 30 - - -
Continued .........




1) (2) 3) (4) (5) (6) (7) (8) 9) (10)
52. | Lythrum salicaria - - - 102 - 45 - -
53. | Matthiola incana - - - 120 10 - - -
54. | Mimulus nepalensis 20 - - - 10 - - -
55. | Mirabilis jalapa - 60 - - - - 60 -
56. | Nelumbo nucifera - - - 120 30 - - -
57. | Nepeta nervosa - 50 - - 30 - - -
58. | Nymphae stellata - 60 - - 30 - - -
59. | Oenothera biennis - - - 120 - - 50 -
60. | Paeonia emodi - - 70 - - - - 76
61. | Paeonia lactiflora - 60 - - - - 65 -
62. | Papaver orientale - - 65 - - - 75 -
63. | Penstemon barbatus - - - 94 - 38 - -
64. | Phlox paniculata - - - 115 - 45 - -
65. | Physalis alkekengi - 60 - - - - 74 -
66. | Platycodon grandiflorum - 60 - - 30 - - -
Continued .........
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
67. | Primula denticulata - 45 - - - 45 - -
68. | Primula rosea 18 - - - 15 - - -
69. | Primula vulgaris 15 - - - - 35 - -
70. | Ranunculus falcatus 20 - - - 15 - - -
71. | Rheum australe - - - 202 - - - 104
72. | Rudbeckia fulgida - - 90 - - 45 - -
73. | Rudbeckia laciniata - - - 200 - - - 100
74. | Salvia sclarea - 32 - - - - - 90
75. | Senecio cineraria - 60 - - - - 60 -
76. | Sisyrinchium striatum - - 90 - 25 - - -
77. | Solidago canadensis - - - 140 - 45 - -
78. | Stachys byzantina - 45 - - - - 60 -
79. | Tradescantia virginiana - 60 - - - 50 - -
80. | Tragopogon pratensis - - 75 - - 45 - -
81. | Typha angustifolia - - - 105 - - 75 -
82. | Verbascum thapsus - - - 100 - 45 - -

Continued .........
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3.2 Bulbous Plants

1) ) 3) (4) 5) (6) (7) (8) )
1. | Alstroemeria aurantiaca - - - 92 - 45 -
2. | Amaryllis belladonna - 52 - - 9 - -
3. | Anemone biflora 5 - - - 8 - -
4. | Anemon hybrida - - - 120 - 25 -
5. | Begonia evansiana 25 - - - 15 - -
6. | Begoniax semperflorens 8 - - - 15 - -
7. | Begoniax tuberhybrida 8 - - - 15 - -
8. | Belamcanda chinensis - - 80 - - 20 -
9. | Cannaindica - - - 150 - - 50
10. | Clivia miniata - 45 - - - 30 -
11. | Colchicum luteum 10 - - 8 - - -
12. | Crocosmia masoniorum - - - 130 8 - -
Continued .........
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1) ) 3) (4) 5) (6) (7) (8) )
13. | Crocus chrysanthus 5 - - - 4 - -
14. | Crocus sativus 4 - - - 5 - -
15. | Dahlia variablis - - - 105 - - 60
16. | Eranthis heymalis 8 - - 7 - - -
17. | Eremurus himalaicus - - - 125 - - 50
18. | Fressiax hybrida - 40 - - 10 - -
19. | Fritillaria imperialis - - - 120 - 30 -
20. | Gagea elegans 5 - - - 30 - -
21. | Galanthus nivalis 10 - - - 10 - -
22. | Gladiolus byzanthus - - 80 - 10 - -
23. | Gloriosa rothschildiana - 50 - - 6 - -
24. | Hemerocallis flava - - - 98 - - 100
25. | Hippeastrum puniceum - 45 - - - 30 -
Continued .........
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1) ) 3) (4) 5) (6) (7) (8) )
26. | Hyacinthus orientalis 27 - - - 9 - -
27. | Iris ensata - - 90 - 16 - -
28. | Iris germanica - - - 92 - 18 -
29. | Iris ‘Gingerbread Man’, - 25 - - 14 - -
30. | Iris japonica - 45 - - 10 - -
31. | Iris kashmeriana - 45 - - 12 - -
32. | Iris reticulata 20 - - - 10 - -
33. | Iris tectorum - 35 - - 10 - -
34. | Iris unguicularis - 30 - - 11 - -
35. | Ixiolirion karateginum 2 - - - 10 - -
36. | Leucojum aestivum 1 50 1 1 8 1 1
37. | Lilium auratum - - - 102 - - 40
38. | Lilium candidum - - - 105 - 30 -
Continued .........
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1) ) 3) (4) 5) (6) (7) (8) )
39. | Lilium longiflorum - - 80 - - 30 -
40. | Lycoris radiata - 40 - - - 20 -
41. | Muscari armeniacum 20 - - - 5 - -
42. | Narcissus pseudonarcissus 23 - - - - 20 -
43. | Narcissus tazetta 20 - - - - 20 -
44. | Nerine bowdenii - 42 - - 8 - -
45. | Ornithogalum umbellatum 28 - - - 10 - -
46. | Scilla bifolia 13 - - - 5 - -
47. | Scilla siberica 17 - - - 5 - -
48. | Sprekelia formosissima - 30 - - 15 - -
49. | Sternbergia lutea 15 - - - 8 - -
50. | Tulipa Clusiana - 45 - - 3 - -
51. | Tulipa Lanata - 60 - - 3 - -
52. | Zantedeschia aethiopica - - 90 - - - 60
53. | Zantedeschia elliottian&ngler - - 80 - - 20 -

Continued



3.3  Ground Covers
S, Height (cm) Spread (cm)
No. Name of the taxa
Upto 15 16-30 >30 Upto 15 16-30 >30
1) 2) 3) 4) ) (6) (7) (8)
1. | Ajuga reptans 15 - - - - 75
2. | Aptenia cordifolia 5 - - 7.5 - -
3. | Aspidistra elatior - 60 - - - 60
4. | Aubrieta deltoide 5 - - 8 - -
5. | Bellis perennis 13 - - 15 - -
6. | Bergenia ciliata - 27 - - - 42
7. | Caltha palustris - 19 - - - 45
8. | Cerastium tomentosum 8 - - 8 - -
9. | Colchicum luteum 10 - - 8 - -
Continued .........

146



1) ) 3) 4) ®) (6) (7) (8)
10. | Convallaria majalis - 23 - - 30 -
11. | Eranthis hyemalis 8 - - 7 - -
12. | Geranium rectum - - 35 - - 100
13. | Geranium wallichianum - 30 - - - 110
14. | Hosta lancifolia - - 45 - - 75
15. | Hosta plantaginea - - 60 - - 100
16. | Leucojum aestivum - - 50 8 - -
17. | Lycoris radiata - - 40 - 20 -
18. | Muscari armeniacum - 20 - 5 - -
19. | Nerine bowdenii - - 42 8 - -
20. | Ornithogalum umbellatun - 28 - 10 - -
21. | Primula denticulata - - 45 - - 45
Continued .........
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1) ) 3) 4) ®) (6) (7) (8)
22. | Primula rosea - 18 - 15 - -
23. | Primula vulgaris 15 - - - - 35
24. | Santolina chamaecyparissus - - 50 - - 75
25. | Saxifraga stonilfera - - 31 - - 32
26. | Sedum spectabile - - 45 - - 45
27. | Thymus serphyllum - 25 - - - 45
28. | Tradescantia sillamontana - 30 - - - 45
29. | Viola odorata - 20 - - - 30
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Persual of Table 3.2 reveals that out of twentyerspecies, eleven
ground covers were having small spread upto 15la@udojam aestivum,
Ornithogalum umbellatuin Three species falled in the range of medium
spread 16-30 cmCnvallaria majalis, Viola odoratand Lycoris radiatg
and fifteen species were having large spread o0 =xr8 @Ajuga reptans,

Aspidistra elatioj.

4.4  Foliage colour and texture
4.4.1 Herbaceous perennials
4.4.1.1 Foliage colour
Colour in plants is normally thought of as flower fouit colour

because those are the most striking, foliage likewhave colour of
considerable range. In foliage this ranges frony,gbdue-grey and brown-
grey though grey-green, light, medium and dark gteevarious purple and
red shades and variegations of silver, yellow aed. rin the present
investigation, the foliage colour of species wasorded and has been

depicted in Table 4.1.

The foliage colour was recorded in eighty-two hedmas
perennials, out of these thirty-two species produtced green leaves like
Alcea roseaArundo donaxThirty two species produced dark green leaves
as in Aster alpinus, Caltha palustrud.ight green leaves were observed

in eight herbaceous perennials Ikdiantum capillus Veneris, Tragopogon
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Tradescantina sillamontana Senecio cineraria

Cynara carduncules Santolina chamaecyparissus

Plate-6 Plants with silvery Grey foliage



pratensis Five herbaceous perennials were having grey glesvres like
Digitalis purpurea, Hedychium gardnerianumTwo species namely
Aquilegia canadensiandPlatycodon grandiflorumproduced bluish green
foliage. Cynara cardunculusnd Senecio cinerarigproduced silvery grey
foliage whereas Crimson purple colured foliage watced inRudbeckia

laciniata.
4.4.1.2 Texture

The foliage texture refers to the surface structukppreciable
differences in foliage texture was noticed in hedmus perennial species
.Various texture such as soft, smooth, rough, pmérdstomentose, glossy,

fleshy and prickly were recorded.

Out of eighty-two herbaceous perennials, Twenterspecies were
having pubescent texture withchinacea purpureand Primula vulgaris
having roughly pubescent texture. Fifteen herbasguarenials species are
valued for their smooth texture as igapanthus praecox, Aspargus
officinalis. Fourteen species are valued for their soft texas inDianthus
caryophyllus, D.chinensiRough texture was noticed in ten species as in
Physalis alkekengi, Campanula latifali&®ix species are valued for their
glossy texture as iAdiantum capillus Venerigleshy texture was noticed

in four species as ibavendula angustifolia, Nelumbo nucifef@erbera
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jamesonii, Digitalis purpureand Centaurea montanare valued for their
tomentose texture where&syngium beibersteinianuns valued for its
prickly foliage.

4.4.2 Bulbous plants
4.4.2.1 Foliage colour

The foliage colour of fifty-three bulbous speciesstbeen recorded
and presented in Table 4.2. In twenty-two speds green colour was
noticed with Begonia evansianaiaving dark green colour above and
reddish on lower surface. Twenty-one species wavéen mid green leaves
(Anemone biflora A x hybridg). Three species namelglstroemeria
aurantiacg Iris germanicaand Tulipa lanataproduced grey green leaves.
Pale green coloured foliage was noticedagonia semperflorens, Crocus
sativus and Crocus chrysanthusBluish green foliage was produced by
three species vizGalanthus nivalis, Narcissus pseudonarcissusth
Hemerocallis flavehaving dark bluish green foliage. Reddish grediadge

was observed in only one species nanBetgoniax tuberhybrida
4.4.2.2 Texture

Out of fifty-three bulbous plants species, twerdwf plants are
valued for their smooth texture such a&Stroemeria aurantiaca,

Belamcanda chinensis, Canna inditan plants are valued for their glossy
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texture likelris japonica, Zantedeschia aethiopicaight plants are valued
for their soft texture such a&nemonex hybrida, Anemone biflorand
Galanthus nivalis Six species are valued for their rough texturehwi
Begoniax tuberhybridahaving rough, fleshy texture. Four species namely
Amaryllis belladonna, Clivia miniatandHyacinthus orientalisare valued
for their thick and fleshy foliage. Pubescent fgéawas noticed in one

specie namelpahlia variablis

4.4.3 Ground covers
4.4.3.1 Foliage colour

Appreciable variation in foliage colour was noticedthe species
under study. Eleven ground covers present mid greaour foliage,
thirteen ground covers produced dark green foli&yeyish white foliage
was noticed in two species viLerastium tomentosumand Santolina
chamaecyparissut.ight green foliage was produced Hgsta plantaginea

and grayish green biradescantia sillamontanand Sedum spectabile
4.4.3.2 Texture

Similar to foliage colour, lot of variation was me#d in texture of
foliage.Out of twenty-nine species, nine ground ezevhad pubescent
foliage withAspidistra eliatiorandGeranium wallichianunhaving roughly

pubescent foliage. Soft foliage was noticed inggsbund covers like
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Table-4 :

Characteristics of foliage

4.1: Herbaceous perennials

NSO' Scientific name Colour Texture Shape

1) 2) (3) (4) (5)

1. | Achillea filipendulina Dark green Pubescent 2-3- pinnate, laceolateesathe lower being
petiolate

2. | Achillea millifolium Dark green Pubescent Simple, linear-lanceolsgssile finely toothed
leaves

Achillea ptarmica Light green Roughly Pubescent  Rounded 3.5 cm ¢omdn to 3-7 shallow lobes
4. | Aconitum heterophyllum Dark green Pubescent Broad strap shaped 60rgridaves
Aconitum napellus Dark green Pubescent Rounded, deeply 5-7 lobed leaves, the Igbes

toothed or further divided

6. | Adiantum-capillus/eneris Light green Glossy Segments obovate or fan shapd lines broad,
all narrowed at the base into a short slender stalk
divided into wedge shaped obtuse lobes, thin
without any mid-rib

7. | Agapanthus africanus Grey green Smooth Rosettes of oblong, 1-or 2gimleaves

8. | Alcearosea Mid green Roughly Pubescent  Decussate leavé®vate to oblong margins
usually crenate

9. | Aquilegia canadensis Bluish green Smooth Finely divided ternate aeate leaves divided
into leaflets
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10. | Aquilegia vulgaris Dark green Smooth 2-ternate fern like leaves diohto leaflets

11. | Arundo donax Mid green Soft Arching, broadly linear leaves

12. | Asparagus officinalis Light green Smooth Lower leaves stalked, rourrihshaped at bage,
more or less 5-lobed and toothed, upper leaves
stem-clasping, lanceolate, sharply toothed

13. | Aster alpinus Dark green Glossy Ovate to lanceolate leavedymred singly at short
intervals along the rhizomes

14. | Caltha palustris Dark green Soft Kidney shaped with finely tamthmargins, long
petiolated radical leaves

15. | Campanula latifolia Mid green Rough Basal clumps of ovate oblongglstalked leaves,
stem leaves are similar but stalkless and sharply
pointed decreasing in size towards the tops off the
stems

16. | Campanula medium Mid green Rough Lance shaped to elliptic, toothbedal leaves and
smaller stem leaves

17. | Centaurea montana Mid green Tomentose Ovate to broadly lanceplatdire to pinnatified
sometimes slightly toothed leaves

18. | Cheiranthus cheiri Dark green Smooth Narrow, pointed quite enédeses

19. | Chrysanthemum leucanthemum Mid green Smooth Lowest leaves in a rosettecistidar to obovate
spathulate, pedicelled; the upper ones oblong,
sessile.
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1) (2) (3) (4) (5)

20. | Coreopsis grandiflora Mid green Smooth Simple lanceolate or palmatebetblower leaves.
Flowering stems produce 3-5 pinnate leaves
linear leaflets

21. | Coreopsis lanceolata Mid green Smooth Lanceolate to inversely landedizaves

22. | Cynara cardunculus Silvery grey Roughly pubescent  Pinnatified oepi2natified leaves with ovate to
linear lanceolate segments and deep basal leaves

23. | Delphinium elatum Dark green Pubescent Radical leaves long pdtidlee lobes broadl
cuneate, more or less 3-lobed and serrate ca
leaves similar to the radical leaves but shorter
petioled

24. | Dendranthema grandiflorum Dark green Soft Alternate, oval to lanceolateésa deeply lobed

25. | Dianthus barbatus Mid green Soft Linear to lanceolate mostly pointed

leaves

26. | Dianthus caryophyllus Mid green Soft Linear to lanceolate, pointedthwiconspicuous
sheaths

27. | Dianthus chinensis Mid green Soft Linear to lanceolate, pointed

28. | Digitalis lanata Mid green Pubescent Oblong lanceolate or irkgianceolate

29. | Digitalis purpurea Greyish green| Tomentose beneath  Ovate to ldteemr lanceolate oblong with
winged petiole

30. | Echinacea purpurea Dark green Roughly pubescerit  Ovate, toothedlbasves and ovate lanceols

toothed stem leaves

ite
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31. | Eryngium biebersteinianum Mid green Prickly Basal leaves long stalked,nstieaves stalkless
palmately divided

32. | Euphorbia stracheyi Dark green Smooth Lanceolate to linear oblongavde with red
midribs, turn red and yellow in autumn

33. | Gazania niveae Dark green Pubescent Lanceolate, basal leaves

34. | Gazaniax splendens Dark green Pubescent Lanceolate, basal leavesyad with grey feltec
hairs, lobed

35. | Gerbera jamesonii Dark green Densely tomentos Inversely lantepldeeply lobed to pinnatifie
leaves, dark green above and sparsely to def
woolly beneath

36. | Gypsophila paniculata Dark green Rough An airy mound of linear lanctglasually hairles
leaves

37. | Hedychium gardnerianum Greyish green| Pubescent Lanceolate leaves, biorrie parallel ranks of
unbranched, reed like stems

38. | Helenium antumnale Mid green Slightly pubescent Ovate to inverdahceolate leaves

39. | Helianthus autumnale Dark green Slightly pubescent Large simple, yristiternate leaves

40. | Helianthus x multiflorus Dark green Slightly pubescent Lanceolate to olestees

41. | Helleborus niger Dark green Fleshy Over wintering, pedate bkesales comprising 7-

oblong to inversely lanceolate leaflets toth

towards the apexes
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42. | Hesperis matronalis Light green Rough Leave shortly stalked or tapest the base, ovate
lanceolate, the upper ones smaller

43. | Inula royleana Dark green Glossy Strap shaped leaves

44. | Kalanchoe blossfeldiana Dark green Glossy Oval oblong ovate, softlythed leaves

45. | Kniphofia uvaria Mid green Rough Lax, linear, keeled, finely tued leaves

46. | Lathyrus latifolius Mid green Smooth The leaves usually pinnate stingj of one pair o
ovate to elliptic leaflets

47. | Lavendula angustifolia Grey green Fleshy Linear, opposite, toothed wht margins usually
rolled under

48. | Liatris spicata Mid green Rough Alternately arrangd linear, kwiate basal leaves

49. | Limonium latifolium Dark green Glossy Basal rosettes of elliptisgoon shaped leaves

50. | Lunaria annua Mid green Rough Ovate to heart shaped, coatsethed leaves

51. | Lupinus polyphyllus Mid green Pubescent above Stout, erect, very $taked leaved

52. | Lythrum salicaria Dark green Smooth Opposite, lanceolate stalké=sges

53. | Matthiola incana Dark green Pubescent Oblong, linear, obtusereersoft, hairy on both
sides with short crisped hairs

54. | Mimulus nepalensis Light green Soft Opposite, entire, linear coarsébdthed stalkeg
leaves

55. | Mirabilis jalapa L. Mid green Soft Opposite, ovate, simple leaves

Continued .........
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56. | Nelumbo nucifera Dark green Fleshy The leaves are downy withrthi@ades borne
slightly above the water surface.

57. | Nepeta nervosa Mid green Pubescent Narrowly, lanceolate, slightl toothed
conspicuously veined leaves

58. | Nymphae stellata Dark green Glossy Rounded, cordate floatingdsaeach cleft into
lobes, with basal sinus and a long leaf stalk.

59. | Oenothera biennis Light Green Soft Ovate, lanceolate, slightly teet, hoary or downy,.

60. | Paeonia emodi Dark green Soft Exstipulate, alternate, petealdeaves divided intp
distinct leaflets

61. | Paeonia lactiflora Dark green Slightly pubescent| Each leaf with 9 elliptic or lanceolate rough

beneath margined leaflets

62. | Papaver orientale Dark green Pubescent All the leaves arising frbra base alternate
pinnately lobed

63. | Penstemon barbatus Mid green Soft Lanceolate to linear, entire some$ glaucous
leaves

64. | Phlox paniculata Mid green Soft Ovate or lanceolate to elliptagthed thin leaves.

65. | Physalis alkekengi Mid green Rough Triangular ovate to diamond stidpaves.

66. | Platycodon grandiflorum Bluish green Smooth Ovate lanceolate, tootheeelehorne in whorls on

the lower stem, alternately higher up
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67. | Primula denticulata Mid green Roughly pubescent  Radical, simple,vab® spathulate, sessile or the
base narrowed in to a short winged petiole. The
lower surface covered with yellowish powder.

68. | Primula rosea Dark green Soft Simple, radical, elliptic, spa#te leaves with th
base narrowed into a winged petiole

69. | Primula vulgaris Dark green Roughly pubescent  Inversely lanceoldab obovate, toothed to
scalloped, deeply veined leaves.

70. | Ranunculus falcatus Mid green Pubescent Radical leaves, long stalkeéeeply 3-lobed
segments, deeply cut, nearly equal in length

71. | Rheum australe Mid green Roughly pubescent  Basal leaves pinndtie deeply 3-lobed, toothed
leaflets with prominent veins; stem leaves become
less deeply lobed up the stems

72. | Rudbeckia fulgida Light green Pubescent Oblong to lanceolate eeriiaves and lanceolate
toothed stem leaves.

73. | Rudbeckia laciniata Crimson Pubescent Rounded, entire to palmately lobed $eavith

purple coarse teeth and consipicuous veins and midrobs.

74. | Salvia sclarea Mid green Roughly pubescent  Ovate to oblongched to irregularly toothed,
wrinkled leaves

75. | Senecio cineraria Silvery grey Smooth and Glossy Lanceolate, depjigatisect leaves.
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76. | Sisyrinchium striatum Greyish green Pubescent Linear to lanceolats, like but 2-ranked stif]
leaves.

77. | Solidago canadensis Mid green Rough Basal leaves short stalked, tal]ipcoarsely,
toothed, sharp pointed. Upper leaves smaller,
narrower and entire.

78. | Stachys byzantina Mid green Rough Rosettes of entire, oblong-adlipp lanceolate
thick wrinkled veined leaves.

79. | Tradescantia virginiana Mid green Fleshy Leaves are alternate, usuallycdalate hairles
leaves.

80. | Tragopogon pratensis Light green Smooth Radical and lower leaves, tshatilated at the
base, glabrous and slightly glaucous; upper le
shorter with the dilated base

81. | Typha angustifolia Dark green Smooth Linear leaves, sheathed dtabes

82. | Verbascum thapsus Mid green Soft Leaves oblong, pointed, slighttpthed narrowec
at the base into 2 wings running a long way dd
the stem.

4.2  Bulbous Plants
1. | Alstroemeria aurantiaca Grey green Smooth Leave lanceolate, soft, grassy
Amaryllis belladonna Mid green Fleshy Strap shaped leaves producedfaitvering
3. | Anemone biflora Mid green Soft Radical leaves 1- diameter, long petioled, 3-

partite or 3-foliolate, leaf segments rounded or

cuneate
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4. | Anemon« hybrida Mid green Soft Oval, usually 3-palmate toothed/é=a

5. | Begonia evansiana Dark green above Glossy Pointed leaves, alternate and irregular
and reddish on
lower surface

6. | Begoniax semperflorens Pale green Glossy There are some sorts with avaoegated leaves,
while there are a few which have white leaves of a

shape which have caused them to be described as
calla leaved begonias

Begoniax tuberhybrida Reddish green Rough and fleshfhe leaves are alternate and irregular
Belamcanda chinensis Mid green Smooth Sword shaped leaves closely relgggthose of
Iris leaves
9. | Canna indica Dark green often| Smooth Ovate lanceolate to oblong leaves
bronze tinted
10. | Clivia miniata Mid green Fleshy Strap shaped leaves
11. | Colchicum luteum Mid green Fleshy Leaves are radical appearing thighflowers and

becoming much elongated after the flowering
season is passed, linear, obtuse

12. | Crocosmia masoniorum Mid green Rough Bears pleated 95 cm long leaves
13. | Crocus chrysanthus Pale green with | Smooth Semi-erect, linear to lanceolate leavesénbhate
pale silvery greer markedly as the flowers fade

central stripes

Continued .........
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14. | Crocus sativus Pale green Smooth Lanceolate leaves are borneowsthortly after the
flowers

15. | Dahlia variablis Green Pubescent Pinnate, toothed, oval leaftetsitp rounded tips

16. | Eranthis hyemalis Dark green Rough A ruff of dissected leaves

17. | Eremurus himalaicus Dark green Smooth Strap shaped leaves

18. | Fressiax hybrida Mid green Smooth Narrowly sword shaped leavesldpva basal
fans

19. | Fritillaria imperialis Mid green Smooth Lanceolate, sessile leavesptlerlones opposite
and the upper ones longer and in whorls

20. | Gagea elegans Mid green Smooth Leaves with parallel vienatioopdhed at the apex

21. | Galanthus nivalis Bluish green Soft Narrow, glaucous leaves hapagllel veination,
linear

22. | Gladiolus byzanthus Dark green Smooth Erect leaves, borne in basal fare narrow linear
and sword shaped

23. | Gloriosa rothschildiana Dark green Glossy Ovate lanceolate to oblongdeawhich narrow to
form terminal tendrils

24. | Hemerocallis flava Dark bluish green Smooth Arching strap shaped leaves

25. | Hippeastrum puniceum Mid green Smooth Semi-erect, strap shaped basatsedevelop with

or just after flowers

162

Continued .........



(1) B @3) (@) (5)

26. | Hyacinthus orientalis Dark green Fleshy Linear to lanceolate channddtaght green leaves

27. | Iris ensata Mid green Smooth Leaves with prominent, midribs

28. | Iris germanica Grey green Smooth Bearded Iris with fans of samesi evergreen
leaves

29. | Iris ‘Gingerbread Man’ Dark green Glossy Evergreen, stiff leaves

30. | Iris japonica Dark green Glossy Fans of strap shaped, everigagas

31. | Iris kashmeriana Dark green Smooth Narrow, linear leaves

32. | Iris reticulata Mid green Smooth Grassy leaves with square sextion

33. | lris tectorum Dark green Glossy Crested Iris with fans of bro#dibed leaves

34. | Iris unguicularis Mid green Rough Tough, grass like evergreen keave

35. | Ixiolirion karateginum Mid green Smooth Linear, lanceolate leaves imbasettes

36. | Leucojum aestivum Dark green Glossy Erect, strap shaped leaves

37. | Lilium auratum Dark green Glossy Scattered lanceolate leaves

38. | Lilium candidum Dark green Glossy Broad, inversely lanceolasabkeaves

39. | Lilium longiflorum Mid green Smooth Sessile, atternate, or nearlysipp or whorled,
narrowly lanceolate or linear leaves

40. | Lycoris radiata Dark green Smooth & Fleshy Semierect strap shagedes appearing after tf

flowers

ne
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41. | Muscari armeniacum Mid green Rough Semi-erect, narrowly spoon shagedes

42. | Narcissus pseudonarcissus Bluish green Soft Linear, erect having paralkghing

43. | Narcissus tazetta Mid green Soft Erect, broad, twisted, keeled ésav

44. | Nerine bowdenii Dark green Smooth & Fleshy Broad, strap shapeciea

45. | Ornithogalum umbellatum Mid green Soft Linear leaves having parallel agion with a
central silver stripe above

46. | Scilla bifolia Dark green Smooth 2-3, linear, lanceolate leapesusing from ground

47. | Scilla siberica Dark green Smooth Linear leaves

48. | Sprekelia formosissima Dark green Smooth Lanceolate leaves

49. | Sternbergia lutea Mid green Smooth Grooved, linear leaves

50. | Tulipa Clusiana Mid green Soft Linear to broadly ovate leaves

51. | Tulipa lanata Gery green Soft Linear, hairless leaves

52. | Zantedeschia aethiopica Dark green Glossy Semierect arrow shaped leaves

53. | Zantedeschia elliottiana Dark green Rough Erect, heart shaped, basal deaowered with

translucent white spots

164

Continued .........



ate

ng

and
ng

4.3  Ground Covers

1) 2 3 4 )

1. | Ajuga reptans Mid green Pubescent Small, obovate, entirethet leaves

2. | Aptenia cordifolia Mid green Fleshy Stems bear scale like true leawsspines

3. | Aspidistra elatior Mid green Roughly Short stalked, spoon shaped to narrowly lanceol

Pubescent leaves

4. | Aubrieta deltoide Dark green Fleshy Broadly ovate 2.5 cm longédsav

5. | Bellis perennis Dark green Smooth Narrowly obovate or obovate spathulate leaves in a
basal rosette

6. | Bergenia ciliata Mid green Pubescent Very broadly ovate leaves

7. | Caltha palustris Dark green Soft Kidney shaped with finely toothed margins, lo
petiolated radical leaves

8. | Cerastium tomentosum White or greyish | Tomentose Linear or lanceolhtped leaves

9. | Colchicum luteum Mid green Fleshy Leaves are radical appearing with the flowers
becoming much elongated after the flower
season is passed, linear, obtuse.

10. | Convallaria majalis Dark green Smooth Pairs of ovate lanceolate to elliptic, stalked leas

basal leaves
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11. | Eranthis hyemalis Dark green Rough A ruff of dissected leaves
12. | Geranium rectum Dark green Pubescent Erect, branched, glandular leaves 6-9 partite,
segments acute, incised, pedicles densely hairy
13. | Geranium wallichianum Dark green Roughly The leaves usually 5 pointed are palmetely lobed,
Pubescent the divisions further lobed and toothed the basal
leaves are arranged in loose rosettes, the stem
leaves are usually smaller with fewer lobes
14. | Hosta lancifolia Dark green Glossy Dense mound of arching, narrowly lanceolate thin
leaves
15. | Hosta plantaginea Light green Glossy Ovate to heart shaped, tigtavy leaves
16. | Leucojum aestivum Dark green Glossy Erect, strap shaped leaves
17. | Lycoris radiata Dark green Smooth and Semi erect strap shaped leaves appearing after the
fleshy flowers
18. | Muscari armeniacum Mid green Rough Semi-erect, narrowly spoon stidgaves
19. | Nerine bowdenii Dark green Smooth and Broad, strap shaped leaves
fleshy
20. | Ornithogalum umbellatun Mid green Soft Linear leaves having parallel veination with| a

central silver stripe above
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21. | Primula denticulata Mid green Roughly Radical, simple, obovate, spathulata, sessile @r th
pubescent base narrowed into a short winged petiole. The
lower surface covered with yellowish powder
22. | Primula rosea Dark green Soft Simple, radical, elliptic, spathulate leaves witle
base narrowed into a winged petiole
23. | Primula vulgaris Dark green Roughly Inversely lanceolate to obovate, toothed | to
pubescent scalloped, deeply veined leaves
24. | Santolina chamaecyparissus Greyish white Soft Slender, narrowly, oblong, toothed to pinnatisect
leaves with very fine toothed divisions
25. | Saxifraga stonilfera Mid green Roughly Radical leaves, acute, upper cauline leaves uspally
pubescent simple, entire and ovate.
26. | Sedum spectabile Grey green Fleshy Opposite, ovate, slightly sgetl toothed leaves
27. | Thymus serphyllum Mid green Soft Linear to elliptic or elliptic oteleaves
28. | Tradescantia sillamontana Greyish green Pubescent Ovate, fleshy, silayde
29. | Viola odorata Mid green Soft Leaves in radical tufts, broadly cordate, rounded a

the top and crenate, downy or shortly hairy with
longer stalks.
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Ornithogalum umbellatum, Santolina chamaecyparissu$hymus
serphylumandViola odorata Fleshy texture was observed in four species
namelyAubrietia deltoide, Aptenia cordifoliandColchicum luteunGlossy
texture was found irHosta plantaginea, Hosta lancifoliand Leucojum
aestivumsmooth texture was observed in four species anghréexture in
two species, whereas tomentose texture was obsemgdin Cerastium

tomentosum.

4.5  Flowering phenology
4.5.1 Herbaceous perennials

Studies on flowering phenology were conducted durihree
consecutive years (2006-07 through 2008-09). Howdaéa of two years
are only presented (2007-08 as 1-year and 200&CAlayear). The year
2006-07 was utilized for preliminary survey andesssnent in the natural

habitats.

From the perusal of data presented in Table 5i4 quite evident
that none of the herbaceous perennials species eshaany flower
emergence in January and February. In March dufingear flower
emergence of four herbaceous perennial species weeorded, out of
which flower emergence dfielleborus nigemwas recorded in®1lweek of

March and of Primula rosea and P.denticulatain 2 week and of
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Kalanchoe blossefeldiarendIxiolirion karateginumin 3 week of March.
Similar results were obtained in 11- year, exeepkiolirion karateginum

in which flower emergence was recorded Thweek of March.

During both year®rimula rosearemained presentable for maximum
days andxiolirion karateginumfor minimum days. On an averageimula
rosearemained presentable for (55 days) adxidlirion karateginumfor
(29.5 days). During both years span of maximum piéakering period
was observed ifPrimula roseaand Helleborus niger(18 days), whereas
Kalanchoe blossefeldineeemained for minimum duration of (10 days)

during both the years.

In April, during 1- year emergence of 14 herbase@erennial
species were recorded. Flower emergencePaéonia emodi, Lunaria
annua Dianthus barbatusvere observed in*lweek of April and those of
Caltha palustrus, Hesperis matronalis, Mimulus rlepais, Aquilegia
canadensis, Limonium latifoliuin 2" week of April. Flower emergence of
Aquilegia vulgaris, Cheiranthus cheiri, Ranuncufatcatus Tradescantia
virginiana were recorded in "3 week and that ofSalvia sclareaand
Matthiola incanain 4" week of April respectively. Similar results were
noticed in 11- year except lamonium latifoliumin which flowering was

recorded in § week of April.
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In both yearianthus barbatusemained presentable for maximum
days andCheiranthus cheirfor minimum days. On an avera@@anthus
barbatus remained in bloom for the longest period (69.5 sjagnd
Cheiranthus cheirfor minimum period (33 days). During both yeansars
of maximum peak flowering period of (18 days) wasarded inAquilegia

vulgarisand minimum in Lunaria annua(6 days).

In May during 1- year flower emergence was recorde twenty
herbaceous perennial species out of wi@emtaurea montana, Gypsophila
paniculata, Gerbera jamesonii, Kniphofia uvaria, demia lactiflora,
Papaver orientale, Penstemon barbatus, Stachysnbymsaand Thypha
angustifoliawere recorded in*1week of May and those atampanula
medium, Digitalis purpurea, Euphorbia stracheyi, hif@acea purpurea,
Lupinus polyphyllus, Sisyrinchium striatuim 2'® week of May. Flower
emergence irCoreopsis lanceolata, C.grandiflora, Dianthus caggitus,
Physalis alkekengivere recorded in"3week of May and that dflymphea
stellatain 4" week of May. In 11- year flower emergenceKniphofia
uvaria, Papaver orientalandStachys byzantinaere observed in"2week

of May and that oforeopsis grandifloran 4" week of May.

In 1- year,Penstemon barbatugmained presentable for maximum

duration and minimum presentable duration was adtinCentaurea
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montana Similar sequence of flowering was noticed in Mear of
flowering. On an averagenstemon barbatugmained in bloom for the
longest period (82 days) ariéentaurea montan&r minimum period of
(37 days). During 1- year span of peak floweringggewas maximum in
Echinacea purpureaand Gerbara jamsoniiand minimum inCentaurea
montana During 11-year span of peak flowering period waaximum in
Echinacea purpureaand Gerbera jamsoniiand minimum inCentaurea
montanaand Lupinus polyphyllus On an average maximum span was
recorded inEchinacea purpureandGerbera jamsoni(25 days each) and

minimum inCentaurea montan8.5 days)

In June during 1- year, flower emergence was rexbid twenty-
one herbaceous perennial species,out of which floarmergence of
Achillea filipendulina, Alcea rosea, Aster alpinuBjanthus chinensia,
Senecia cinerariaand Tragopogan pratensisvas observed in*lweek of
June and those ofconitum napellus, Campanula latifoli®elphinium
elatum, Eryngium biebersteinianum, Helenium autumnd.athyrus
latifolins, Lavendula angustifolia, Nepeta nervasad Phlox paniculatain
2" week of June. Flower emergenceGifrysanthemum leucanthemuamd
Nelumbo nuciferavas observed in"Bweek of June and those Athillea

millefolium, Aspargus officinalis, Cynara cardungsl Liatris spicatan
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the 4" week of June. Similar results were obtained in yidar except in
Achillea filpendulina Aster alpinusin which flower emergence was
recorded in 2 week of June. If€ynara cardunculus, Helenium autumnale
and Lavendula angustifolidlower emergence was recorded it{ @eek of

June.

During both the year#®hlox paniculataremained presentable for
maximim period (78 days) whereasconitum napellus remained
presentable for minimum period (40 days). Duringthbdhe vyears,
maximum span of peak flowering period was recordedLavendula
angustifolia (25 days) and minimum period was noticedTiragopogon

pratensis

In July during 1- year flower emergence was reedroh seventeen
herbaceous perennial species, out of which floweergence inAchillea
ptarmica, Inula rouleana, Primula vulgaris, Rudbickaciniata was
recorded in T week of July and those ofconitum heterophyllum,
Agapanthus praecoand Oenothera biennisn 2" week of July. Flower
emergence oDigitalis lanata, Dendranthema x grandiflora, Gazanx
splendis, Helianthus autumnale, Lythrum salicara, latyodon
grandiflorumand Mirablis jalapain 3¢ week of July and those Gazania

nivea, Rheum austraEndSolidago canadensis 4" week Of July. During
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11-year flower emergence Digitalis lanata was recorded in*iweek of
July and those oAgapanthus praecox, Oenothera bienimis3® week of
july. Flower emergence ibythrum salicaria, Mirabilis jalapavas recrded

in 4" week of July.

During both the yearssazania nivearemained presentable for
maximum duration (75.5 days) wherdggapanthus africanur minimum
duration (51.5 days).During both the years spanmaximum peak
flowering period was recorded iBazania niveaDuring both the years
minimum peak flowering period (11 days) was recdrdelnula royleana
than Agapanthus africanusThus on an average maximum peak flowering
period was recorded iGazania nivea(26 days) and minimum imula

royleana

In August during 1- year flower emergence was réedrin five
species, out of which flower emergence Htelianthus multiflorusand
Rudbeckia fulgidawas recorded in *1week of AugustArundo donax,
Hedychium gardnerianumndVerbascum thapsusas recorded in3week

of August. Similar results were obtained in 11-ryea

During both the yearfudbeckia fulgidaemained presentable for
maximum duration (68 days) whered$edychium gardnerianunfor

minimum duration (49 days).During both the yearsimam peak
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flowering period was recorded Arundo donaxandRudbeckia fulgidg21
days each). Minimum peak flowering period was rdedrin Helianthus

multiflorus (14.5 days).
4.5.2 Bulbous plants

Flowering periodicity of bulbous plants is presehia table 5.1.
From the perusal of data its evident that duringhbihe years flower
emergence was recorded in two species narBédynbergia luteaand
Colchicum luteunmn the month of January. Flower emergence was decbr
in 1% week of January and remained presentable for &8)dduring 1-
year and for (47 days) during 11- year in cas&tefnbergia luteaOn an
average the specie remained presentable for (46ys)dwith peak
flowering period for 14 days during both the yedafmichicum luteum
remained presentable for 52 days during both tla@syand on an average

peak flowering period was observed to be 20.5 days.

In February during 1- year flower emergence wasngsd in seven
bulbous species, out of which flower emergenceAmemone biflora,
Eranthis hyemalis.Gagea elegansand Narcissus pseudonarcissusas
observed in % week of February and those ®&lanthus nivalis, Leucojum
aestivum, Narcissus tazetia 3% week of February. Similar results were

obtained in 11- year.
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During both the years,Narcissus pseudonarcissusemained
presentable for maximum days. During 1- y&alanthus nivaligemained
presentable for minimum days and during 11- yBaanthis hyemalis
remained presentable for minimum days.On an averbigecissus
pseudonarcissusemained presentable for maximum (58 days) whereas
Galanthus nivalis, Leucojum aestivuand Eranthis hyemalisremained
presentable for minimum (31 days) each. During kbt years, span of
peak flowering period was observed maximum iNarcissus

pseudonarcissu&0.5 days) and minimum tranthis hyemali¢7.5 days).

In March during 1- year flower emergence was reedréh ten
bulbous plants, out of which flower emergenceFniillaria imperialis,
Hyacinthus orientalisvas recorded in®iweek of March and those tris
reticulata, l.unguicularisandTulipa clusianain 2" week of March. Flower
emergence itCrocus chrysanthysTulipa lanatawas recorded in'3week
of March and that ofris germanicaand Muscari armeniacunin the 4"
week of March. During 11- year flower emergencd iipa clusianawas

observed in 8 week of March.

In both the yearsCrocus chrysanthugemained presentable for
maximum (41 days) an@ulipa clusianafor minimum (26.5 days). During

1- year peak flowering period was maximuniris reticulataand

175



minimum in Fritillaria imperalis, Hyacinthus orientalis, Irisgernmanica
andTulipa clusianawhereas during 11- year span of peak floweringpde
was maximum iriris unguicularisand minimum inTulipa clusiana On an
average peak flowering period was maximum in Ireticulata and

l.unguicularis(14 days) each and minimumTmlipa clusiana9.5 days).

In April during 1- year, flower emergenae Eremurus himalaicus,
Iris japonica, |. tectorum, Scilla bifolimas recrded in*iweek of April and
those ofClivia miniata, Iris ensata, |. ‘Gingerbreadmai’ kashmeriana
and Ornithogalum umbellaturm 2" week of april. The flower emergence
in Begonia evansiana, Fressia hybrida, Gladious byzanthus, Scilla
siberica and Zantedeschia elliottianan 3 week of April and those of
Alstroemeria aurantiacaand Begonia x semperflorensin last week of
April. During 11- year flower emergence Ins japonicawas recorded in
2" week of April and that of. kashmerinain 3° week of April. Flower
emergence inBegonia x semperflorensand Gladiolus byzanthuswvas

recorded in % week of April.

During both the yearZantedeschia elliottianaemained in bloom
for maximum period. During both the yea@rnithogalum umbellatum
remained presebtable for minimum period. On an ageFantedeschia

elliottiana remained presentable for maximum (66 days)@midthogalum
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umbellatunfor minimum (24.5 days). During 1- year peak floimgrperiod
was maximum inBegonia evansiana, Begonia semperflorensand
Zantedeschia elliottianand minimum inClivia miniata and Iris ensata
During 11- year peak flowering period was maximum iris
‘Gingerbreadman’and minimum inClivia miniata andlris ensata On an
average peak flowering period was maximum in 4 igsel3 days) each

and minimum in 2 species (7 days) each.

In May during 1- year flower emergence was recoried bulbous
species out of which flower emergence Begonia x tuberhybridawas
recorded in ¥ week of May and that dfiippeastrum puniceurm 2" week
of May. In Sprekelia formosissimiower emergence was recorded ifl 3
week and that ofycoris radiatain 4" week of May. Similar pattern of

flower emergence was observed in 11- year .

During both the yearBlippeastrum puniceumremained presentable
for maximum (58 days) an&preklia formosissimdor minimum (41.5
days). Span of peak flowering period was recoradedrfaximum (19 days)
in Hippeastrum puniceurand minimum irSprekelia formosissim@ days)

during both the years.

In June during 1- year flower emergence was recbnaéen bulbous

plant species out of which flower emergencdimaryllis
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belladonna Hemerocallis flava Lilium candidum and Zantedeschia
aethiopicawas observed in*1week of June and those Bklamcanda
chinensis Crocosmia masoniorum, Dahlia variables, Lilium atuna, L.
longiflorumin 2" week of June. Flower emergenceNierine bowdeniivas
recorded in ¥ week of June. Similar results were recorded in yidar
except inAmaryllis belladonnan which flower emergence was recorded in

2" week of June.

During both the year®ahlia variabilis remained presentable for
maximum (72 days) andmaryllis belladonngor minimum of (34 days).
During both the years span of peak flowering peneas found to be
maximum (25 days) in dahlia variabilis and minimur{i0.5 days) in

Amaryllis belladonna

In July during both years flower emergence wasnazd in only one
specie namel¥loriosa rothschildianaFlower emergence was recorded in
1% week of July and remained presentable for (56 ddygng 1- year and
for (55 days) during 11- year. On an average itaieed presentable for
(55.5 days). Peak flowering period was found t¢182days) during 1- year
and (17 days) during 11- year. On an average pleakefing period was

recorded to be (18 days).
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In August during both the years flower emergence veorded in
two bulbous species out of which flower emerganc&nemonex hybrida
was recorded in" week of August and that @anna indicain 3% week of

August.

On an averag€anna indicaremained presentable for (54 days) and
Anemone hybriddor (53.5 days). Peak flowering period was (21jawp

case ofCanna indicaand (15 days) in case Ahemonex hybrida

In October during both the years flower emergemas recorded in
one specie namel@rocus sativusThe specie remained presentable for (43
days) during 1- year and for (41 days) during léanfOn an average
Crocus sativugemained presentable for (42 days). Peak flowepiagod
was reported to be (15 days) for 1- year and (M8)dfor 11- year. On an

average peak flowering period was found to be (Hiays).
4.5.3 Ground covers

Flowering periodicity of the ground covers duringot years is
recorded in table 5.3. It is quite evident thatidgiboth the years flower
emergence was recorded onlyGolchicum luteunin January. During both
the years flower emergence was recorded Sinwkek of January and

remained presentable for (52 days)

During 1- year peak flowering period was recortiete (19 days)
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and (22 days) for 11- year. Thus on an average fleadering period was

observed to be (20.5 days).

In February during both the years flower emergemas recorded in
two species. Flowering ikranthis hyemalisvas recorded in"2 week of
February and remained presentable for (31 days).elrcojum aestivum
flowering was recorded in"2week of February and remaining presentable

for (31 days).

On an average peak flowering period was observdzet(l4 days)
maximum inLeucojum aestivurand minimum inEranthis hyemalig7.5

days).

In March during 1- year flower emergence was reedrin five
ground covers out of which flower emergenceBiergenia ciliata, Viola
odoratawas recorded in*lweek of March. Flower emergenceRnimula
denticulataandPrimula roseawas recorded in"2 week of March and that
of Muscari armeniacunin 4" week of March. Similar results were obtained
in 11- year except foBergenia ciliatain which flower emergence was
recorded in & week of March. On an averag&imula rosearemained
presentable for maximum (38.5 days) aMlscari armeniacumfor

minimum (33 days)

During both the years peak flowering period wastbto be
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maximum (18 days) iPrimula roseaand minimum irBergenia ciliata(10

days).

In April during ™' year flower emergence was recorded in six ground
cover species, out of which flower emergenceAjnga reptans, Bellis
perenniswas recorded in®1week of april and that dEonvallaria majalis,
Caltha palustris and Ornithogalum umbellatunin 2 week of April.
Flower emergence iAubrieta deltoidewas recorded in"8week of April.
Similar results were recorded in 11- year except @rnithogalum
umbellatumin which flower emergence was recorded Thv@eek of April.
During both the year€altha palustrisremained presentable for maximum

(43.5 days) an@rnithogalum umbellaturfor minimum (24.5 days)

Peak flowering period was observed to be maximuBidays) in
Convallaria majalisand minimum (6 days) iBellis perennisduring both

the years.

In May, during 1- year flower emergence Aspidistra elatiorwas
observed in % week of May and that 6Fhymus serphyllurin 3 week of
May. Flower emergence iseranium wallichianumand Lycoris radiata
was recorded in"3week of May. Similar resuts were obtained in 1dary

except forThymus serphyllunm which flower was recorded il"4veek of
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May. During both the yearGeranium wallichianunremained presentable

for maximum (72 days) anfispidistra elatiorfor minimum (53 days).

During both the years span of peak flowering penad observed to
be maximum inGeranium wallichianum(22.5 days) and minimum in

Lycoris radiata(14 days).

In June during both the years flower emergencereesrded in four
ground cover species out of which flower emergemteCerastium
tomentosunwas recorded in®*lweek of June and that Gferanium rectum
in 2 week of June. During both the yeaE®rastium tomentosurwas
presentable for maximum (55.5 days) daeranium rectunfor minimum

(30 days).

Span of peak flowering period was found to be (18dys) in

Cerastium tomentosuand (15 days) in case Geranium rectum

In July during 1- year flower emergence Pnimula vulgariswas
observed in first week of July and thatTadescantia sillamontana 3¢
week of July. Flower emergence Bantolina chamaecyparissus was
recordedin 4" week of July. In 11- year flower emergencéladescantia
sillamontanawas observed in™week of July. On an averadg&rimula
vulgarisand Tradescantia sillamontaneemained presentable for (55 days)

andSantolina chamaecyparissim (11.5 days).
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Table-5:

Phenology

5.1 Herbaceous Perenials
Flowering period Peak flowering period
Durtion (days) Duration (days)
S. No. Name of the species 2007 2008 2007 2008
From To From To 2007 2008 Awv. From To From To 2007 2008 Awv.
(€] 2 3 4 ®) (6) (€O I ) B ) (10) 11) 12) 13) (14) (15 (16)
March
1. Helleborus niger 5.3.07 20.4.07 8.3.08 24.4.08 45 45 45 22.3.07 4.09. 25.3.08 12.4.08 18 18 18
2. Kalanchoe blossfeldiana 16.3.07 28.4.07 18.3.08 29.4.08 43 42 42.5 2.4.07 12.4.07 3.4.08 13.4.08 10 10 10
3. Primula denticulata 10.3.07 30.4.07 11.3.08 30.4.07 50 49 49.5 30.3.0710.4.07 31.3.08 11.4.08 11 11 11
4. Primula rosea 8.3.07 2.5.07 10.3.08 4.5.08 55 55 55 24.3.07 Q1.4. 25.3.08 12.4.08 18 18 18
April
1. Aquilegia canadensis 12.4.07 18.5.07 14.4.08 20.5.08 36 36 36 25.4.07 3.5.07 27.4.08 5.5.08 8 8 8
2. Aquilegia vulgaris 18.04.07 05.06.07 20.04.08 8.06.08 48 49 48.5 @75. 20.05.07 4.05.08 22.05.08 18 18 18
3. Cheiranthus cheiri 17.4.07 20.5.07 20.4.08 23.5.08 33 33 33 1.5.07 .5.08 3.5.08 10.5.08 7 7 7
4. Caltha palustris 8.04.07 20.5.07 9.4.08 23.5.08 42 44 43.5 29.4.07 6.5.07 1.5.08 7.5.08 7 6 6.5
5. Dianthus barbatus 5.4.07 14.6.07 7.4.08 15.6.08 70 69 69.5 2.5.07 9.5.a7 3.5.08 20.5.08 17 17 17
6. Hesperis matronalis 10.4.07 15.5.07 12.4.08 17.5.08 35 35 35 20.4.07 9.4.Q7 21.4.08 3.5.08 9 12 105
Continued .........
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(€] 2 3 4 ®) (6) "o ® (10) 11) 12) 13) (14) (15 (16)
7. Limonium latifolium 12.4.07 20.5.07 15.4.08 23.5.08 38 38 38 25.4.07 7.5.07 27.4.08 9.5.08 12 12 12
8. Lunaria annua 4.4.07 9.5.07 7.4.08 12.5.08 35 35 35 16.4.07 4.02. 18.4.08 24.4.08 6 6 6
9. Mimulus nepalensis 10.4.07 19.5.07 11.4.08 20.5.08 39 39 39 30.4.07 .5.09 1.5.08 10.5.08 9 9 9
10. Matthiola incana 22.4.07 15.6.07 23.4.08 16.6.08 55 54 545 9.5.07 24.5.07 10.5.08 26.5.08 15 16 15.5
11. Paeonia emodi 2.4.07 9.5.07 5.4.08 11.5.08 37 36 36.5 19.4.07 .4.08 20.4.08 29.4.08 9 9 9
12. Ranunculus falcatus 18.4.07 23.6.07 19.4.08 24.6.08 66 66 66 10.5.07 6.5.Q7 11.5.08 27.5.08 16 16 16
13. Salvia sclarea 27.4.07 18.6.07 29.4.08 29.4.08 52 51 51.5 15.5.0728.5.07 16.5.08 29.5.08 13 13 13
14. Tradescantia virginiana 15.4.07 20.5.07 16.4.08 21.5.08 35 35 35 24407 5.01 25.4.08 2.5.08 7 7 7
May
1. Centaurea montana 2.5.07 8.6.07 3.5.08 9.6.08 37 37 37 20.5.07 .085 21.5.08 30.5.08 8 9 8.5
2. Campanula medium 10.5.07 30.6.07 9.5.08 29.6.08 51 51 51 1.6.07 6.04. 1.6.08 13.6.08 13 12 125
3. Coreopsis lanceolata 18.5.07 14.7.07 19.5.08 15.7.08 57 57 57 8.6.07 6.6.Q7 9.6.08 27.6.08 18 18 18
4. Coreopsis grandiflora 21.5.07 20.7.07 23.5.08 22.7.08 60 60 60 15.6.07 7.02. 16.6.08 3.7.08 17 17 17
5. Dianthus caryophyllus 16.5.07 13.7.07 17.5.08 14.7.07 58 58 58 6.6.07 .6.Q2 8.6.08 23.6.08 16 15 15.5
6. Digitalis purpurea 11.5.07 10.7.07 12.5.08 12.7.08 60 61 60.5 1.6.07 19.7.07 2.6.08 21.7.08 18 19 18.5
7. Euphorbia stracheyi 13.5.07 16.7.07 14.5.08 17.7.08 64 64 64 30.5.07 0.6.Q7 1.6.08 21.6.08 21 21 21
Continued .........
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(1) (2) 3) (4) (5) (6) Q) (8) 9) (10) (11) (12) (13) (14) (15) (16)

8. Echinacea purpurea 9.5.07 18.7.07 13.5.08 22.7.08 70 70 70 29.5.07 3.6.Q7 2.6.08 27.6.08 25 25 25
9. Gypsophila paniculata 5.5.07 4.7.07 6.5.08 5.7.08 60 60 60 27.5.07 16.6.0 28.5.08 17.6.08 20 20 20

10. Gerbea jamesonii 3.5.07 10.7.07 6.5.08 12.7.08 68 67 67.5 18.5.0712.6.07 17.5.08 11.6.08 25 25 25
11. Kniphofia uvaria 4.5.07 15.6.07 8.5.08 19.6.08 42 42 42 20.5.07 .08.6 225.08 10.6.08 17 19 18
12.  Lupinus polyphyllus 8.5.07 18.6.07 11.5.08 21.6.08 40 40 40 26.5.07 6.07. 27.5.08 5.6.08 9 9 9

13. Nymphae stellata 25.5.07 30.7.07 26.5.08 31.7.08 66 66 66 20.6.07 .7.08 21.6.08 9.7.08 18 18 18
14. Paeonia lactiflora 5.5.07 30.6.07 6.5.08 1.7.08 56 56 56 28.5.07 09.6. 29.5.08 10.6.08 12 12 12
15. Penstemon barbatus 5.5.07 5.8.07 7.5.08 7.8.08 82 82 82 10.6.07 30.6.0 12.6.08 1.7.08 20 19 195
16. Papaver orientale 7.5.07 20.6.07 10.5.08 23.6.08 44 44 44 22.5.07 .04.6 25.5.08 7.6.08 13 13 13
17. Physalis alkekengi 16.5.07 18.7.07 17.5.08 19.7.08 63 63 63 3.6.07 .6.24 4.6.08 25.6.08 20 20 20
18. Sisyrinchium striatum 8.5.07 12.7.07 9.5.08 13.7.08 64 64 64 4.6.07 .Q0.6 5.6.08 21.6.08 16 16 16
19. Stachys byzantina 6.5.07 16.7.07 8.5.08 18.7.08 71 71 71 3.6.07 .0%.6 4.6.08 20.6.08 15 15 15
20 Typha angustifolia 6.5.07 29.6.07 7.5.08 30.6.08 53 53 53 28.5.07 .08.6 29.5.08 9.6.08 11 11 11

Continued .........
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(€] 2 ®3) 4 ®) (6) o ® (10) 11) (12) 13) (14) (15 (16)
June
1. Achillea filipendulina 6.06.07 4.08.07 9.06.08 7.08.08 59 59 59 22.06.015.07.07 25.06.08 18.07.08 23 23 23
2. Achillea millifolium 28.6.07 18.8.07 26.6.08 16.9.08 51 51 51 12.7.0724.7.07 10.7.08 22.7.08 12 12 12
3. Aconitum napellus 10.06.07 20.07.07 13.06.08 23.07.08 40 40 40 2b.6.0 8.07.07 28.6.08 11.07.08 13 13 13
4. Althaea rosea 7.6.07 24.7.07 6.6.08 23.7.08 47 47 47 22.6.07 7.60 24.6.08 7.7.08 13 13 13
5. Aster alpinus 6.6.07 30.7.07 8.6.08 1.8.08 54 54 54 27.6.07 .08.7 29.6.08 10.7.08 11 11 11
6. Asparagus officinalis 25.6.07 20.8.07 27.6.08 22.8.08 56 56 56 14.7.07 9.7.@7 16.7.08 30.7.08 15 14 145
7. Campanula latifolia 13.6.07 29.7.07 14.6.08 30.7.08 46 46 46 30.6.0713.7.07 1.7.08 14.7.08 13 13 13
8. Cynara cardunculus 22.6.07 2.9.07 21.6.08 1.9.08 71 71 71 18.7.07 8.08. 17.7.08 5.8.08 19 19 19
0. Chrysanthemum 20.6.07 25.8.07 20.6.08 27.8.08 65 67 66 8.7.07 7.Q8. 9.7.08 29.7.08 20 20 20
leucanthemum
10. Dianthus chinensis 4.6.07 5.8.07 5.6.08 6.8.08 62 62 62 28.6.07 .08.7 29.6.08 17.7.08 18 18 18
11. Delphinium elatum 11.6.07 20.8.07 14.6.08 22.8.08 70 69 69.5 2.7.07 25.7.07 4.7.08 26.7.08 23 22 225
12. Eryngium biebersteinianum 12.6.07 20.8.07 13.6.08 21.8.08 69 69 69 30.6.0720.7.07 1.7.08 21.7.08 20 20 20
13. Helenium antumnale 14.6.07 12.8.07 15.6.08 13.8.08 60 60 60 4.7.07 9.7.a7 5.7.08 20.7.08 15 15 15
14. Liatris spicata 25.6.07 21.8.07 26.6.08 22.8.07 57 57 57 15.7.0728.7.07 17.7.08 30.7.08 13 13 13
15. Lathyrus latifolins 8.6.07 29.7.07 9.6.08 30.7.08 51 51 51 24.6.07 7.08. 26.6.07 10.7.08 15 14 145
16. Lavendula angustifolia 13.6.07 28.8.07 15.6.08 29.8.08 76 75 75.5 4.7.07 29.7.07 5.7.08 30.7.08 25 25 25
17. Nepeta nervosa 10.6.07 12.8.07 12.6.08 14.8.08 63 63 63 2.7.07 7.08. 3.7.08 18.7.08 13 14 13.5
Continued .........
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(1) (2) 3) (4) (5) (6) Q) (8) 9) (10) (11) (12) (13) (14) (15) (16)
18. Nelumbo nucifera 16.6.0 30.7.07 18.6.08 1.8.08 44 44 44 2.7.07 7.03. 3.7.08 16.7.08 12 12 12
19. Phlox paniculata 8.6.07 25.8.07 9.6.08 26.8.08 78 78 78 3.7.07 Q6.7 4.7.08 27.7.08 23 23 23
20.  Senecio cineraria 4.6.07 28.7.07 6.6.08 31.7.08 53 54 535 27.6.07 7.08. 29.6.08 10.7.08 11 11 11
21.  Tragopogon pratensis 3.6.07 27.7.07 4.6.08 28.7.08 53 53 53 26.6.07 .08.7 27.6.08 7.7.08 10 10 10
July
1.  Aconitum heterophyllum 11.7.07 16.9.07 12.7.08 17.9.08 67 67 67 3.8.0.07 8.8.a7 2.8.08 17.8.08 15 15 15
2. Agapanthus africanus 14.07.07 4.09.07 15.07.08 5.09.08 52 51 515 2907 14.08.07 30.07.08 15.08.08 16 16 16
3. Achillea ptarmica 4.7.07 26.08.08 5.7.08 27.8.08 53 53 53 23.7.07 .08.8 24.7.08 8.8.08 16 15 155
4. Digitalis lanata 16.7.07 21.9.07 14.7.08 20.9.08 67 67 67 10.8.0730.8.07 9.8.08 29.8.08 20 20 20
5. Dendranthema x grandiflora  18.7.07 25.9.07 20.7.08 26.9.08 69 68 685 9.8.07 28.8.07 10.8.07 29.8.08 19 19 19
6. Gazania x splendens 20.7.07 15.9.07 21.7.08 16.9.08 57 57 57 8.8.07 8.8.7 9.8.08 29.8.08 20 20 20
7. Gazania niveae 25.7.07 8.10.07 26.7.08 10.10.08 75 76 75.5 20.8.0715.9.07 22.8.08 17.9.08 26 26 26
8. Helianthus autumnale 15.7.07 10.9.07 16.7.08 11.9.08 57 57 57 2.8.07 8.08. 4.8.08 20.8.08 16 16 16
9. Inula royleana 5.7.07 28.8.08 7.7.08 30.8.08 54 54 54 23.7.07 8.08. 24.7.08 4.8.08 11 11 11
10. Lythrum salicaria 20.7.07 24.9.07 22.07.08 25.9.08 66 65 65.5 Q2.8. 4.9.07 23.8.08 5.9.08 13 13 13
11.  Mirabilis jalapa 20.7.07 18.9.07 22.7.08 20.9.08 60 60 60 12.8.07 8.8.Q7 13.8.08 31.8.08 17 19 18
12. Oenothera biennis 14.7.07 29.9.07 16.7.08 24.9.08 70 70 70 3.8.07 .8.2p 4.8.08 27.8.08 23 23 23
Continued .........
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13.  Platycodon grandiflorum 16.7.07  20.9.07  17.7.08 22908 66 67 665  9.8.0724807 10808 25808 15 15 15
14.  Primula vulgaris 4.7.07 29.8.07 7.7.08 1.9.08 55 55 55  27.7.07 9.80 29708 13808 13 15 14
15.  Rheum australe 26.7.07  289.07  27.7.08 29908 64 64 64  18.8.07 .9.0% 19.8.08 5.9.08 17 17 17
16.  Rubeckia laciniata 2.7.07 26.8.07 4.7.08 28808 54 54 54  267.07 .088 27.7.08 9.8.08 13 13 13
17.  Solidago canadensis 28.7.07  10.1007  29.7.08  11.1008 74 74 74  26.8.07159.07 27808  169.08 20 20 20
August
1. Arundo donax 18.8.07 151007 19.8.08 16.1008 58 58 58 1.9.07 22.9.07 2.9.08 23908 21 21 21
2. Hedychium gardnerianum 18.8.07  6.10.07  20.8.08 81008 49 49 49 5.9.07 0.9.Q7 6.9.08 21908 15 15 15
3. Helianthus x multiflorus 2.8.07 26.9.07 3.8.08 27908 55 55 55  19.807 03.9. 21.8.07 4.9.08 15 14 145
4. Rudbeckia fulgida 4807 101007 6.808 121008 68 68 68  29.8.07 9.9.07  308.08 20908 21 21 21
5. Verbascum thapsus 18.8.07 221007 19.8.08 251008 65 67 66  13.9.0728.9.07  159.08  309.08 15 15 15
5.2  Bulbous Plants
January
1. Colchicum luteum 5.1.07 26.2.07 3.1.08 2420852 52 52 22107 10207  19.1.08 8.2.08 19 22 205
2. Sternbergia lutea 2.1.07 18.2.07 4.1.08 20208 46 47 465  19.1.07 .2.02 21.1.08 4.2.08 14 14 14
February
1. Anemone biflora 11.2.07  21.3.07 12208 23308 38 39 385 26.2.079.3.07 280208 11.308 11 11 11
2. Eranthis hyemalis 12207  153.07 14208 17308 31 31 31 26207 3.0B.  282.08 7.3.08 8 7 7.5
Continued .........
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3. Gagea elegans 10.2.07 25.3.07 8.2.08 22.3.08 43 42 42.5 28.2.07 6.3.07 26.2.08 14.3.08 16 16 16
4. Galanthus nivalis 16.2.07 18.3.07 18.2.08 22.3.08 30 32 31 25.2.07 6.3.07 27.2.08 8.3.08 9 9 9
5. Leucojum aestivum 19.2.07 23.3.07 20.2.08 21.3.08 32 30 31 1.3.07 5.3.a7 3.3.08 17.3.08 14 14 14
6. Narcissus tazetta 16.2.07 5.4.07 18.2.08 8.4.08 48 49 48.5 3.3.07 831 5.3.08 21.3.08 15 16 155
7. Narcissus pseudonarcissus 10.2.07 8.4.07 11.2.08 11.4.08 57 59 58 1.3.0 3.02. 3.3.08 24.3.08 21 20 20.5
March
1. Crocus chrysanthus 18.3.07 28.4.07 16.3.08 26.4.08 41 41 41 1.4.07 4.08. 31.3.08 13.4.08 13 13 13
2. Fritillaria imperialis 5.3.07 1.4.07 7.3.08 15.4.08 36 38 37 20.3.07 80.3. 22.3.08 3.4.08 10 12 11
3. Hyacinthus orientalis 2.3.07 10.4.07 4.3.08 12.4.08 38 38 38 20.3.07 3.30. 23.3.08 3.4.08 10 11 10.5
4. Iris reticulate 10.3.07 15.4.07 12.3.08 17.4.08 36 36 36 21.3.07 4.0%. 22.3.08 7.4.08 14 14 14
5. Iris germanica 26.3.07 29.4.07 24.3.08 27.4.08 34 34 34 8.4.07 8.4.a7 10.4.08 20.4.08 10 10 10
6. Iris unguicularis 8.3.07 16.4.07 11.3.08 23.4.08 38 42 40 19.3.07 4.01. 20.3.08 4.4.08 13 15 14
7. Ixiolirion karateginum 21.3.07 20.4.07 22.3.08 22.4.08 29 30 29.5 1.4.07 13.4.07 1.4.08 15.4.08 12 14 13
8. Muscari armeniacum 22.3.07 25.4.07 25.3.08 26.4.08 34 32 33 4.4.07 4.0B. 7.4.08 18.4.08 11 11 11
9. Tulipa clusiana 14.3.07 8.4.07 15.3.08 12.4.08 25 28 26.5 21.3.07 9.3.Q7 24.3.08 2.4.08 10 9 9.5
10. Tuplipa lanata 20.3.07 22.4.07 21.3.08 23.4.08 33 35 34 1.4.07 4.Q2. 4.4.08 14.4.08 11 10 10.5
April
1. Alstroemeria aurantiaca 25.4.07 16.6.07 26.4.08 17.6.08 42 42 42 14.5.07 6.5.Q7 15.5.08 27.5.08 12 12 12
2. Begonia evansiana 20.4.07 30.5.07 22.4.08 1.6.08 40 40 40 2507 .5.0B 4.5.08 17.5.08 13 13 13
Continued .........

189



@) 2 3 4 ®) (6) (€0 I C) B )] (10) 11) (12) 13) (14) (15 (16)
3. Begonia x semperflorens 25.4.07 6.6.07 26.4.08 7.6.08 42 42 42 6.5.07 .85 7.5.08 20.5.08 13 13 13
4. Clivia miniata 10.4.07 9.5.07 13.4.08 11.5.08 29 28 28.5 17.4.07 4.4.Q7 19.4.08 26.4.08 7 7 7
5. Emremurus himalaicus 4.4.07 12.5.07 4.4.08 14.5.08 38 40 39 22.4.07 .4.08 23.4.08 30.4.08 6 7 6.5
6. Fressia x hybrida 16.4.07 25.5.07 18.4.08 28.5.08 39 40 395 29.4.0 9.5.07 30.4.08 12.5.08 10 12 11
7. Gladiolus byzanthus 20.4.07 24.5.07 22.4.08 25.5.08 34 33 335 10.5.0718.5.07 12.5.08 20.5.08 8 8 8
8. Iris ensata 8.4.07 12.5.07 10.4.08 14.5.08 34 34 34 20.4.07 4.7 21.4.08 28.4.08 7 7 7
9. Iris japonica 6.4.07 8.5.07 10.4.08 12.5.08 27 32 29.5 20.4.0728.4.07 23.4.08 3.05.08 8 10 9
10. Iris ‘Gingerbread Man’ 10.4.07 17.5.07 10.4.08 19.5.08 37 39 38 23.4.07 .5.0% 24.4.08 8.5.08 12 14 13
11. Iris tectorum 5.4.07 10.5.07 6.4.08 12.5.08 35 36 35.5 22.4.07 5.01. 23.4.08 3.5.08 8 10 9
12. Iris kashmeriana 14.4.07 18.5.07 15.4.08 17.5.08 34 32 33 29.4.07 5.07. 30.4.08 8.5.08 8 8 8
13. Ornithogalum umbellatum 11.4.07 6.5.07 15.4.08 9.5.08 25 24 245 26.4.07 .4.0b 3.5.07 28.4.08 7 9 8
14. Scilla bifolia 6.4.07 27.5.07 7.4.08 28.5.08 50 50 50 28.4.07 075 29.4.08 8.5.08 9 9 9
15. Scilla siberica 16.4.07 30.5.07 17.4.08 31.5.08 44 44 44 25.07 .5.01 3.5.08 12.5.08 9 9 9
16. Zantedeschia elliottiana 20.4.07 25.6.07 21.4.08 26.6.08 66 66 66 11.5.07 4.5.Q7 12.5.08 25.5.08 13 13 13
May
1. Begoniax tuberhydrida 1.5.07 19.6.07 3.5.07 21.6.07 49 49 49 20.5.07 5.30. 22.5.08 1.6.08 9 10 9.5
2. Hippeastrum puniceum 10.5.07 8.7.07 13.5.08 9.7.08 59 57 58 28.5.07 6.Q3. 29.5.08 18.6.08 18 20 19
3. Lycoris radiata 22.5.07 18.7.07 25.5.08 20.7.08 57 56 56.5 19.6.0 24.6.07 12.6.08 26.6.08 14 14 14
4. Sprekelia formosissima 20.5.07 30.6.07 21.5.08 2.7.08 41 42 415 8.6.07 5.6.a7 9.6.08 16.6.08 7 7 7
Continued .........
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June

1. Amaryllis belladonna 5.06.07 9.07.07 8.6.08 12.07.08 34 34 34 18.06.029.06.07 20.06.08 30.06.08 11 10 105

2. Belamcanda chinensis 10.6.07 28.7.07 11.6.08 29.7.08 48 48 48 29.6.07 .7.0B 30.6.08 14.7.08 14 14 14

3. Crocosmia masoniorum 8.6.07 25.7.07 10.6.08 27.7.08 47 47 47 25.6.07 .08.7 27.6.08 11.7.08 14 14 14

4. Dahlia variabilis 9.6.07 20.8.07 11.6.08 22.8.08 72 72 72 25.6.07 0.7.Q@7 26.6.08 21.7.08 25 25 25

5. Hemerocallis flava 3.6.07 28.7.07 4.6.08 29.7.08 55 55 55 20.6.07 7.08. 22.6.08 8.7.08 17 17 17

6. Lilium auratum 13.6.07 13.8.07 14.6.08 14.8.08 61 61 61 9.7.07 6.7.Q7 11.7.08 28.7.08 17 17 17

7. Lilium candidum 4.6.07 30.7.07 5.6.08 31.7.08 56 56 56 29.6.07 7.09. 27.6.08 10.7.08 13 13 13

8. Lilium longiflorum 10.6.07 10.8.07 11.6.08 13.8.08 61 63 62 4.7.07 9.7.07 5.7.08 20.7.08 15 15 15

9. Nerine bowdenii 19.6.07 10.8.07 20.6.08 11.8.08 52 52 52 5.7.07 7.Q0. 7.7.08 21.7.08 15 14 14.5

10. Zantedeschia acthiopica 3.6.07 6.8.07 4.6.08 8.8.08 64 65 64.5 25.6.07 7.Q3. 26.6.08 15.7.08 18 19 18.5
July

1. Gloriosa rothschildiana 4.7.07 29.8.07 6.7.08 30.8.08 56 55 55.5 24.7.0712.8.07 26.7.08 13.8.08 19 17 18
August

1. Anemone x hybrida 12.08.07 5.10.07 10.08.08 4.10.08 54 53 535 1009 25.9.07 8.09.08 23.09.08 15 15 15

2. Canna indica 16.8.07 10.10.07 15.8.08 9.10.08 55 53 54 3.9.07 24.9.07 2.9.08 23.9.08 21 21 21
October

1. Crocus sativus 8.10.07 20.11.07 12.10.08 22.11.08 43 41 42 21710.0 5.11.07 22.10.08 7.11.08 15 16 15.5
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January

1. Colchicum luteum  5.1.07 26.2.07 3.1.08 24.2.08 52 52 52  22.1.07 .00.219.1.08 8.2.08 19 22 205
February

1. Eranthis hyemalis 12.2.07 15.3.07 14.2.08 17.3.08 31 31 31 26.2.073.05. 28.2.08 7.3.08 8 7 7.5

2. Leucojamaestivum 19.2.07 23.3.07 20.2.08 21.3.08 32 30 31 1.3.07 3.05. 3.3.08 17.3.08 14 14 14
March

1. Bergenia ciliata 5.03.07 13.4.07 8.3.08 15.4.08 39 38 385 20.3.00.3.87 22.3.08 1.4.08 10 10 10

2. Muscari 22.3.07 25.4.07 25.3.08 26.4.08 34 32 33 4407 4.0B. 7.4.08 18.4.08 11 11 11
armeniacum

3.  Primula 10.3.07 30.4.07 11.3.08 30.4.08 50 49 495 30.3.00.4.07 31.3.08 11.4.08 11 11 11
denticulata

4.  Primula rosea 8.3.07 2.5.07 10.3.08 4.5.08 55 55 55 24.3.07 Q71.425.3.08 12.4.08 18 18 18

5.  Viola odorata 1.3.07 5.4.07 3.3.08 9.4.08 34 36 35 18.3.07 @8.3.20.3.08 31.3.08 10 11 105
April

1. Ajugareptans 2.4.07 8.5.07 5.4.08 11.5.08 36 36 36 20.4.07 4.08. 21.4.08 29.4.08 8 8 8

2. Aubrieta deltoide 16.4.07 26.5.07 18.4.08 28.5.08 40 41 40.5 30.4.07.5.07 1.5.08 12.5.08 11 11 11
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3. Bellis perennis 3.4.07 8.5.07 4.4.08 9.5.08 35 35 35 16.4.07 Q2.4.18.4.08 24.4.08 6 6 6

4.  Caltha palustris 8.4.07 20.5.07 9.4.08 23.5.08 42 44 435 29.4.075.08. 15.08 7.5.08 7 6 6.5

5. Convallaria 14.4.07 12.5.07 14.4.08 13.5.08 28 29 285 24.4.075.07 25.4.08 8.5.08 13 13 13
majallis

6. Ornithogalum 11.4.07 6.5.07 15.4.08 9.5.08 25 24 245 26.4.075.08. 28.4.08 7.5.08 7 9 8
umbellatun
May

1.  Aspidistra elatior 3.5.07 25.6.07 6.5.08 28.6.08 53 53 53 23.5.07 .08.6 26.5.08 11.6.08 16 16 16

2. Geranium 25.5.07 5.8.07 26.5.08 6.8.08 72 72 72 25.6.07 .08.726.6.08 19.7.08 22 23 225
wallichianum

3. Lycoris radiata 22.5.07 18.7.07 255.08 20.7.08 57 56 56.5 10.6.04.6.07 12.6.08 26.6.08 14 14 14

4.  Thymus serphyllum 21.5.07 30.7.07 22.5.08 31.7.08 70 70 70 16.6.077.04. 17.6.08 5.7.08 18 18 18
June

1. Cerastium 2.6.07 28.7.07 3.6.08 30.7.08 55 56 555 23.6.077.08. 24.6.08 11.7.08 15 16 155
tomentosum

2.  Geraniumrectum  10.6.07 10.7.07 11.6.08 11.7.08 30 30 30 5.6.07.6.aD 6.6.08 21.6.08 15 15 15
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3. Nerine bowdenii 19.6.07 10.8.07 20.6.08 11.8.08 52 52 52 5.7.07 7.@0. 7.7.08 21.7.08 15 14 145
4. Saxifraga 3.6.07 27.7.07 2.6.08 25.7.08 54 52 53 26.6.07 08.7.26.6.08 5.7.08 10 9 9.5
stolonifera
July
1.  Primula vulgaris 4.7.07 29.8.07 7.7.08 1.9.08 55 55 55 27.7.07 9.8.29.7.08 13.8.09 13 15 14
2. Santolina 24.6.07 4.07.07 20.6.08 3.7.08 10 13 115 30.06.7.07 27.6.08 1.7.08 3 4 35
chamaecyparissus
3. Tradescantia 20.7.07 13.9.07 22.7.08 15.9.08 55 55 55 5.8.07 8.@0. 7.8.08 22.8.08 15 15 15
sillamontana
August
1. Apteniacordifolia  20.8.07 28.9.07 19.8.08 27.9.08 39 39 39 1.9.07 .9.08 30.8.08 17.9.08 17 18 175
2.  Sedum spectabile 13.8.07 11.10.07 14.8.08 12.10.08 58 58 58 2.9.020.9.07 4.9.08 22.9.08 17 17 17
September
1. Hostaplantaginea 25.8.07 20.10.07 26.8.08 22.10.08 56 57 56.5 .03.9 27.9.07 15.9.08 28.9.08 14 13 135
2.  Hosta lancifolia 16.8.07 12.10.07 17.8.08 13.10.08 57 57 57 2.9.079.9.07 3.9.08 20.9.08 17 17 17
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On an average duration of peak flowering period vimsnd to be
maximum in Tradescantia sillamontan&l5 days) and minimum isantolina

chamaecyparissu8.5 days).

In August during both the years flower emergencéptenia cordifolia
was observed inBweek of August an§edum spectabiia 2" week of August.
The specie on an average remained presentabl8d%oafd 58 days) and span of
peak flowering period was observed to be (17.5 dayscase ofAptenia

cordifoliaand (17 days) isedum spectabile

In September, during both the years flower emergemas recorded in
two ground covers out of which flower emergenceHaosta lancifolia was
recorded in § week and that off. plantagineain 4" week of September. On an
averageHosta lancifoliaremained presentable for (57 days) &hdolantaginea
for (56.5 days). On an average span of peak flawgoeriod was found to be (17

days) inHosta lancifoliaand (13.5 days) in case df plantaginea.

4.6  Characteristic of flower
4.6.1 Herbaceous perennials
4.6.1.1 Type of inflorescence
Studies on the type of inflorescence was done laaddsults are presented

in table 6.1. Type of infloresense was divided iniioe major groups. Persual of

table reveals that out of eighty-one herbaceous
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Hyacinthus orientalis Aquilegia canadensis

Matthiola incana Convalkarmajalis

Plate — 8 Plants with fragrant flowers



perennials, seventeen species were having Racgraetyinflorescence as
Aconitum napellus, Alcea rosekifteen were havin&olitary inflorescence
as Aquilegia canadensjs Coreopsis lanceolata Eleven herbaceous
perennials were having flower head type of inflerese asCentaurea
montana, Gazania x splendenBurther perusal of table revals that ten
species were having panicle type of inflorescenseAasundo donax,
Gypsophila paniculataEight were having corymb type of inflorescence as
Achillea filipendulina, Caltha palustrusSeven herbaceous perennials
posses spike type of inflorescence Belphinium elatum, Lupinus
polyphyllusand five were observed to have cyme type of iefiecence as
Phlox paniculata Sedum spectabileCluster type of inflorescence was
noticed in four species d&ianthus barbatusandHelleborus niger Umbel
type of inflorescence was noticed in four specidgapanthus africans

Primula denticulat
4.6.1.2 Flower shape

Cup shaped flowers were recorded in ten specien dSaltha
palustrisandCampamula latifolia Daisy like flowers were observed in ten
species as in case Gfazaniaspecies. Star shaped flowers were produced
by nine flowers as in case @éfchillea species. Bell shaped flowers were

found in eight species as Aguilegia CanadensiandA. vulgaris.Cross
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shaped flowers were produced by seven species aas& ofAspargus
officinalis and Hesperis matronalisSaucer shaped flowers were recorded
in seven species as idelleborus nigerand Matthiola incana Tubular
shaped flowers were found in seven specidsmshofia uvariaandLiatris
spicata Rosette flowers were found in five species asase ofDianthus
species.Spikelets were found in four species ascase of Typha
angustifolia Trumpet shaped flowers were found in four speage# case

of Agapanthus africanugea shaped flowers were found in three species as
in case ofLathyrus latifolius Helment shaped flowers were produced by
two species agconitum heterophyllunand A. napellus Funnel shaped
flowers were produced bglcea roseaand Stachys byzantingEryngium

biebersteinianunproduced slipper shaped flower.
4.6.1.3 Flower colour

Colour is an important component in landscape desaigl the major
contribution is of flowers. The floral colours arere appealing than man-
made ones. The range of colours obtained in flowsenrgery vast. In the
present study the flower colour was recorded irtgigne herbaceous

perennials and the same has been presented irbtable

It was observed that twenty three species prodyekow flowers as

in Achillea fillipendulina, Caltha palustrusndCoreopsis lanceolata
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Thirteen herbaceous perennials produced pink flswBurple coloured
flowers were produced by fourteen flowers and oltth@se Aconitum
heterophylumhave greenish-purple flowers wherédasatris spicata and
Stachys byzantinhave pinkish-purple flowers. Eleven species preduc
white flowers as iPAspargus officinalisand Gypsophila paniculataBlue
coloured flowers were produced by eight herbacepersennials and out of
theseNepeta nervosa, Tradescantia virginiahave purplish-blue flowers.
Five herbaceous perennials had orange flowens @azania x splendens,

Gerbera jemesonii

Four species namelniphofia uvaria, Penstemon barbati®heum
australe Lythrum salicaria produced red flowers and out of these
Penstemon barbatauproduced red flowers with pinkish tinge. Three
herbaceous perennials produce violet flowers v@éimpanula latifolia
producing deep violet flowers. Cream coloured flosvevere reported in
Achillea ptarmicaandDigitalis lanata Brown flower spikelets can be seen

in Typha angustifolia.
4.6.1.4 Fragrance

Eighty-one herbaceous perennials were evaluatedhéifragrance

of their flowers. It was observed that elev&alfillea millefolium,
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Dianthus barbatus, Hedychium gardnerianum, Lavésdangustifolia,

Paeonia lactiflorg produced strong scented flowers.

Six herbaceous perennial\l¢ea rosea, Aquilegia canadensis,
Dianthus chinensis, Digitalis lanata, D. purpureadalupinus polyphyllys

produced mild scented flowers.

Moderate scented flowers were produced by five ispec
(Cheiranthus cheiriDendranthema x grandiflorumHesperis matronalis,

Lathyrus latifoliusandPaeonia emodli

4.6.2 Bulbous plants
4.6.2.1 Type of inflorescence

Fifty-three bulbous plants were evaluated for théype of
inflorscence and the results are presented in télile Persual of table
reveals that out of fifty-three bulbous speciestieen species were having
Solitary inflorescence(Crocus chrysanthus, Galanthus nivalisTwelve
bulbous species were found to have raceme type nfibrescence
(Eremurus himalaicus, Hyacinthus orientliSpike type of inflorescence
was found in ten bulbous specie€rdgcosmia masoniorum, Gladiolus
byzanthus Umbel type of inflorescence was present in selatbous
plants Alstroemeria aurantiaca Amaryllis belladonna Three species

(Begonia evansiana, Begonia x samperflorens, Beggriigherhybrida
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were having cyme type of inflorescenésmemone bifloreand Anemone x

hybrida and Gagea elegansvere having cluster type of inflorescence.
Zantedeschia aethiopicaand Z. elliottiana have spathe type of
inflorescence, whereas flower head type of infloeese is present in

Dahlia variablesandColchicum luteum
4.6.2.2 Flower shape

Funnel shaped flowers were recorded in eleven lsliptant species
as in Alstroemeria aurantiacaand Crocosmia masoniorumNine species
produced slipper shaped flowers as @loriosa rothschildiana lIris
germanica, . japonicatar shaped flowers were found in eight species as
Eremurus himalaicus, Gagea eleganbtumpet shaped flowers were
observed in seven species asdanna indicaand Clivia miniata Cup
shaped flowers were observed iBelamcanda Chinensis, Crocus
chrysanthusC. sativusand Eranthus hyemalisBell shaped flowers were
produced byFritillaria imperialis, Galanthus nivalisHyacinthus orientalis
andLeucojum aestivunBaucer shaped flowers were observedmemone
biflora, Anemone x hybridaand Scilla siberica Goblet shaped flowers
were observed inTulipa cl Muscari armeniacumand Lycoris radiata.
Dahlia variablis produced Pompon shaped flower lalmdm auratumbowl

shaped flowers.
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4.6.2.3 Flower colour

In the present study flower colour was recordedfifty-three
bulbous plants. It was observed that pink floweerevproduced by ten
species as inGladiolus byzanthusand Hippeastrum puniceumWhite
flowers were produced by twelve species out of WwHidium auratum
having white tepals with central golden band. Oeamgloured flowers
were produced by ten species whprekelia formosismaaving bright
orange flowers. Red coloured flowers are foundixnspecies withCanna
indica producing bright red flowers. Blue coloured flowavere produced
by five species witlScilla bifolia producing purplish-blue flowers. Voilet
flowers were observed in three species with Irtcudate producing deep
violet flowers with a yellow central ridge on edelfi. Lavender colour was
observed in Iris japonica and unguicularis with former having pale
lavender coloured flowers. Offwhite coloured floweare produced by
Anemone bifloraand Narcissus tazettaFressia x hybridawas observed
having mauve coloured flower€rocus sativusvas found to have purple
coloured flowers. Lilac coloured flowers were fouindlris tectorum lIris
‘Gingerbread Man’ was found with brown colouredwkrs having purple
beards.Crocus chrysanthus, Colchicum luteum, Eranthis ralsmand

Gagea eleganproduced yellow flowers.
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4.6.2.4 Fragrance

Fifty-three bulbous plants were evaluated for femge of their
flowers. Out of these six flowers had strong sogifitagrance as in case of
Amaryllis belladonna Fressia x hybrida Hyacinthus orientalis Foul
smelling flowers were found ifritillaria imperialis. Moderate smelling
flowers were found in nine species Akstroemeria aurantiacaClivia

miniata, Leucojum aestivum

4.6.3 Ground covers
4.6.3.1 Type of inflorescence

Studies on the type of inflorescence was done aedrésults are
presented in table 6.3. The perusal of table revdat solitary type of
inflorescence was present in seven ground coveciegpeas inAjuga
reptans Hosta plantagineaH. lancifolia. Raceme type of inflorescence
was observed in six species witbonvallaria majalis having arching
raceme type of inflorescence. Cyme type of infloee® was found in six
species as irCerastium tomentosynGeranium rectumG. wallichianum
and Tradescantia sillamontandJmbel type of inflorescence was found in
five species adycoris radiata, Nerine bowdeniiFlower heads were
produced byColchicum lutemand Santolina cheamaecyparissuBhymus

serphyllum produced Cluster type of inflorescenbergaBergenia ciliate
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produced panicle type of inflorescence. Corymb tgp@nflorescence was

produced byCaltha palustris
4.6.3.2 Flower shape

Twenty-nine ground covers were evaluated for tllenwer shape
and have been presented in table 6.3. The reswieak that out of twenty-
nine ground covers, seven species were havingshalbed flowers as in
Aspidistra elatior, Bergenia ciliatandLeucojum aestivunRosette type of
flowers were found inAubrieta deltoide Aptenia cordifolia Santolina
chamaecyparissuand Primula vulgaris Saucer shaped flowers were
produced by Geranium rectum, G. wallichianunand Tradescandia
sillamontana Tubular flowers were found ikluscari armeniacumlhymus
serphyllumandLycoris radiata.Threespecies produced cup shaped flowers
asEranthis hyemalisCross shaped flowers were produced by three species
as Viola odoratastar shaped flowers were produced by three spedes
Sedum spectabiletubular flowers were produced by three species as
Lycoris radiata. Goblet flowers were produced b§olchicum luteum,

funnel shaped byerine bowdeniand pompon biellis perennis
4.6.3.3 Flower colour

White coloured flowers were produced by six speuiils Leucojum

aestivumhaving white coloured flowers with green tips. [tarcoloured
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Table-6 :

Characteristics of flower

D

6.1  Herbaceous Perennials
Nsd. Scientific name ianTngi:r]:ce Size (cm) Shape Colour Fragrance
1) 2 3) (4) ) (6) (7)
1. | Achillea filipendulina Corymb 12 Star shaped Yellow -
2. | Achillea millefolium Corymb 10 Star shaped Pink Strong
3. | Achillea ptarmica Corymb 8 Star shaped Off-white -
4. | Aconitum heterophyllum Raceme 26 Helment shape&reen-purple -
5. | Aconitum napellus Raceme 24 Helment shapethdogo blue -
6. | Agapanthus africanus Umbel 27 Trumpet shapedBlue -
7. | Alcea rosea Raceme 8 Funnel shaped  Pink Mild
8. | Aquilegia canadensis Solitary 15 Bell shaped Lemon yellow Mild
9. | Aquilegia vulgaris Solitary 16 Bell shaped Deep violet -
10. | Arundo donax Panicle 30 Spikelets Light green -
11. | Asparagus officinalis Raceme 1 Cross-shaped White -
Continued .........
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(1) ) 3) 4) ) (6) (7)
12. | Aster alpinus Solitary 5 Star shaped Violet -
13. | Caltha palustris Corymbs 5 Cup shaped Yellow -
14. | Campanula latifolia Racemes 6 Cup shaped Deep violet -
15. | Campanula medium Racemes 8 Bell shaped White, pink, blue -
16. | Centaurea montana Flower head 5 Star shaped Blue -
17. | Cheiranthus cheiri Cluster 5 Cross shaped Purple Moder
18. | Chrysanthemum leucanthemum Solitary 4 Pompon White -
19. | Coreopsis grandiflora Solitary 6 Rosette Yellow -
20. | Coreopsis lanceolata Solitary 6 Rosette Yellow -
21. | Cynara cardunculus Flower heads 8 Cup-shaped Purple -
22. | Delphinium elatum Spikes 4 Cup shaped Purple -
23. | Dendranthema grandiflorum Solitary 18 Pompon White, yellow, | Moderate
pink
24. | Dianthus barbatus Cluster 10 Rosette Pink Strong
25. | Dianthus caryophyllus Cymes 5 Rosette Pink Strong
26. | Dianthus chinensis Cymes 8 Cross shaped Pink Mild
Continued .........
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(1) ) 3) 4) ) (6) (7)
27. | Digitalis lanata Raceme 5 Bell shaped Pale cream Mild
28. | Digitalis purpurea Raceme 6 Bell shaped Purple Mild
29. | Echinacea purpurea Flower head 12 Star shaped White -
30. | Eryngium biebersteinianum Flower head 3 Slipper shaped  Light purple -
31. | Euphorbia stracheyi Flower head 11 Star shaped Yellow -
32. | Gazania niveae Flower heads 9 Daisy like Orange -
33. | Gazaniax splendens Flower heads 8 Daisy like Orange -
34. | Gerbera jamesonii Solitary 12 Daisy like Orange -
35. | Gypsophila paniculata Panicles 2 Trumpet shaped White -
36. | Hedychium gardnerianum Racemes 14 Trumpet shaped Yellow Stron
37. | Helenium antumnale Flowr head 7 Daisy like Yellow -
38. | Helianthus autumnale Corymbs 15 Dairy like Yellow -
39. | Helianthus x multiflorus Corymbs 12 Daisy like Yellow -
40. | Helleborus niger Cluster 7 Saucer shaped White -
41. | Hesperis matronalis Racemes 4 Cross shaped Purple Mode
Continued .........
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1) 2) 3) (4) ) (6) (7)
42. | Inula royleana Solitary 12 Daisy like Yellow -
43. | Kalanchoe blossfeldiana Corymb like 2 Tubular shaped Orange -
panicles
44. | Kniphofia uvaria Racemes 3 Tubular Orange red -
45. | Lathyrus latifolius Racemes 3 Pea shaped Pink purple Moderate
46. | Lavendula angustifolia Spikes 0.5 Tubular Deep purple Strong
47. | Liatris spicata Spike 1 Tubular Pinkish purple -
48. | Limonium latifolium Panicles 1 Tubular Deep purple -
49. | Lunaria annua Racemes 1 Cross shaped Light purple -
50. | Lupinus polyphyllus Spike 15 Pea shaped White, yellow Mild
pink
51. | Lythrum salicaria Spike 2 Star shaped Purplish red -
52. | Matthiola incana Racemes 2.5 Saucer shaped Mauve, purple Strong
53. | Mimulus nepalensis Racemes 1 Tubular Yellow -
54. | Mirabilis jalapa Axillary 4 Trumpet shapedPink Strong
corymbs
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(1) ) 3) 4) ) (6) (7)
55. | Nelumbo nucifera Solitary 30 Saucer shapec Pink Strong
56. | Nepeta nervosa Cymes 2 Spikelets Purplish blue -
57. | Nymphae stellata Solitary 25 Saucer shaped Yellow Mild
58. | Oenothera biennis Racemes 5 Cup shaped Golden yellow Strong
59. | Paeonia emodi Solitary 16 Cup shaped White Moderate
60. | Paeonia lactiflora Solitary 10 Cup shaped White Strong
61. | Papaver orientale Solitary 16 Cup shaped Oreange scarlet -
62. | Penstemon barbatus Panicles 4 Tubular . Red with pink -
tinge

63. | Phlox paniculata Cymes 2.5 Cross shaped Dark pink Strong
64. | Physalis alkekengi Panicles 2 Bell shaped White -
65. | Platycodon grandiflorum Solitary 5 Bell shaped Purplish blue -
66. | Primula denticulata Umbel 2 Bell shaped Yellow -
67. | Primula rosea Umbels 2.5 Cross shaped Pink -
68. | Primula vulgaris Umbels 4 Rosette Pale yellow -
69. | Ranunculus falcatus Panicles 5 Saucer shaped  Yellow -

Continued .........
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(1) ) 3) 4) ) (6) (7)
70. | Rheum australe Panicles 1 Star shaped Deep red -
71. | Rudbeckia fulgida Flower heads 7 Daisy like Orange yellow -
72. | Rudbeckia laciniata Flower heads 14 Daisy like Pale yellow -
73. | Salvia sclarea Panicles 15 Pea shaped Purple -
74. | Senecio cineraria Corymbs 2.5 Daisy like Mustard yellow -
75. | Sisyrinchium striatum Cluster 2.5 Cup shaped Pale yellow -
76. | Solidago canadensis Panicles 1.4 Spikelets Deep yellow -
77. | Stachys byzantina Spikes 15 Funnel shapec Pinkish purple -
78. | Tradescantia virginiana Cymes 4 Saucer shaped Purplish blue -
79. | Tragopogon pratensis dubins Flower heads 3 Cup shaped Blue
80. | Typha angustifolia Spikes 20 Spikelets Brown -
81. | Verbascum thapsus Raceme 3 Sauver shaped  Yellow -
Continued .........
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6.2 Bulbous Plants
(1) (2) 3) (4) (5) (6) (7)
1. | Alstroemeria aurantiaca Umbel 8 Funnel shaped Orange, yelloWoderate
pink
2. | Amaryllis belladonna Umbel 20 Funnel shaped  Pink Stron
3. | Anemone biflora Cluster 3 Saucer shaped Off white -
4. | Anemon« hybrida Cluster 9 Saucer shapea White -
5. | Begonia evansiana Cyme 3.5 Star shaped Pink -
6. | Begoniax semperflorens Cyme 3.5 Star shaped Pink -
7. | Begoniax tuberhybrida Cyme 4 Star shaped White, orange) -
pink
8. | Belamcanda chinensis Solitary 4 Cup shaped Pink to red -
9. | Cannaindica Raceme 7 Trumpet shape@right red -
10. | Clivia miniata Umbel 3 Trumpet shapedOrange Moderate
11. | Colchicum luteum Flower head 3 Goblet shaped Yellow -
12. | Crocosmia masoniorum Spikelets 1 Funnel shaped | Orange red -
13. | Crocus chrysanthus Solitary 4.5 Cup shaped Yellow -
Continued .........
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1) 2) 3) 4) ®) (6) (7)
14. | Crocus sativus Solitary 5 Cup shaped Purple -
15. | Dahlia variablis Flower head 20 Pompon White, orange -
pink
16. | Eranthis hyemalis Solitary 3 Cup shaped Yellow Moderate
17. | Eremurus himalaicus Raceme 2.5 Star shaped White -
18. | Fressiax hybrida Raceme 5 Funnel shaped  Mauve Strong
19. | Fritillaria imperialis Umbel 8 Bell shaped Orange Strong
20. | Gagea elegans Cluster 2 Star shaped Yellow -
21. | Galanthus nivalis Solitary 1 Bell shaped White -
22. | Gladiolus byzanthus Spikelets 5 Funnel shaped  Pink Strong
23. | Gloriosa rothschildiana Solitary 9 Slipper shaped Re_d with yellow -
margins
24. | Hemerocallis flava Solitary 10 Trumpet shaped Orange -
25. | Hippeastrum puniceum Umbel 15 Funnel shaped  Pink -
26. | Hyacinthus orientalis Racemes 2.5 Bell shaped Violet Strong
27. | Iris ensata Spikelets 13 Slipper shaped  Blue -
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1) (2) 3) (4) ) (6) (7)
28. | Iris germanica Spikelets 10 Slipper shaped  Violet with -
yellow beards
29. | Iris ‘Gingerbread Man’ Spikelets 6 Slipper shapec Brown with -
purple beards
30. | Iris japonica Spikelets 5 Slipper shaped  Pale lavender -
31. | Iris kashmeriana Spikelets 10 Slipper shaped  Yellow -
32. | Iris reticulata Spikelets 5 Slipper shapeg Deep violet with Strong
a yellow contral
ridge on each fal
33. | Iris tectorum Spikelets 8 Slipper shaped Lilac -
34. | Iris unguicularis Spikelets 7 Slipper shaped Lavender Moder
35. | Ixiolirion karateginum Racemes 5 Funnel shaped  Blue -
36. | Leucojum aestivum Solitary 4 Bell shaped White with gree Moderate
tips
37. | Lilium auratum Racemes 30 Bowl shaped White tepals,| Moderate

central golden
band
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1) (2) 3) (4) (5) (6) (7)
38. | Lilium candidum Racemes 5 Trumpet shape@hite Moderate
39. | Lilium longiflorum Racemes 6 Trumpet shape@hite Strong
40. | Lycoris radiata Umbel 1 Tubular Deep red -
41. | Muscari armeniacum Racemes 0.5 Tubular Bright blue -
42. | Narcissus pseudonarcissus Solitary Trumpet Yellow -
43. | Narcissus tazetta Solitary 4 Trumpet Off-white Moderat
44. | Nerine bowdenii Umbels Funnel shaped  Pink Modere
45. | Ornithogalum umbellatum Racemes Star shaped White -
46. | Scilla bifolia Racemes 4 Star shaped Purple blue -
47. | Scilla siberica Racemes 1.5 Saucer shaped Bright blue -
48. | Sprekelia formosissima Solitary 12 Star shaped Bright orange -
59. | Sternbergia lutea Solitary 4 Funnel shaped,  Yellow -
50. | Tulipa Clusiana Solitary Goblet shaped| White with pink -
streaks
51. | Tulipa Lanata Solitary 4 Goblet shaped Red -
52. | Zantedeschia aethiopica Spathes 25 Funnel shaped  White -
53. | Zantedeschia elliottiana Spathes 15 Funnel shped Golden yellow -
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6.3  Ground Covers

1) 2) 3) (4) ®) (6) (7)
1. | Ajuga reptans Raceme 15 Cross shaped Purple -
2. | Aptenia cordifolia Solitary 1 Rosette Red -

3. | Aspidistra elatior Solitary 3 Bell shaped Cream -
4. | Aubrieta deltoide Solitary 15 Rosette Red -
5. | Bellis perennis Solitary 2.5 Pompon Pink to red -
6. | Bergenia ciliata Panicle 3 Bell shaped Pinkish white Mild
7. | Cerastium tomentosum Cymes 2.5 Star shaped White -
8. | Caltha palustris Corymbs 5 Cup shaped Yellow -
9. | Colchicum luteum Flower head 3 Goblet shaped  Yellow -
10. | Convallaria majalis Arching 1 Bell shaped White -

raceme
Continued .........
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1) 2) 3) (4) ®) (6) (7)

11. | Eranthis hyemalis Soliary 3 Cup shaped Yellow Moderat

12. | Geranium rectunTrautv Cymes 7 Saucer shaped Purple -

13. | Geranium wallichianunD. Don Cymes 7 Saucer shaped Purple -

14. | Hosta lancifoliaEngler Racemes 5 Bell shaped Purple -

15. | Hosta plantagineaschers Racemes 5 Bell shaped White Strong

16. | Leucojum aestivurh. Solitary 0.4 Bell shaped . White with greerModerate
tips

17. | Lycoris radiata Umbel 1 Tubular Deep red -

18. | Muscari armeniacunbeicht. Racemes 0.5 Tubular Bright blue -

19. | Nerine bowdenii Umbel 8 Funnel shaped Pink Moderat

20. | Ornithogalum umbellatun Racemes 2 Star shaped White -

Continued .........
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1) 2) 3) 4) ®) (6) (7)
21. | Primula denticulata Umbel 2 Bell shaped Yellow

22. | Primula rosea Umbel 2.5 Cross shaped Pink -

23. | Primula vulgaris Umbel 4 Rosette Pale yellow -

24. | Santolina chamaecyparissus Flower head 1 Rosette Bright yellow Mild
25. | Saxifraga stonilfera Cymes 2 Cup shaped Pale pink -
26. | Sedum spectabiBoreau Cymes 1 Star shaped Pink -
27. | Thymus serphyllurh. Clusters 5 Tubular Purple -

28. | Tradescantia sillamontana Cymes 3 Saucer shaped Magenta -

29. | Viola odorataL. Solitary 2 Cross shaped Blue Strong
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flowers were present in five ground covers aéjuga reptansand Thymus
serphyllum Red coloured flowers were foundAubrieta deltoideAptenia
cordifolia and Lycoris radiata Yellow coloured flowers were found in six
species withSantolina chamaecyparisspsoducing bright yellow flowers.
Blue coloured flowers were found in two speciedwiuscari armeniacum
having bright blue flowers. Magenta coloured flosvavere produced by
Tradescantia sillamontanaAspidistra elatior produced cream coloured
flower where as pink flowers were produced by fepecies witlSaxifrage

stonilferaproducing pale pink flowers.
4.6.3.4 Fragrance

Out of twenty nine ground cover speciésagrance emittedby
seven species withlosta plantaginea, Viola odorathaving strong smell.
Eranthis hyemalis Leucojum aestivumand Nerine bowdenii having
moderate smell. Mild smell was found Bergenia ciliataand Santolina

chamaecyparissus

4.7  Characteristics of ornamental fruit
4.7.1 Herbaceous perennials
4.7.1.1 Fruit type
Eighty two herbaceous perennials were evaluated tfoir

ornamental fruit and the results are present itetald. The perusal of table

depicts that out of eighty-two herbaceous pernnialenty-seven species
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were having capsule type of fruit with papaveentale having Capsule
covered with bristles. Twenty six species were thtmmhave achene type of
fruit with Achillea filipenduling A. millefolium and A. ptarmica having
achenes without pappus. Ten species were repartedvie follicle type of
fruit with Aconitum napellusaving fruit of 3-5 hairy follicles, beaked and
many seeded. Nut type of fruit was found in eighéces withRheum
australe having a small nut enclosed in the persistantxcalod type of
fruit was found in six species witllatthiola incanahaving pods crowned
by short stigmas. Three species were having bemg tof fruit with
Nymphae stellatdnaving spongy berry ripening under watlicea rosea
was found to have beakless 1-seeded carpels wh&oeaype of fruit was

reported inAdiantum capillus/eneris.
4.7.1.2 Fruit shape

Different shapes of ornamental fruits have beeromttegd and the
results are presented in table 7.1 which revealsaylindrical shaped fruits
were produced by thirteen speciesfa®nitum napellus, Chrysanthemum
leucanthemumTwelve species produced ovoid shaped fruitDasthus
barbatus D. caryophyllus, D. chinensiand Digitalis lanata Angled fruit
were produced by eleven species withinara cardunculushaving four

angled fruit. Round shaped fruit was found in teecses withLunaria
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annuaproducing silvery rounded seed pods. Globulatgruiere observed

in seven species likeAspargus officinalis Hedychium gardnerianum
Oblong shaped fruits were produced by seven spasi@snothera biennis
Compressed fruits were produced by five species lkchillea
filipenduling A. millifolium. Flattened fruits were produced by four species
namelyKalanchoe blossfeldiane, Helleborus nigkoculicidal fruits were
produced by three species Agapanthus africanusObovate fruits were
produced byHelianthus autumnale, H. multiflorusRibbed fruits were
found in Mirablis jalapa and Solidago canadensisErect fruit were

produced byAquilegia canadensj#\. vulgaris.

Cheiranthus cheiriproduced Siliquose fruit. Circular fruits were
produced byAdiantum capillusVeneris. Echinacea purpuregoroduced
quadrangular fruit where as Orbicular shaped fmas found inCoreopsis

grandiflora.

4.7.2 Bulbous plants
4.7.2.1 Fruit type

Out of fifty-three bulbous plants evaluated foritr@namental fruit
it was observed that thirty seven bulbous speassgssed capsule type of
fruit out of which Amaryllis belladonnawas found to have capsule with

several seeds, opening in 3 valves. Pod type dfvilas found in eight
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species as ifris germanical. ensatal. japonica Achene type of fruit was
found in four species as sinemone bifloraDahlia variablis Baccate type
of fruit was possessed antedeschia aethiopic&. elliottiana Clivia

miniata was observed to have berry type of fr@tanthis hyemalis

produced follicle type of fruit.
4.7.2.2 Fruit shape

Fifty-three bulbous plants were evaluated for thHait shape and
the results have been presented in table 7.2. @hesal of table depicts that
out of fifty-three bulbous plants twenty speciesravdound to have
Loculicidal fruits (Nerine bowdenii, Scilla bifolia, S. sibericalen species
were found to have angled fruits wi@anna indicahaving 3-angled bristly
capsules. Oblong shaped fruits were found in esglecies Tulipa lanata,
T. clusiand. Globose fruit was observed in six speci€ivia miniata,
Hippeastrum puniceumn Cylindrical fruit was found inZantedeschia
aethiopica, Z. elliottiana.Septicidal fruit was found inBegonia x
semperflorensOvoid shaped fruit was found @alanthus nivalisObovoid
fruit was present irColchicum luteunand Fritillaria imperialis and round
fruit was found inEranthus hyemalisand Sternbergia luteaHexagonal

shaped fruit was found @rnithogalum umbellatum

220



4.7.3 Ground covers
4.7.3.1 Fruit type

It was observed that out of twenty-nine ground csveighteen
species were found to have capsule type of fruit wiola odorata having
bluntly 3-angled capsule often purplish in coldeollicle type of fruit was
found in three species witaranthis hyemalisiaving 5-8 stalked follicles.
Nut type of fruit was found ik\juga reptansandThymus serphyllunBerry
type of fruit was found in two species witbonvallaria majalishaving
poisonous and red coloured berry. Bellis perennmsl &antolina
chamaecyparissusvere observed to have achene type of fruit. A tshor
silique was found in case @éfubrieta deltoids Fruit stalks were found in

Bergenia ciliate
4.7.3.2 Fruit shape

Six species were found to have loculicidal frugith Muscari
armeniacumhaving 3-angled locilicidal capsule. Five spesiese found to
have round shaped fruit witiiola odoratahaving round Capsule, bluntly
3-angled, downy often purpilish. Globose fruit waported in three species
with Convallaria majalishavingGlobose poisonouserry. Obovoid shaped
fruit was found inAjuga reptansand Colchicum lutum Globular fruit was

found inPrimula roseaandP. vulgaris.Cylindrical fruit was presernih
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Table-7 : Characteristics of Ornamental Friut

7.1  Herbaceous Perennials

NSO'_ Scientific name Type Shape

1) 2) 3) 4)
1. | Achillea filipendulina Achenes Compressed
2. | Achillea millifolium Achenes Compressed
3. | Achillea ptarmica Achenes Compressed
4. | Aconitum heterophyllum Follicles Cylindrical
5. | Aconitum napellus Follicles Cylindrical
6. | Adiantum-capillus/eneris Sori Circular
7. | Agapanthus africanus Capsule Loculicidal
8. | Alcearosea Carpels Compressed
9. | Aquilegia canadensis Follicle Erect

10. | Aquilegia vulgaris Follicle Erect

Continued




1) ) 3 4)

11. | Arundo donax Nut Ovoid

12. | Asparagus officinalis Berry Globular

13. | Aster alpinus Achene Cylindrical

14. | Caltha palustris Follicles Flattened

15. | Campanula latifolia Capsule Ovoid

16. | Campanula medium Capsule Ovoid

17. | Centaurea montana Achene Compressed

18. | Cheiranthus cheiri Pods Siliquose

19. | Chrysanthemum leucanthemum Achene Cylindrical

20. | Coreopsis grandiflora Achene Orbicular

21. | Coreopsis lanceolata Achene Flattened

22. | Cynara cardunculus Achene Four angled

23. | Delphinium elatum Follicles Oblong
Continued .........
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24. | Dendranthema grandiflorum Achene Cylindrical

25. | Dianthus barbatus Capsule Ovoid

26. | Dianthus caryophyllus Capsule Ovoid

27. | Dianthus chinensis Capsule Ovoid

28. | Digitalis lanata Capsule Ovoid

29. | Digitalis purpurea Capsule Ovoid

30. | Echinacea purpurea Achene Quadrangular

31. | Eryngium biebersteinianum Achene Ovoid

32. | Euphorbia stracheyi Capsule Globular

33. | Gazania niveae Achene Angled

34. | Gazaniax splendens Achene Angled

35. | Gerbera jamesonii Achene Angled

36. | Gypsophila paniculata Capsule Globular
Continued .........
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37. | Hedychium gardnerianum Capsule Globular

38. | Helenium antumnale Achene Four-angled

39. | Helianthus autumnale Achene Obovate

40. | Helianthus x multiflorus Achene Obovate

41. | Helleborus niger Follicles Flattened

42. | Hesperis matronalis Pods 3 Nearly cylindrical

43. | Inula royleana Achene Cylindrical

44. | Kalanchoe blossfeldiana Follicle Flattened

45. | Kniphofia uvaria Capsule Loculicidal

46. | Lathyrus latifolius Pod Cylindrical

47. | Lavendula angustifolia Nutlets Rounded

48. | Liatris spicata Achenes Angled

49. | Limonium latifolium Capsule Oblong
Continued .........
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50. | Lunaria annua Pods Rounded
51. | Lupinus polyphyllus Pod Cylindrical
52. | Lythrum salicaria Capsule Angled
53. | Matthiola incana Pods Cylindrical
54. | Mimulus napalensis Capsule Oblong
55. | Mirabilis jalapa Achenes Ribbed
56. | Nelumbo nucifera Spongy nut Rounded
57. | Nepeta nervosa Nutlets Rounded
58. | Nymphae stellata Spongy berry Cylindrical
59. | Oenothera biennis Capsule Oblong
60. | Paeonia emodi Follicle Oblong
61. | Paeonia lactiflora Follicle Oblong
62. | Papaver orientale Capsule Rounded
Continued .........

226




(1) ) 3 4)
63. | Penstemon barbatus Capsule Oblong
64. | Phlox paniculata Capsule Ovoid
65. | Physalis alkekengi Berry. Rounded
66. | Platycodon grandiflorum Capsule Angled
67. | Primula denticulata Capsule Cylindrical
68. | Primula rosea Capsule Globular
69. | Primula vulgaris Capsule Globular
70. | Ranunculus falcatus Achenes Rounded
71. | Rheum australe Small nut Rounded
72. | Rudbeckia fulgida Achene. Four-angled
73. | Rudbeckia laciniata Achene. Four-angled
74. | Salvia sclarea Nutlets Rounded
Continued .........
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75. | Senecio cineraria Achene Cylindrical
76. | Sisyrinchium striatum Capsule Loculicidal
77. | Solidago canadensis Achene Ribbed
78. | Stachys byzantina Nutlets Ovoid
79. | Tradescantia virginiana Capsule Angled
80. | Tragopogon pratensis dubins Achene Rounded
81. | Typha angustifolia Nutlets Ovoid
82. | Verbascum thapsus Capsule Globular

7.2 Bulbous Plants

1. | Alstroemeria aurantiaca Capsule Loculicidal
2. | Amaryllis belladonna Capsule Globuse
3. | Anemone biflora Achenes Oblong
Continued .........
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4. | Anemone& hybrida Achenes Oblong
5. | Begonia evansiana Capsule Loculicidal
6. | Begoniax semperflorens Capsule Septicidal
7. | Begoniax tuberhybrida Capsule Loculicidal
8. | Belamcanda chinensis Capsule Loculicidal
9. | Canna indica Capsule 3-angled
10. | Clivia miniata Berry Globuse
11. | Colchicum luteum Capsule Obovoid
12. | Crocosmia masoniorum Capsule Oblong
13. | Crocus chrysanthus Capsule Oblong
14. | Crocus sativus Capsule Oblong
15. | Dahlia variablis Achene Oblong
Continued .........
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16. | Eranthis hyemalis Follicles Rounded

17. | Eremurus himalaicus Capsule Locucidal

18. | Fritillaria imperialis Capsule Obovoid

19. | Fressiax hybrida Capsule Locucidal

20. | Gagea elegans Capsule Nearly globular

21. | Galanthus nivalis Capsule Ovoid

22. | Gladiolus byzanthus Capsule Loculicidal

23. | Gloriosa rothschildiana Capsule Locucidal

24. | Hemerocallis flava Capsule Loculicidal

25. | Hippeastrum puniceum Capsule Globuse

26. | Hyacinthus orientalis Capsule Three-angled

27. | Iris ensata Capsule Angled
Continued .........
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28. | Iris germanica Capsule Angled
29. | Iris ‘Gingerbread Man’ Capsule Angled
30. | Iris japonica Capsule Angled
31. | Iris kashmeriana Capsule Angled
32. | Iris reticulata Capsule Angled
33. | Iris tectorum Capsule Angled
34. | Iris unguicularis Capsule Angled
35. | Ixiolirion karateginum Capsule Loculicidal
36. | Leucojum aestivum Capsule Loculicidal
37. | Lilium auratum Capsule Loculicidal
38. | Lilium candidum Capsule Loculicidal
39 | Lilium longiflorum Capsule Loculicidal
40. | Lycoris radiata Capsule Loculicidal

Continued .........
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41. | Muscari armeniacum Capsule Loculicidal

42. | Narcissus pseudonarcissus Capsule Globose

43. | Narcissus tazetta Capsule Globose, often obtusely trigonc

44. | Nerine bowdenii Capsule Loculicidal

45. | Ornithogalum umbellatum Capsule Hexagonal

46. | Scilla bifolia Capsule 3-Loculicidal

47. | Scilla sibericaHaw. Capsule Loculicidal

48 | Sprekelia formosissimiderb. Capsule Loculicidal

49. | Sternbergia lute®oem and Schult Achenes Rounded

50. | Tulipa ClusianaD.C Capsule Oblong

51. | Tulipa LanataRgl. Capsule Oblong

52. | Zantedeschia aethiopicgpreng Baccate Cylindrical

53. | Zantedeschia elliottian&ngler Baccate Cylindrical
Continued .........
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7.3  Ground Covers
1) ) 3) 4)
1. | Ajuga reptans Nutlets Obovoid
2. | Aptenia cordifolia Capsule Loculicidal
3. | Aspidistra elatior Berry Round
4. | Aubrieta deltoide Silique Oblong
5. | Bellis perennis Achenes Compressed
6. | Bergenia ciliata Fruit stalks Almost round
7. | Caltha palustris Follicles Flattened
8. | Cerastium tomentosum Capsule Cylindrical
9. | Colchicum luteum Capsule Obovoid
10. | Convallaria majalis Berry Globose
11. | Eranthis hyemalis Follicles Rounded
12. | Geranium rectum Capsule Globose
13. | Geranium wallichianum Capsule Globose

Continued .........
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14. | Hosta lancifolia Capsule Elongated
15. | Hosta plantaginea Capsule Elongated
16. | Leucojum aestivum Capsule Loculicidal
17. | Lycoris radiata Capsule Loculicidal
18. | Muscari armeniacum Capsule Loculicidal
19. | Nerine bowdenii Capsule Loculicidal
20. | Ornithogalum umbellatun Capsule Hexagonal
21. | Primula denticulata Capsule Cylindrical
22. | Primula rosea Capsule Globular
23. | Primula vulgaris Capsule Globular
24. | Santolina chamaecyparissus Achene Angled
25. | Saxifraga stonilfera Capsule Rounded
26. | Sedum spectabilBoreau Follicles Erect
27. | Thymus serphyllum Nutlets Ovoid
28. | Tradescantia sillamontana Capsule Loculicidal
29. | Viola odorata Capsule Round
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Cerastium tomentosunand Primula denticulata elongated fruit was
produced by two speciesf Hosta Bellis perennis was found to have
compressed achenes without ribs. Hexagonal shapédwas found in
Ornithogalum umbellatumAngled achenes were reported $antolina
chaemaecyparissuand ovoid nutlets were found ifhymus serphyllum.
Erect fruits were produced by sedum spectabile edwerflattened fruits

were observed i€altha palustris

4.8 Landscape use
4.8.1 Herbaceous perennials

The specific uses of herbaceous perennial speagebden presented

in table 8.1.
Beds

Eighty two herbaceous perennial species were ewadusdr their
specific landscape use and it was observed thdiy tthiree herbaceous
perennials Aquilegia CanadensjsAchillea ptarmica Aster alpinuy are

suitable for growing in beds.
Borders

Out of eighty two herbaceous perenniabtsventy three species are

best suited for growing in border&gonitum napellusAgapanthus
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praecox Achillea millefolium Alcea roseaCaltha palustruy being some

of these plants.
Woodlands

Twenty-seven herbaceous perennialkcanitum heterophyllum

Campanula mediunDigitalis lanatg are suitable for woodlands.
Rock garden

Forty-two herbaceous perennialschillea filipenduling Centaurea
montana Coreopsis lanceolataChrysanthemum leucanthemumre best

suited for rock garden.
Companion plant

Among eighty-two herbaceous perennial spedfe®Onia emodand

P. lactiflora) are used as companion plants.
Specimen plant

Agapanthus praeco@rundo donaxCynara cardunculusDigitalis

lanataandD. purpureaare suitable for growing as specimen plants.
Back drop

Aquilegia canadensjsA. vulgaris Alcea roseaand Arundo donax

can be used as back drop in landscape designs
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Pod

Out of eighty-two herbaceous perennials, sevenispesuch as
Arundo donax Adiantum capillusVeneris, Caltha palustrus Lythrum
salicaria, Nelumbo nuciferaNymphae stellatand Typha angustifoliaare

adaptable to moist conditions and are suitablgdoi.
4.8.2 Bulbous plants
Beds

Among Fifty-three bulbous plants twenty-six speci@gemone
biflora, A x hybrida Begonia evansian&anna indicaClivia miniatg) are

suitable for growing in beds.
Borders

Out of fifty-three bulbous species evaluated forioas landscape
uses, it was observed that forty bulb&lsfroemeria aurantiaca
Belamcanda chinensi€rocosmia masonoruymare best suited for use in

borders
Pathways

It was observed that among bulbous plaNerine bowdeniiand

Lycoris radiata are suitable for growing against pathways
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Rock garden

Twenty-three Bulbous plantsC(ocus chrysanthus, C. sativus,

Fritillaria imperialis, Galanthus nivalisare best suited for rock gardens
Specimen plant

Dahlia variablis was observetb be suitable forgrowing as

specimen plants.
Pots

Flowering pots add charm and beauty to landscapigmleAmong
forty-eight bulbous plants, five specidsi reticulate Iris japonica are

suitable for growing in pots.
Ground covers

Out of fifty three bulbous plants five plants caerve as ground

covers Colchicum luteunnMuscari armeniacum
4.8.3 Ground covers

The specific uses of twenty-nine ground covers lteen presented

in Table 8.3.

Beds
It was observed that twenty-three ground covégiga reptans

Bellis perennisBergenia ciliate Eranthis hyemaliscan be grown in beds.
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Borders

It was observed that the species most ideal fowigu® in borders
are Hosta palantagineaH. lancifolia, Caltha palustrus, Lycoris radiata,
Primula denticulata, P. rosea, P. vulgaris, Saxige stonilfera, Sedum

spectabile.
Woodlands

The most attractive species which can be grown eedlands are
Ajuga reptans Aspidistra elatior Aptenia cordifolia Bellis perennis
Bergenia ciliate Convallaria majalis Geranium wallichianum Hosta

plantagineaH. lancifolia, Saxifraga stonblferandViola odrata
Lightly shaded areas

Out of twentyone ground covers the most suitapézies for lightly
shaded areas arBranthis hyemalis Hosta lancifolia H. plantaginea
Leucojam aestivum Muscari armeniacum Thymus serphyllum

Tradescantia sillamontanandViola odorata
Pathways

Lycoris radiataandNerine bowdeniare suitable for planting along

pathways.
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Table-8 : Landscape Value

8.1  Herbaceous Perennials

N Scientific name Beds Borders |  Pathways| Woodlands gifdcé‘n Cog‘l‘;ﬁ't“°” Ground Sppﬁgir:{‘e“ Back-drop Pool
1) (2) (3) (4) (5) (6) (7) (8) 9) (10) (11) (12)
1. | Achillea filipendulina v

2. | Achillea millefolium v

3. | Achillea ptarmica v v

4. | Aconitum heterophyllum v

5. | Aconitum napellus v

6. | Adiantum-capillusveneris v v
7. | Agapanthus africanus v v

8. | Alcea rosea v 4 v

9. | Aquilegia canadensis v v

10. | Aquilegia vulgaris v v

11. | Arundo donax v v v

Continued .........
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(1) (2) 3) (4) (5) (6) ) (8) 9) (10) (11) (12)
12. | Asparagus officinalis v
13. | Aster alpinus v v v
14. | Caltha palustris v v v
15. | Campanula latifolia v
16. | Campanula medium v
17. | Centaurea montana v v
18. | Cheiranthus cheiri v
19. | Chrysanthemum v v

leucanthemum
20. | Coreopsis grandiflora v
21. | Coreopsis lanceolata v
22. | Cynara cardunculus v v
23. | Delphinium elatum v
24. | Dendranthema grandiflorum v v

Continued .........
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(1) (2) 3) (4) (5) (6) ) (8) 9) (10) (11) (12)
25. | Dianthus barbatus v

26. | Dianthus caryophyllus v

27. | Dianthus chinensis v v

28. | Digitalis lanata v

29. | Digitalis purpurea v

30. | Echinacea purpurea v v
31. | Eryngium biebersteinianum v

32. | Euphorbia stracheyi v v v
33. | Gazania niveae

34. | Gazaniax splendens

35. | Gerbera jamesonii

36. | Gypsophila paniculata v v
37. | Hedychium gardnerianum

38. | Helenium antumnale

Continued




(1) (2) 3) (4) (5) (6) ) (8) 9) (10) (11) (12)
39. | Helianthus autumnale v v

40. | Helianthus x multiflorus v v

41. | Helleborus niger v v v

42. | Hesperis matronalis v v

43. | Inula royleana v v

44. | Kalanchoe blossfeldiana v v

45. | Kniphofia uvaria v

46. | Lathyrus latifolius v

47. | Lavendula angustifolia v v

48. | Liatris spicata v

49. | Limonium latifolium v v

50. | Lunaria annua v v

51. | Lupinus polyphyllus v 4 v

52. | Lythrum salicaria 4 v
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1) 2) (3) (4) () (6) (7) (8) 9) (10) (11) (12)
53. | Matthiola incana v v

54. | Mimulus napalensis v v v

55. | Mirabilis jalapa v v

56. | Nelumbo nucifera v
57. | Nepeta nervosa 4 4 v

58. | Nymphae stellata v
59. | Oenothera biennis v v v

60. | Paeonia emodi v v v

61. | Paeonia lactiflora v 4

62. | Papaver orientale v v

63. | Penstemon barbatus v v 4

64. | Phlox paniculata v v v

65. | Physalis alkekengi v

66. | Platycodon grandiflorum v v

67. | Primula denticulata v v 4
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(1) (2) 3) (4) (5) (6) ) (8) 9) (10) (11) (12)
68. | Primula rosea v v v

69. | Primula vulgaris v v 4

70. | Ranunculus falcatus v v

71. | Rheum australe v v

72. | Rudbeckia fulgida v v v

73. | Rudbeckia laciniata v v v

74. | Salvia sclarea v v v

75. | Senecio cineraria v v v

76. | Sisyrinchium striatum v v

77. | Solidago canadensis v v

78. | Stachys byzantina v 4

79. | Tradescantia virginiana v

80. | Tragopogon pratensis v v

81. | Typha angustifolia v
82. | Verbascum thapsus v v 4
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8.2 Bulbous Plants
o Scientific name Beds Borders | Pathways| Woodlands gi?dcé‘n CO';‘I‘;";‘]TO” Gcrg\‘jgrd Sppﬁgir:?e” Back-drop Pots
1) ) 3) (4) (5) (6) ) (8) 9) (10) (11) (12)
1. | Alstroemeria aurantiaca v
2. | Amaryllis belladonna v
3. | Anemone biflora v v
4. | Anemone& hybrida v v
5. | Begonia evansiana v v v
6. | Begoniax semperflorens v v
7. | Begoniax tuberhybrida v v
8. | Belamcanda chinensis v v
9. | Cannaindica v v
10. | Clivia miniata v v
11. | Colchicum luteum v v
12. | Crocosmia masoniorum v
13. | Crocus chrysanthus v v v v
Continued .........
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) ) 3 4 ®) (6) ) (©) ) (10) 11) (12)
14. | Crocus sativus v v
15. | Dahlia variables v
16. | Eranthis hyemalis v
17. | Eremurus himalaicus v
18. | Fressiax hybrida
19. | Fritillaria imperialis
20. | Gagea elegans
21. | Galanthus nivalis
22. | Gladiolus byzanthus
23. | Gloriosa rothschildiana v
24. | Hemerocallis flava v v
25. | Hippeastrum puniceum
26. | Hyacinthus orientalis v
27. | Iris ensata v v
Continued .........
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) ) 3 4 ®) (6) ) (©) ) (10) 11) (12)
28. | Iris germanica v 4 v
29. | Iris ‘Gingerbread Man’ v 4

30. | Iris unguicularis v 4 v
31. | Iris kermeriana v v

32. | Iris reticulata v v

33. | Iris tectorum v v

34. | Iris japonica v 4 v
35. | Ixiolirion karateginum

36. | Leucojum aestivum v

37. | Lilium auratum v v

38. | Lilium candidum v v

39. | Lilium longiflorum v v

40. | Lycoris radiata v v

41. | Narcissus pseudonarcissus v v v
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oy ) ®) (4) (5) (6) ) ®) ©) (10) 11) (12)
42. | Narcissus tazetta v v v

43. | Nerine bowdenii v v

44. | Muscari armeniacum v v

45. | Ornithogalum umbelatum v v v
46. | Scilla bifolia v v

47. | Scilla siberica v v

48. | Sprekelia formosissima v

49. | Sternbergia lutea v v v

50. | Tulipa Clusiana v v v

51. | Tulipa Lanata v v v

52. | Zantedeschia aethiopica v v

53. | Zantedeschia elliottiana v v
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8.3  Ground Covers
o Scientific name Beds Borders | Pathways| Woodlands gﬁfgg‘}‘n Cog‘l‘;f‘]’t‘ion Ground Sppﬁ;me“ Back-drop Pool
1) (2 3) 4) (5) (6) (7) (8) ©) (10) (11) (12)
1. | Ajuga reptans v v v
2. | Aptenia cordifolia v v
3. | Aspidistra elatior 4 4
4. | Aubrieta deltoide v v v
5. | Bellis perennis v v
6. | Bergenia ciliata 4 v v
7. | Caltha palustrus v v
8. | Cerastium tomentosum v v
9. | Colchicum luteum v v
10. | Convallaria majalis 4 v v
11. | Eranthis hyemalis v v
12. | Geranium rectum v v
Continued .........
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1) (2) (3) (4) (5) (6) (7) (8) 9) (10) (11) (12)
13. | Geranium wallichianum v v v
14. | Hosta lancifolia v v v
15. | Hosta plantaginea v 4 v
16. | Leucojum aestivum v v
17. | Lycoris radiata 4 v v
18. | Muscari armeniacum 4 v v
19. | Nerine bowdenii v 4 v
20. | Ornithogalum umbellatun v v v
21. | Primula denticulata v 4 v
22. | Primula rosea v 4 v
23. | Primula vulgaris 4 4 v
24. | Santolina chamaecyparissus v v
25. | Saxifraga stonilfera 4 v v
26. | Sedum spectabile v v
27. | Thymus serphyllum 4 v v
28. | Tradescantia sillamontana v v
29. | Viola odorata v v v
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Sunny areas

It was observed that out of twentyone ground cowensable for
growing in sunny areas the most suitable specie® Bellis perennis,
Cerastium tomentosum, Geranium rectum, G. wallihimand Santolina

chamaecyparissus
Pool

Ajuga reptensaandBergenia ciliataand Caltha palustrisare suitable

for pool situations.
Rock gardens

Nine ground cover species are suitable for plantmrock gardens

(Aubrieta deltoide, Bergenia ciliate

4.9 Time of planting
4.9.1 Herbaceous perennials

Out of eighty two herbaceous perennials evaluabedheir time of
planting. It was observed that eleven species canplanted in mid
SeptemberHelleborus niger, Primula rosea, P. denticulat&ight species
can be planted in late Septembdridlirion karateginum Aquilegia
vulgaris Cheiranthus cheiji Thirteen species can be planted in early

October Centaurea montan&ampanula mediunGypsophyla
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paniculatg. Five species namelyCoreopsis lanceolata Dianthus
caryophyllus Digitalis purpurea Euphorbia stratcheyiand Physalis
alkekengican be planted in mid October. Two species nar@elseopsis
grandiflora, Nimpheae stellatacan be planted in late October. In early
march fifteen speciesAthillea filipendulina, Aconitum napellus, Alcea
rosed can be planted. Six species can be planted inMaicch Aspargus
officinalis, Cynara cardunculus, Liatris spicataFurther persual of table
depicts that nine species can be planted in eanpyil A/Aconitum
heterophyllumAgapanthus praecoxXchillea ptarmicd. Six species can be
planted in mid April Digitalis lanata, Mirablis jalapd. Seven species can

be planted in late AprilGazania nivea, Solidago canadensis
4.9.2 Bulbous plants

The perusal of table 9.2 depicts that out of ftfiyee bulbous plants,
eight speciesAnemone hybridand Sternbergia lutepcan be planted in
mid September.Narsissus pseudonarcissusan be planted in late
September. Six species can be planted in earlyb@ct@®nemone biflora
Galanthus nivalisLeucojam aestivujn Thirteen species can be planted in
mid October Cliia miniata, Eremurus himalaicuslris ensatg. Seven
species can be planted in late Octolstfoemeria aurantiaca, Begonia

evansiana Ten species can be planted in early MaBdgpnia x
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Table-9 : Time of planting
9.1 Herbaceous Perennials

NSc;. Scientific name Sesf;(rinber Se;taetr?wber Olf:?cglger O(':\fci)(:)er OI(;taotger rﬁz:gm M“gir(ih rvlL:rtfh i;rrlﬁl ANrIJigl ks:ﬁ
1) 2) (3) (4) () (6) (7) (8) 9) (10) (11) (12)] (13)
1. | Achillea filipendulina v

2. | Achillea millifolium v

3. | Achillea ptarmica

4. | Aconitum heterophyllum

5. | Aconitum napellus v

6. | Adiantum-capillus/eneris

7. | Agapanthus praecox

8. | Alcea rosea v

9. | Aquilegia canadensis v

10. | Aquilegia vulgaris

11. | Arundo donax

Continued .........
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(1)

(2)

©)

(4)

()

(6)

(7)

(8)

(9)

(10)

(11) (12) (13)

12. | Asparagus officinalis v
13. | Aster alpinus v v
14. | Caltha palustris v
15. | Campanula latifolia
16. | Campanula medium
17. | Centaurea montana v
18. | Cheiranthus cheiri v
19. | Chrysanthemum v
leucanthemum
20. | Coreopsis grandiflora v
21. | Coreopsis lanceolata v
22. | Cynara cardunculus
23. | Delphinium elatum
24. | Dendranthema grandiflorum v
Continued .........
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(1) (2) (3) (4) (5) (6) (1) (8) 9) (10) (11) (12)] (13)
25. | Dianthus barbatus v
26. | Dianthus caryophyllus v
27. | Dianthus chinensis v
28. | Digitalis lanata v
29. | Digitalis purpurea v
30. | Echinacea purpurea v
31. | Eryngium biebersteinianum v
32. | Euphorbia stracheyi 4
33. | Gazania niveae v
34. | Gazaniax splendens v
35. | Gerbera jamesonii
36. | Gypsophila paniculata
37. | Hedychium gardnerianum 4
38. | Helenium antumnale v
Continued .........




(1) (2) (3) (4) (5) (6) (1) (8) 9) (10) (11) (12)] (13)

39. | Helianthus autumnale v

40. | Helianthus x multiflorus v

41. | Helleborus niger

42. | Hesperis matronalis

43. | Inula royleana v

44. | Kalanchoe blossfeldiana v

45. | Kniphofia uvaria v

46. | Lathyrus latifolius

47. | Lavendula angustifolia

48. | Liatris spicata v

49. | Limonium latifolium v

50. | Lunaria annua v

51. | Lupinus polyphyllus v

52. | Lythrum salicaria v
Continued .........
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(1) 2) (3) (4) (5) (6) (1) (8) 9) (10) (11) (12)) (13)

53. | Matthiola incana v

54. | Mimulus napalensis v

55. | Mirabilis jalapa v

56. | Nelumbo nucifera v

57. | Nepeta nervosa v

58. | Nymphae stellata v

59. | Oenothera biennis v

60. | Paeonia emodi v

61. | Paeonia lactiflora

62. | Papaver orientale

63. | Penstemon barbatus v

64. | Phlox paniculata v

65. | Physalis alkekengi v

66. | Platycodon grandiflorum v
Continued .........
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1) (2) (3) (4) () (6) (7) (8) 9) (10) (11) (12)) (13)

67. | Primula denticulata v

68. | Primula rosea v

69. | Primula vulgaris v

70. | Ranunculus falcatus v

71. | Rheum australe v

72. | Rudbeckia fulgida v

73. | Rudbeckia laciniata v

74. | Salvia sclarea v

75. | Senecio cineraria v

76. | Sisyrinchium striatum v

77. | Solidago canadensis v

78. | Stachys byzantina v

79. | Tradescantia virginiana v

80. | Tragopogon pratensis v

81. | Typha angustifolia v

82. | Verbascum thapsus v
Continued .........
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9.2

Bulbous Plants
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Alstroemeria aurantiaca

Amaryllis belladonna

Anemone biflora

Anemon& hybrida

Begonia evansiana

Begoniax semperflorens

Begoniax tuberhybrida

Belamcanda chinensis
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Colchicum luteum
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Crocosmia masoniorum
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Crocus chrysanthus
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@) @ (3) (4) ) (6) (7) (8) 9) (10) (11) (12) (13)
14. | Crocus sativus v
15. | Dahlia variablis v

16. | Eranthis hyemalis v

17. | Eremurus himalaicus v

18. | Fressiax hybrida v

19. | Fritillaria imperialis v

20. | Gagea elegans v

21. | Galanthus nivalis v

22. | Gladiolus byzanthus v

23. | Gloriosa rothschildiana v

24. | Hemerocallis flava

25. | Hippeastrum puniceum

26. | Hyacinthus orientalis v

27. | Iris ensata v

Continued




@) @ (3) (4) ) (6) (7) (8) 9) (10) (11) (12) (13)
28. | Iris germanica v
29. | Iris ‘Gingerbread Man’ v
30. | Iris japonica 4
31. | Iris keshmeriana v
32. | Iris reticulata v
33. | Iris tectorum v
34. | Iris unguicularis v
35. | Ixiolirion karateginum
36. | Leucojum aestivum
37. | Lilium auratum v
38. | Lilium candidum
39. | Lilium longiflorum
40. | Lycoris radiata 4
41. | Muscari armeniacum v
Continued .........
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@) @ (3) (4) ) (6) (7) (8) 9) (10) (11) (12) (13)
42. | Narcissus pseudonarcissus v
43. | Narcissus tazetta v
44. | Nerine bowdenii v
45. | Ornithogalum umbellatum 4
46. | Scilla bifolia v
47. | Scilla siberica v
48. | Sprekelia formosissima v
49. | Sternbergia lutea v
50. | Tulipa Clusiana
51. | Tulipa Lanata
52. | Zantedeschia aethiopica v
Spreng
53. | Zantedeschia elliottiana v

Engler

Continued




9.3  Ground Covers

Sno
1) ) 3) 4) (5) (6) (7 8 9) (10) 11) (12)| (13) (14)
1. | Ajuga reptans v

2. | Aptenia cordifolia v

3. | Aspidistra elatior v

4. | Aubrieta deltoide

5. | Bellis perennis

6. | Bergenia ciliata v

7. | Caltha palustris v

8. | Cerastium tomentosum v

9. | Colchicum luteum v

10. | Convallaria majalis v

11. | Eranthis hyemalis v

12. | Geranium rectum v

13. | Geranium wallichianum 4

Continued .........
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(€] ) 3 4 ®) (6) ) 8 9) (10) 11) (12)| (13) (14)
14. | Hosta lancifolia v
15. | Hosta plantaginea v
16. | Leucojum aestivum v

17. | Lycoris radiata v

18. | Muscari armeniacum v

19. | Nerine bowdenii v

20. | Ornithogalum umbellatun v

21. | Primula denticulata v

22. | Primula rosea v

23. | Primula vulgaris v

24. | Santolina chamaecyparissus v

25. | Saxifraga stonilfera v

26. | Sedum spectabile v

27. | Thymus serphyllum 4

28. | Tradescantia sillamontana v

29.

Viola odorata
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tuberhybridi, Hippeastrumpuniceun). Four species L{coris radiate,
Sprekelia formosissma, Lilium auratum, Nerine bawijlean be planted in
mid March. Two species of CrocuSrpcus chrysanthus, C. satiyusan be
planted in early April. Two speciedifemone x hybridandCanna indica

can be planted in mid April.
4.9.3 Ground covers

Out of twenty-nine ground cover species, six sged@@olchicum
luteum, Eranthis hyemalis, Leucojum aestiyuran be planted in mid
September two specieBdrgenia ciliata, Viola odoratan late September.
Six species can be planted in early OctofBaitha palustrisand Saxifraga
stonilferacan be planted in early Marchstpidistra elatior, Lycoris radiata
and Nerine bowdeniican be planted in mid march whereGgranium
wallichianumandThymus serphyllumcdme planted in late March. In early
April Cerastium tomentosungeranium rectunand Primula vulgariscan
be planted. Three species nameledum spectahle Santolina
chamaecyparissuand Tradescantia sillamontanaan be planted in late

April whereasHosta lancifolig H. plantagineacan be planted in early May.
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CHAPTER -5

DISCUSSION

Plants are the major elements used in landscapgndeSheir
constantly changing form enhances a design concepinumber of ways.
They contribute not only to the visual quality ofms environment but
also to the physical quality, and have relevanigieteatures such as form,
colour and texture that can be used by designegsrierate the character of
a landscape. They provide contrast of colour, texand form in a built
environment, introducing the shapes, colours amdinigs for nature into

man-made geometric patterns of roads and buildings.

The horticulture notes incorporating habit, habitahape, size,
texture, fragrance, flower colour, leaf, and frataracters of landscape
value and use are pre-requisite for preparing leaqs planting plan

(Nambison, 1992).

Despite the attempts of several plants exploretsy wisited the
valley for botanizing it, know fruitful record otts vegetation has been
presented for landscape use. In view of it and as@lace before the
professionals, zone-wise species wealth of thigpeFate bowl, the present

study was undertaken to survey and identify theiveatnd exotic
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ornamental plant species and to evaluate the digghing characteristics
of the available plant material for landscapinge ®alient features of the

investigation are described here under.
5.1 Habit, habitat and mode of propagation

Shapes in herbaceous perennial species vary coaisigdrom the
erect shaped AQuilegia canadensjs to mound forming Achillea
millifolium) to the spreading forms ofD{anthus barbatus and clump
forming (Helleborus nigey to climbing habit of I(athyrus latifoliug and
rosette forming habit ofRrimula rosed. During the present investigation,
the shapes of various herbaceous perennials wesedexl and one can pick
a particular shape to suit a specific location oe @an group together
herbaceous perennials with different shapes to nakgroup with an
interesting varied outline Similarly among bulbopigant species it was
observed that the shape was erectAlastroemeria aurantiaca, Canna
indica, Gladiolus byzanthuand Iris species; mound forming Anemone
biflora, Galanthus nivalis clump forming in Belamcanda chinensis,
Eremurus himalaicusmat forming in crocus species; stemlessCiivia
miniata. Spreading inOrnithogalum umbellaturand climbing inGloriosa

rothschildiana

268



In ground covers, creeping shape was observefljuga reptans
mound forming inAptenia cordifolia, Bellis perennisand Convallaria
majalis erect in Colchicum Iluteum spreading inGeranium rectum,
G.wallichianum clump forming inHosta plantagineaArching in Hosta
lancifolia. Mat forming inCerastium tomentosurand rosette irfPrimula

species. The studies get support from the findaigBrickell (1996).

The rate of growth also varies from species to igigsed he relation
between ultimate size and rate of growth emphasibes distinctive
character of plants as living and obviously chaggmaterial. The rate of
change and development of most plants and theidibfley in adjusting to
their habitat, make it necessary to project andalize three-dimensional
arrangements ahead. This means that the use #ntdeshould be planned
ahead as far as possible, in order to avoid ma@mrangement. During the
present studies the observation revealed that beoba perennials like
Aconitum heterophyllum, Arundo donakentaurea montana, Campanula
montana,Delphiniumelatum and Nepeta nervosawere found to have
medium growth rateAlcea rosea Aster alpinus, Cheiranthus cheiri,
Digitalis lanata, Lupinus polyhyllushad rapid growth rate where as
Hesperis matronlis, Tragopogon pretenaad Verbascum thapsuwsere

observed to have slow growth rate (Table 2.1). Agndmulbous plants
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Amaryllis belladonna Anemone x hybrida, Eremurus himalaicasnd
Galanthus nivalishad medium growth rateCrocosmia masoniorum,
Gladiolus byzanthus, Hemerocallis flava, Narcisdagetta had rapid
growth rate. In case of ground cové@srgenia ciliata, Colchicum luteum
were observed to have slow growth ra@altha palustris, Lycoris radiata
had medium growth rate wherdasucojum aestivum, Muscari armeniacum

were found to have rapid growth rate.

As regard, habitat preferencégapanthus praecox, Achillea
filipenduling Centaurea montana, Caltha palustrus, Coreopsis diftora,
Cynara cardunculugprefer full sun.Digitalis lanata, Gerbera jamesonii,
Lupinus polyphyllus, Paeonia emagliefer semi shadé€rimula rosea, P.
vulgaris, Phlox Paniculata, Rudbeckia fulgideows well in full sun/semi
shade. Among bulbous plantdistroemeria aurantiaca, Begonia x
semperflorens, Belamcanda chinensis, Crocus chtigaamprefer full sun.
Clivia miniata, Galanthus nivalis, Lilium candidurh, longiflorum prefer
semishade where a€rocosmia masoniorum, Hippeastrum puniceum,

Hyacinthus orientaliprefer full sun/semi shade.

In case of ground coverAubrieta deltoide, Colchicum luteum,

Cerastiumtomentosunprefer full sunAjuga reptans, Bellis perennis,
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Geranicum rectumHosta plantaginea, H. lancifoligorefer semi-shade

Tradescantia sillamontana, Viola odorgbaefer full sun/semishade.

The shapes of different herbaceous perennials/ ohslb
plants/ground covers were recorded and is presemtéthbles 2.1 to 2.3).
From the list one can pick a specific shape foraatigular location.
Similarly the nature of growth (slow/fast) rateadf the species under study
has been recorded which will help the landscapdagdess in proper

selection of planting materials.

Regarding mode of propagation it is evident thajonig of the
plants are propagated through seeds and divisiot838er cent, followed
by seed/cutting/division 27.43 per cent, seed/ B2 9 per cent, seed 6.70
per cent, seed/cutting 6.09 per cent and througll/devision/bulb 3.65,
seed/division/rhizomes 3.04 per cent and 1.21 pent cthrough
cutting/division and 1.21 per cent through seedsyc0.60 each through
bulb, seed/cutting/grafting, seed/corm, spores, d/g@gsion/sucker,
seed/cutting/division/bulb. The results get supjann the work of various

workers (Brickell, 1996; Hartmaret al, 1993).

5.2  Mature height and spread

The herbaceous perennial plants are available lious sizes and

can be put to various landscape uses. When seajdutirbaceous perennial,

271



bulbous plants and ground covers it is importantdosider their ultimate
size as it varies with the kind, soil aspect, nessnto other plant, local

weather condition, the purpose and the need fakqeisults.

The studies revealed that ten herbaceous perespeales (12.19%)
were having mature height up to 30 cm, twenty-gpectes (31.7%)
between 31 to 60 cm, twenty species (24.40%) betvédeto 90 cm and
twenty six species (31.70%) recorded mature heggbater then 90 cm
(Table-3.1). Twenty three herbaceous perennialiepg@8%) at maturity
recorded spread up to 30 cm, twenty-eight (34.1486wed between 31 to
45 cm, eighteen species (22%) between 46 to 75ruhtldarteen species

(15.86%) depicted mature spread greater than 7&able 3.1).

Twenty bulbous plant species(37.74%) were havingureaheight
up to 30 cm, sixteen species (30.18%) between 3otem, six species
(11.33%) between 61 to 90 cm and eleven species52) recorded
mature height greater than 90 cm. Further perusBhble 3.2 revealed that
thirty-four bulbous species (64.15%) were havingureaspread up to 15
cm, thirteen species (24.53%) recorded spread taitrityabetween 16 to 30

cm and six species (11.32%) were having matureadpyesater than 30 cm.

Data presented in Table 3.3 revealed that eighirgt@over species

(27.59%) were having up to 30 cm height, ten s3e(@34.48%) between 16
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to 30 cm and eleven species (37.93%) greater tiacn3 Among 29
ground covers eleven species (37.93%) were havatgna spread up to 15
cm, three species (10.34%) between 16 to 30 cm fdreedn species
(51.73%) greater than 30 cm. These results areomfoomity to the
authentic taxonomic descriptions given by variouskers (Hooker,1872;

Bailey 1949; Brickell, 1996).
5.3 Peculiarities of foliage

The predominant foliage colour is green in natlree green is a
cool, smoothing colour. However, the intensity aken colour is not
uniform in all plants. This runs from grey, silvgrey through grey green,
light, mid to dark green to various purple and sfthdes. The unusual
looking coloured foliage plants certainly have theses in landscaping.
During the present studies the most striking pldrasn foliage point of
view recorded were oAquilegia Canadensigbluish green)Begonia x
tuberhybrida (reddish green),Cynara cardunculus, Senecio cineraria
(silvery grey), Digitalis purpurea (grey green),Cerastium tomentosum,
Santolina chamaecyparissugreyish white) Begonia evansiangDark

green with reddish beneath) and in many other pl@rdable 4.1 to 4.3).

Some plants bear different textured foliage (dcdtue qualities) and

are grown mainly for providing nearness and distaiocthe landscape. The
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foliage of Aquilegia canadensis, Agapanthus praecox, Coreopsis
lanceolata, Gagea elegans, Lythrum salicarfdstroemeria aurantiaca,
Belamcanda chinensis, Fritillaria imperialis, Stéergia lutea, Bellis
perennis, Convallaria majaliszere described as smooth textur&donitum
napellus, Digitalis lanata, Delphinium elatum, Hetlyum gardenerianum,
Matthiola incana, Sisyrinchium striatum, Dahlia variablesuéa reptans,
Geranium rectuniad a pubescent textu@ampanula medium, C. latifolia,
Hesperis matronalis, Liatris spicataPhysalis alkekengi, Solidago
canadensis, Stachys byzantina, Crocosmia masonjdrisrunguicularis,
Eranthis hyemalis, Muscari armeniacuimad rough textureDianthus
caryophyllus, Dianthus chinensis, Mimulus nepalgndilirablis Jalapa,
Phlox Paniculata, Verbascum thapsus, Ornithogalunmbellatum,
Santolina chamaecyparissuehymus serphyllurhad soft textureGerbera
jamesonij Digitalis purpurea, Centaurea montana, Cerastiurmémtosum
has tomentose foliagésteralpinus, Adiantum capillus-Veneris, Limonium
latifolium, Inula royleana, Nymphae stellata, Begorevansiana, lIris

japonica,Leucojum aestivurare valued for their glossy texture.
5.4  Phenology

Phenology was recorded in 152 species. Perusal atfleT5.1

revealed that out of eighty-one herbaceous perkespecies under study
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none of the species bloomed in January and Febduaintyg both the years.
About 5 per cent of the species bloomed in Mard¢te 3pecies lik€rimula
denticulataremained presentable for 49.5 days. During thetmoh April
17 per cent of the species bloomed. SpeciesH&eonia emodiemained
presentable for 36.5 days. Further perusal of Té&hlerevealed that 24
percent species bloomed in May, 26 per cent in, JBReger cent in July.
About 6 per cent of the species bloomed in Aughehe of the herbaceous
perennial species bloomed in September, Octoberyeiber and

December at the sites under study.

Out of fifty-three bulbous plant species, on anrage 3.77 per cent
of the species under discussion bloomed in JanuE3y20 per cent in
February; 18.86 per cent in March; 30 per cent prilA7.54 per cent in
May; 18.86 per cent in June; 2 per cent in July7 Jer cent in August and
2 per cent in October. None of the species bloonmedSeptember,

November and December at the sites under studyg Bab).

Studies on phenology of ground cover species rededhlat 3.44 per
cent of the species bloomed in the month of Janu@unt of the species
under discussion 6.89 per cent bloomed in February24 per cent in
March; 20.68 per cent in April; 13.80 per cent iraywl 13.80 per cent in

June; 10.34 per cent in July; 6.90 per cent in Atg6.90 per cent in
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September. None of the ground cover species bloameatle month of

October, November and December.
55 Peculiarities of flower

Out of 152 species under study, thirty four spesiese having
solitary inflorescence; thirty three species weravihg raceme
inflorescence; seventeen species were having spikeescence; fourteen
species were having cyme inflorescence; fourteestiep were having
flower head type of inflorescence. Further perusiatable depicts that
eleven species were having panicle inflorescenaer species umbel,
eight species corymb; eight species cluster; twecigls spathe and one
specie peduncled head (Table 6.1 to 6.3). Star eshdfpwers were
produced by twenty three species; bell shaped flowg seventeen species;
cup shaped by fifteen species; funnel shaped hgefif species; saucer
shaped by thirteen species; trumpet shaped by relepecies; tubular
shaped by ten species; daisy like by ten speclgges shaped by ten
species; cross shaped by eight species; rosetfgedhay five species;
pompon by four species; pea shaped by three speyoddet shaped by
three species; helmet shaped by two species; agueshby two species and

Bowl shaped by one specie.
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Colour is an important component in landscape desigplant in
full bloom is an awe inspiring sight as they chanige colour of entire
landscaping. During the present studies the floeaour of herbaceous
perennials, bulbous plants and groundcovers urtdely svere recorded in
Table 6.1 to 6.3. The most suitable species foddeaping bearing white
flowers were Achillea ptarmica, Aspargus officinalis, Gypsophila
paniculata, Paeonia emodi, P. lactiflora, Liliumraidum, L. longiflorum,
Zantedeschia aethiopica, Convallaria majalis, Onogalum umbellatum
Similarly prominent red flowers were recorded Renstemon barbatus,
Rheum australe, Kniphofia uvaria, Canna indica, &y radiate, Aubrieta
deltoide, Aptenia cordifoliaViolet flowers by Campanula latifolia, Iris
reticulata, Aquilegia vulgarisYellow flowers byZantedeschia elliottiana
Santolina chamaecyparissusPink flowers by Achillea millefolium,

Dianthus barbatusndAmaryllis belladonna.
5.6 Fragrance

Fragrance is associated with religious and spiriiteaof man from
the dawn of civilization. Sweet fragrance makeseheironment solaceous
and pervades the whole atmosphere. In the cool sdimmer’s evening
which after all, is the most pleasant time foaraltion in the garden, this

wonderful sweet fragrance happily enriches the amaiig dusk for many

277



meters around. It may give much pleasure eveninal Ipeople who happen
to visit fragrant garden. The addition of fragrartcethe other natural
attributes of a plant-add to its charm and increiésevalue as a garden
plant. The decorative quality of flowers is of nonsequence to blind

people but highly scented character of the plaof great value to them.

Perusal of Table 6.1 to 6.3 revealed that out ef lmndred and fifty
three species under study, twenty three speciege wbserved to have
fragrant flowers. However, the most sweetly sceffi@ders were recorded
in Achillea millifolium, Dianthus barbatysD. caryophyllus, Hedychium
gardnerianum, Lavendula angustifolia, Matthiola @ma, Nelumbo
nucifera, Oenothera biennis, Paeonia emodi, P. iflack, Amaryllis
belladonna, Freesia x hybrida, Iris reticulate, iuin longiflorum, Hosta

plantaginea.

57 Peculiarities of fruit

Some plants bear colourful ornamental fruits arnesé¢hare grown
mainly for providing colour to the landscape. Oa bHasis of present studies
the most suitable species with ornamental fruitsomged wereCynara
cardunculus, Eryngium biebersteinianum, Lavendulgustfolia, Matthiola
incana, Nelumbo nucifera, Nymphae stellata, Lunaaanua, Typha
angustifolia. The results are in close conformity with (Coventfy@23;

Baltter, 1984).
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5.8 Landscape Use

Beds are highly decorative as well as useful. Blanttable for beds
should be attractive with attractive foliage, flog#ragrance and fruits. On
the basis of present studies species Akgilegia canadensis, A. vulgaris,
Aster alpinus, Chrysanthemum leucanthemum, Dianthhagbatus,
Helenium autumnale, Anemone biflora, Begonia ewarasi Dahlia

variables, Gloriosa rothschildianare suitable for beds.

To plant along the borders, species likkeonitum napellus,
Agapanthus praecox, Achillea ptarmica, Alcea rosegnara cardunculus,
Gyphosphila paniculata, Lythrum salicaria, Mirabliglapa, Primula
rosea, P. denticulata, Sisyrinchium striatumiradescantia virginiana,
Alstroemeria aurantiaca, Belamcanda chinensis, i@lminiata, Galanthus
nivalis, Hippeastrum puniceum, Scilla sibericabBolia, Sternbergia lutea
were found suitable for this purpose.

Woodland Garden is a place where non indigenougoshare grown
with underplanting of shade loving herbaceous glamd bulbs and often
with artificially created open glades. Speciesahlé for this purpose were
found to be Aquilegia vulgaris, Aconitum heterophyllum, Campanu
medium, Digiatalis purpurea, Gagea elegans, Inulayleana, Salvia
sclarea, Fritillaria  imperialis,  Galanthus nivalis, Narcissus

pseudonarcissus, N.tazetta, Tulipa clusiana, Tatan

279



Species that were found suitable to blend withféagures of a rock
garden aréAchillea filipendulina, A. ptarmica, Adiantum cdps-veneris,
Delphinium elatum, Senecio cineraria, Belamcandanafsis, Crocus
chrysanthus, C. sativus, Iris ensata, |. germanicajaponica, Lycoris

radiata.

An attractive plant that can compliment the beaaftanother plant
can be used as a companion plant. Specie$ble®nia emodi, P. lactiflora
were found suitable for this purpose. An attractreinteresting plant of
distinctive habit is ideal for planting as specimémlawns. On the basis of
present studies species likeundo donax, Dahliavariables, Agapanthus
praecox, Cynara cardunculus, Digitalis lanata, Durpurea are suitable
specimen plants for their attractive shapes anddendul display of foliage

and blossom.

Species like Aquilegia canadensis, A. vulgaris, Alcea rosea,
Digitalis purpureacan be used as a backdrop in a garden. A pool with
water loving plants in it can add to the naturaduig of a garden. Species
suitable for pool situations arrundo donaxAdiantum capillus Veneris,
Caltha palustrus, Lythrum salicaria, Nelumbo nu@feNymphae stellata
and typha angustifoliaFlowering pots add charm and beauty to landscape
design. Species likkis japonicaandl. reticulata were found suitable for

this purpose. The result are supported by the rigeliof Spooner (1973),
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Sehgal and Bhat (1978), Jindal (1986), Reiley ang $1991), Chaurasia

et al (2006), Johret al. (2007).
5.9 Ground covers in the landscape

Ground coverare low-growing plants that play an important rioie
landscaping because they can be used in areas theeseil is not suitable
for growing grasses. These areas may be too steeky, shady, and
shallow soiled or eroded. Any single ground covimping of uniform
height when grown in the same exposure, can beamsnef emphasizing

land contours.

If the land is level, the cover will have the traifiqquality of a lake
surface and if the land has pleasant undulatioesethvill be dramatized by
the light growing ground covers such\asla odorata Most significantly,
ground covers define shapes of open areas in tliegaFor a landscape
architect ground covers and other plants are thés ttm use in reaching
design objectives. Selecting the most appropriateurgd cover is as
exacting a challenge. One must be aware not onlth@fmerits of each
plant, but also sensitive to their aesthetic refeghip to each other. In
addition to the beauty, ground covers can accommpsisveral useful
functions in the landscape. Among the most imporéae soil stabilization
and low maintenance. Ground covers can serve asfyng element in a

landscape design. In a lightly shaded arBargenia ciliate, Eranthis
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hyemalis, Muscari armeniacum,Thymus serphyliane observed the good
choices. For a sunny barBellis perennis, Cerastium tomentoswand
Santolina chamaecyparissugere the best specimens. For planting in an
area with continuous shade on the north side of khiding, Hosta
lancifolia, H. plantagineaand Viola odoratawere recorded as the best.
These findings get support from Hay and Beckett7{}9 Koller et al.

(1978).
5.10 Time of planting

To decide when to plant perennials, one have tloviok general
guideline. In spring those perennials should bentplh that flower in
summer or autumn. Perennials that flower in spshguld be planted in
early autumn. As a general rule planting shoulédbaded during the heat
of summer or, in cold winter which can prove fd@ the plants. Out of

eighty two herbaceous perennials evaluated for time of planting.

It was observed that eleven species (13.41%) cqvidvged in mid
September; eight species (9.75) in late Septemberieen species
(15.85%) in early October; five species (6.09%)nmd October; two
species (2.43%) in late October. Further perusalaiile 9.1 depicts that
fifteen species (18.29%) can be planted in earlydhtasix species (7.31%)
in mid March. In early April nine species (10.97é8n be planted, with six

species (7.31%) in mid April and seven species3@)5in late April.
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The perusal of Table 9.2 depicts that out of 53butbplants under
study eight specie (15.09%) can be planted in n@gt&nber; one specie
(1.88%) in late September; six species (11.32%airly October; thirteen
species (24.52%) in mid October; seven specie2Q%) in late October;
ten species (18.86%) in early March; four specie54%) in mid March;
two species (3.77%) in early April and two spe¢®&37%) can be planted

in mid April.

Out of twenty nine ground covers six species (Zhp&an be
planted in mid September; two species (6.89%) te Beptember; six
species (20.68%) in early October; two species9(é8arly March; three
species (10.34%) in mid March; two species (6.88%dpte March; three
species (10.34%) in early April; three species 34%) in late April and

two species (6.89%) can be planted in early May.
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CHAPTER -6

SUMMARY AND CONCLUSION

The investigation entitled “Studies on herbace@asennials of
Kashmir valley for landscape use” was conductedndu2006-09 at four
locations of valley with a view to identify and gy the herbaceous
perennials for various landscape uses. For thipquar different sites
surveyed during the study included Sheikhbagh, ®ana Gupkar,
Shankeracharry, Hills, Cheshmashahi, Zaberwan ,HNishat, Shalimar,
Telbal, Naseembagh, Hazratbal, Dachigam, Thajwasai®arg, Tangmarg,

Baba Reshi, Gulmarg, Wangan, Sagan and Kokernag.

Various characteristics features of the herbacqmrennials viz.
shape, habitat, ultimate size, texture, colour afage, flowers, bloom
period and fragrance were recorded during the sflidg salient features of

the study are summarized here under:

e The study revealed number of ornamentals viz., dwrbus
perennials (82), Bulbous plants (53) and grounce®y29) growing

satisfactorily in this environment.

* The herbaceous perennial shapes varied considdraibhythe erect
(Aquilegia canadensjs mound forming Anemone biflorg

spreading Dianthus barbatus clump forming Belamcanda
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chinensi¥, mat forming Crocus chrysanth)s creeping Ajuga
reptans) arching Hosta lancifolig; rosette Primula rosed to
climbing ones I(athrus latifolius)One can select a particular shape
to suite a specific location or group together tdawith different

shapes to make an interesting varied outline.

As regards habit preference 88 species were olibéovprefer full

sun; 49 species full sun/semi shade and 27 spsglaaly locations.

Among 82 herbaceous perennial species 10 species aae/ing
ultimate height up to 30 cm; 26 species betweer6@Blm; 20

species between 61-90 cm and 26 species > 90cm.

Among 53 bulbous plant species 20 species werafdaight up to
30 cm; 16 species between 31-60; 6 species betée&0 cm and

11 species > 90cm.

Among 29 ground covers 8 species were having heigtd 15 cm;

10 species between 16-30 cm and 11 species > 30cm.

As regards ultimate spread of the herbaceous peten@3 species
were having spread upto 30 cm; 28 species betwietbIm; 18

species between 46-75cm and 13 species >75cm.

Out of 53 bulbous plants, 34 species were havingagpupto 15 cm;

3 species between 16-30 cm and 6 species >30cm.
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Among 29 ground covers, 11 species were havingadpupto 15cm;

3 species between 16-30 cm and 15 species >30cm.

The interesting foliage colour variations were releal ranging from
grey, silver grey, grey green, light, mid to danleen to various
purple and red shades. The interesting variatiogr® w&lso recorded
in the foliage texture which vary from smooth tdpacent to rough

to soft to glossy texture.

The studies on phenology of flowering revealed thaje number of
ornamentals flowered in the month of April (67.78%Nowed by
June (57.80%); May (45.34%); March (41.24%); Jubs.B4%);
February (20.09%); August (16.67%); January (7.219eptember
(6.90%), October (2%). The emergence of flowerirag wecorded in
none of the species during the months of Novembdr@ecember.
However the blooming observed during these montas from the

species which bloomed in the preceding months.

As regards flower colour the species were claghiiido 14 groups
viz., yellow (33 species), pink (27 species), whi9 species),
purple (20 species), orange (15 species), bluespegies), red (13
species), violet (6 species), creamy-off whitesfigcies), lavender
(2 species), lilac (1 species), mauve (1 specigwb (2 specie)

lavender (2 specie), magenta (1 specie) and [jlispecie).
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Sweet fragrance makes the environment solaceoug@awails in
the whole atmosphere. During the present studiedrdgrance was
observed in 44 species respectively. The most $yvesented
flowers were recorded iAchillea millefolium,Dianthus barbatus,
D. caryophyllus, Hadychium gardner anum, Lavendargustifolia,
Matthiola incana, Nelumbo nucifera, Oenothera bisnrPaeonia
emodi, P. lactiflora, Amaryllis belladonna, Fresstahybrida, Iris

reticulate, Lilium candidum, L. longifloruendHosta plantaginea.

Regarding mode of propagation it is evident thajonity of the
plants are propagated through seeds and divisio#83fer cent,
followed by seed/cutting/division 27.43 per ceeed/bulb 12.19 per
cent, seed 6.70 per cent, seed/cutting 6.09 peraceh4.26 per cent
through seed/division/bulb, 3.65 per cent throughvisiobn.
Seed/division/rhizomes 3.04 and 1.21 per cent titou
cutting/division and 1.21 per cent through seedsyc0.60 each
through bulb, seed/cutting/grafting, seed/corm, repo

seed/division/sucker, seed/ cutting/division/bulb.

Based on the morphological, phenological and lamoscfeatures
worked out during the present study, 120 plantsracemmended

for borders, 81 for beds, 79 for rock gardens, &lwoodlands, 10
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for pools, 6 for specimen plant, 7 for pots, 4 backdrop, 2 for
companion plants, 4 for pathways, 13 for sunny gré&afor lightly

shaded areas.

The studies on planting time revealed that largentver of
ornamentals were planted in early March (16.46%pvWeed by mid
September and early October (15.24%) each; mid @ct¢11%);
early April (8.53%); late September (6.70%); laterif (6.06%);
mid March (8%); late October (5.48%); mid April 8%); early May

and late March (1.21%) each.
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LIST OF TAXA STUDIED

Medium to tall growing herbaceous perennials

Achillea filipendulina

Digitalis purpurea

Nepeta nervosa

Achillea millifolium

Echinacea purpurea

Nymphae stellata

Achillea ptarmica

Eryngium biebersteinianum

Oenothera biennis

Aconitum heterophyllum

Euphorbia stracheyi

Paeonia emodi

Aconitum napellus

Gazania niveae

Paeonia lactflor

Adiantum-capillus/eneris

Gazaniax splendens

Papaver orientale

Agapanthus africanus

Gerbera jamesonii

Penstemon barbatus

Alcea rosea

Gypsophila paniculata

Phlox paniculata

Aquilegia canadensis

Hedychium gardnerianum

Physalis alkekengi

Aquilegia vulgaris

Helenium antumnale

Platycodon grandiflorum

Arundo donax

Helianthus autumnale

Primula denticulata

Asparagus officinalis

Helianthusx multiflorus

Primula rosea

Aster alpinus

Helleborus niger

Primula vulgaris

Caltha palustris

Hesperis matronalis

Ranunculus falcatus

Campanula latifolia

Inula royleana

Rheum australe

Campanula medium

Kalanchoe blossfeldiana

Rudbeckia fulgida

Centaurea montana

Kniphofia uvaria

Rudbeckia laciniata

Cheiranthus cheiri

Lathyrus latifolius

Salvia sclarea

Chrysanthemum leucanthemur

nLavendula angustifolia

Senecio cineraria

Coreopsis grandiflora

Liatris spicata

Sisyrinchium striatum

Coreopsis lanceolata

Limonium latifolium

Solidago canadensis

Cynara cardunculus

Lunaria annua

Stachys byzantina

Delphinium elatum

Lupinus polyphyllus

Tradescantia virginiana

Dendranthema grandiflorum

Lythrum salicaria

Tragopogon pratensis

Dianthus barbatus

Matthiola incana

Typha angustifolia

Dianthus caryophyllus

Mimulus nepalensis

Verbascum thapsus

Dianthus chinensis

Mirabilis jalapa

Digitalis lanata

Nelumbo nucifera

Contd...




Bulbous plants

Alstroemeria aurantiaca

Fritillaria imperialis

Lilium auratum

Amaryllis belladonna

Gagea elegans

Lilium candidum

Anemone biflora

Galanthus nivalis

Lilium longiflorum

Anemone hybrida

Gladiolus byzanthus

Lycoris radiata

Begonia evansiana

Gloriosa rothschildiana

Muscari armeniacum

Begoniax semperflorens

Hemerocallis flava

Narcissus pseudonarcissus

Begoniax tuberhybrida

Hippeastrum puniceum

Narcissus tazetta

Belamcanda chinensis

Hyacinthus orientalis

Nerine bowdenii

Canna indica

Iris ensata

Ornithogalum umbellatum

Clivia miniata

Iris germanica

Scilla bifolia

Colchicum luteum

Iris ‘Gingerbread Man’

Scilla siberica

Crocosmia masoniorum

Iris japonica

Sprekelia formosissima

Crocus chrysanthus

Iris kashmeriana

Sternbergiad

Crocus sativus

Iris reticulata

Tulipa Clusiana

Dabhlia variablis

Iris tectorum

Tulipa lanata

Eranthis hyemalis

Iris unguicularis

Zantedeschia aethiopica

Eremurus himalaicus

Ixiolirion karateginum

Zantedeschia elliottiana

Fressiax hybrida

Leucojum aestivum

Contd...




Ground covers (low growing herbaceous perennials)

Ajuga reptans

Eranthis hyemalis

Primula denticulata

Aptenia cordifolia

Geranium rectum

Primula rasea

Aspidistra elatior

Geranium wallichianum

Primula vulgaris

Aubrieta deltoide

Hosta lancifolia

Santolina chamaecypariss|

Bellis perennis

Hosta plantaginea

Saxifraga stonilfera

Bergenia ciliata

Leucojum aestivum

Sedum spectabile Boreau

Caltha palustris

Lycoris radiata

Thymus serphyilu

Cerastium tomentosum

Muscari armeniacum

Tradescantia sillamontana

Colchicum luteum

Nerine bowdenii

Viola odorata

Convallaria majalis

Ornithogalum umbellatun




LIST OF FLOWER COLOUR RECORDED AS PER
RHS COLOUR CHART

Name of Species

Colour

Achillea filipndulina

Canary yellow-2

Achillea millifolium

Naples yellow-403/3

Achillea ptarmica

Pure white

Aconitum heterophyllum

Violet-36

Aconitum napellus

Adiantum capillus veneris

Pansy violet-003/2

Agapanthus africanus

White and Wisteria blue-640

Ajuga reptans

Mallow Purple-630/2

Alcea rosea

Fuchia Purple 28/3

Alstroemeria aurantiaca

Fuchsine Pink-627/2

Amaryllis belladonna

Persian Rose-628/2

Anemone biflora

White + Magenta 27/3

Anemone x hybrida

Pure white

Aptenia cordifolia

Rose Bengal-25

Aquilegia Canadensis

Mimosa Yellow 602/3 and Garn
Brown 00918/1

D

-

Aquilegia vulgaris

Aconite Violet-937/2

Arundo donax

*

Aspargus officinalis

*

Aspidistra elatior

*

Aster alpinus

Sea Lavender Violet- 637/1

Aubrieta deltoide

Cyclamen Purple-30/2

Begonia evansiana

Magenta-27/3

Begonia x semperflorens

Blood Red 802/7

Begonia x tuberhybrida

Magenta 27/2

Belamcanda chinensis

Mandarin Red-17
Spots of Cadmium
Orange-8/2 base

Bellis perennis

Rose Madder-23/3
and Fuchsia Purple-28/1

Bergenia ciliata

White + Magenta- 27/2

Caltha palustris

Aureolin-3/1

Campanula latifolia

Veronica Violet-639/1

Campanula medium

Mineral Violet-635

Canna indica

Vermilion-18

Centaurea montana

Phlox Purple-032/1




Cerastium tomentosum

Pure white

Cheiranthus cheiri

Mineral Violet-635/1

Chrvsnthemum leucanthemum

Pure white

Clivia miniata

Nasturtium Red-14/1

Colchium luteum

Buttercup Yellow-5

Convallaria majalis

Pure white

Coreopsis grandiflora

Lemon Yellow-4

Coreopsis lanceolata

Capsicum Red-715/2
with straw Yellow tips-604

Crocosmia masoniorum

Delft Rose-020/1

Crocus chrysanthus

Buttercup Yellow-5

Crocus sativus

Campanula Violet-37/1

Cynara cardunculus

Blue bird blue-042/1

Dahlia variablis

Delphinium elatum

Cornflower Blue-742/2

Dendranthema x grandiflorum

Dianthus barbatus

Persian Rose-628/2

Dianthus caryophyllus

Dianthus Purple-730/1

Dianthus chinesis

Dianthus Purple-730/2

Digitilis lanata

Pale Cream

Digitilis purpurea

Mallow Purple-630

Echinacea purpurea

Roseine Purple-629/1

Eranthis hyemalis

Lemon Yellow-4/1

Eremurus himalaicus

Canary Yellow-2/3

Eryngium biebersteinianim

Greyish Green

Euphorvia stracheyi

Fressia x hybrida

Fritillaria imperialis

Orpiment Orange10/1

Gagea elegans

Sulphur Yellow-1/3

Galanthus nivalis

Pure White with Inner
Tepals Nickel Green tipped-57

Gazania nivea

Auroelin-3

Gazania x splendis

Canary Yellow-2

Geranium rectum

Aster Violet-38

Geranium wallichianum

Aster Violet-38/1

Gerbera jamesonii

Mandarian Red-17/1

Gladiolus byzanthus

Rhodanine Purple 29

Gloriosa rothschildiana

Cherry 72+ Lemon
Yellow Steks-4/2

Gypsophila paniculata

Pure White

Hedychium gardnerianum

Pure White

Helenium autumnale

Sulphur Yellow-2/1

Helianthus autumnale

Lemon Yellow-4




Helianthus x multiflorus

Lemon Yellow-4

Helleborus niger

Naples Yellow-403/3

Hemerocallis flava

Lemon Yellow-4

Hesperis matronalis

Dauphins Violet-039/3

Hippeastrum puniceum

Dutch Vermillion-717

Hosta lancifolia

Wistaria Bue-640/2

Hosta plantaginea Pure White
Hyacinthus orientalis Spectrum Blue-45/1
Inula rovleana Aureolin 3

Iris ensata

Wistaria Blue-640

Iris germanica

Hyacinth Blue-40/1

Iris”Gingerbread Man

Garnet Brown-00919

Iris japonica

White+ Blue Bird
Blue-042/2 Margins

Iris kashmeriana

Campanila Violet- 37/2

Iris reticulata

Hyacinth Blue-40

Iris tectorum

Campanula Violet-37

Iris unguicularis

Veronica Viloet-639/1

Ixiolirion karateginum

Lobelia Blue-41/3

Kalanchoe blossfeldiana

Crimson 22/1

Kniphofia uvaria

Persimon Orange-710

Lathyrus latifolius

Rose Madder-23/1

Lavendula angustifolia

Gentian Blue 42/2

Leucojum aestivum Pure White

Liatris spicata Victoria Violet-738

Lilium auratum White tepals with
central gold band

Lilium candidum Pure white

Lilium longiflorum White

Limonium latifolium

Campanula Violet-37/1

Lunaria annua

Cyclamen Purple-31/1

Lupinus Polyphyllus

Gentian Blue-42/1

Lycoris radiata

Scarlet-19/1

Lythrum salicaria

Petunia Purple-32/2

Matthiola incana

Rhodamine Purple-29

Mimulus nepalensis

Mirabilis jalapa

Phlox Purple-632

Muscari armeniacum

Lobelia Blue-41

Narcissus peseudonarcissus

Yellowish cream

Narcissus tazetta

Cream

Nelumbo nucifera

Pinkish White-32/2

Nymphae stellata

Oenothera biennis

Sulphur Yellow-1




Ornithogalum umbellatum

Pure white with
Agathia Green base-60/3

Paeonia emodi

Pure white

Paeonia lactiflora

Persion Rose-628/1

Papaver orientale

Marigold Orange 11/1

Penstemon barbatus

Caramine-21

Phlox paniculata

Phlox Pink 625/1

Physalis alkekengi

Cream

Platycodon grandiflorum

Campanula Violet 37/1

Primula danticulata

Bishops Violet-34

Primula rosea

Magenta-27/1

Primula vulgaris

Mauve-633/1

Ranunculus falcatus

Rheum australe

Rudbekia fulgida

Magenta Rose 27/1

Rudbeckia laciniata

Roseine Purple-629/1

Salvia sclarea

Plum Purple-934/3

Santolina chamaecyparissus

Indian Yellow-6/1

Saxifraga stonilfera

Pure white

Scilla bifolia

Dahlia Purple-931/3

Scilla siberica

Spectrum Blue-45/1

Sedum spectabile

Persian Rose-628/3

Senecio cineraria

Lemon Yellow-4

Sisyrinchium striatum

Canary yellow-2/3

Solidago canadansis

Canary Yellow2/1

Sprekalia formosissima

Scarlet-19

Stachys byzantina

Magenta-27/3

Sternbergia lutea

Lemmon Yellow-4

Thymus serphyllum

Tyrian Rose-24/2

Tradescantia sillamontana

Tyrian Rose 24/2

Tradescantia virginiana

Magenta-27/2

Tragopogon pratensis

Tulipa clusiana

White, Stripped with tyrian Rose24

Tulipa lanta

Jasper Red018

Typha angustifolia

Verbascum Thapsus

Primrose Yellow 601

Viola odorata Cobalt Violet 634
Zantedschia aethiopica Pure White
Zantedeschia elliottiana Aureolin3

»*

Inconspicuons flowers
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